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ABSTRACT 
 

This interdisciplinary study of technological change in Canada's Yukon Territory 

investigates the impact of technologies introduced into Yukon.   It examines the capacity of 

governments, businesses and citizens to adopt and adapt new technologies beginning in the early 

20th century and carries the examination through to Yukon's contemporary construction and 

mining sectors.  

The study contends that throughout the 20th century, the federal government supported 

the introduction of new technologies in Yukon's mining and construction sectors to establish a 

Southern presence in the territory and to access mineral resources needed to fuel the 

government's interests in expanding economies in Southern Canada and did little to build local 

capacity to use or modify new technologies to suit the interests of Northern people.  Little 

consideration was given to the social and environmental implications of large-scale mining or the 

application of construction technologies designed for Southern environments in Yukon.  

Further, it argues that the introduction of co-created and Yukon specific legislation, the 

Yukon Environmental Socio-economic Assessment Act (YESAA) in 2006, changed how 

Southern centric technologies were introduced in Yukon and inspired governments and 

businesses in Yukon to experiment with North-centric innovation. Nevertheless, the study argues 

that increased competition from national and multi-national companies, a shortage of high-end 

technical expertise in the territory, and the poor state of its rural education system left Northern 

people vulnerable to disruption and marginalization from the global economy.  

The North is not, however, merely a sub-Arctic variant of southern innovation 

environments. People, governments and businesses are searching -- with uneven success -- for 

innovations specifically designed for the northern setting, which contribute to improved well-
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being in the territory. This study describes the gap between southern-centric innovation concepts 

and the interplay of Northern innovation with the geographical, economic and social realities of 

the North, suggesting that the potential exists for the development of a northern-focused 

innovation ecosystem in Yukon and across the Canadian North.   
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CHAPTER 1 
1.1 INTRODUCTION 

The world is in the midst of a technological revolution. Scholars identify the acceleration 

of technological innovation today as the fourth industrial revolution or the second machine age 

due to the exponential growth and pervasiveness of disruptive technologies such as automation, 

the internet of things, artificial intelligence, and digitization (Brynjolfson & McAfee, 2011, 

2014; Manyika, 2017; McAfee & Brynjolfson, 2017; Rifkin, 2014, 2019; Schwab, 2016). 

Disruptive technologies are accelerating globalization, changing the distribution of wealth and 

destabilizing political and economic systems (Alvaredo et al., 2018; Brynjolfson & McAfee, 

2011; 2014; Piketty, 2014).  The focus on rapid technological change has, however, been on the 

major city states – Toronto, New York, Tokyo, Shanghai, London and the like – and much less 

on thinly settled, remote and non-metropolitan areas.   It remains to be seen how swift, multi-

dimensional and dramatic changes are affecting long-marginalized regions, like the Yukon 

Territory in the Northwest corner of Canada.  

 The people, businesses and governments of Yukon are feeling the effects of technological 

change.  Today's challenges in Yukon are complicated because of the juncture among the 

introduction of new technologies, the effects of climate change, and major political transitions 

(Coates, 2020; Coates & Holroyd, 2020).  Similar to jurisdictions across the Far North, 

governments, businesses and citizens in the Yukon are vulnerable to the social and economic 

volatility associated with disruptive technologies. For instance, digitization, automation and 

other disruptive technologies are changing how Northerners build homes, access education, 

manage and extract natural resources, engage with each other, and conduct their work. Climate 

change is modifying how Yukon's construction industry builds Yukon's physical infrastructure 
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while the new Yukon First Nation governments and corresponding federal and territorial 

legislative shifts are adapting regulatory requirements for resource development to new social 

and environmental realities. The territory is facing significant challenges. 

The idea that technological change would alter the region is not new.  New technologies 

shaped the development of Yukon throughout the 20th century and even before.  For over a 

century, governments and businesses introduced southern-centric disruptive technologies as 

solutions to territorial and community infrastructure, business development and resource 

development problems. Each wave of new technologies generated greater dependency on 

Southern expertise, financing and infrastructure. The incursion of Southern-centric technologies 

into Yukon is consistent with colonial expansionism prevalent throughout North America during 

the 19th and 20th centuries (Wright, 2016) and the imposition of western knowledge and 

industrial systems on the First Nations people who have inhabited the area for thousands of 

years.  

Northerners need not be passive recipients of new technologies.  Technology and 

technological innovation are social constructs (Bjiker, Hughes & Pinch, 2012; Coccia, 2017; 

Coccia & Bellitto, 2018; Pursell, 2012; Wagner, 2016). Northern people can and should use 

technology to offer solutions to Northern specific environmental and socio-economic challenges. 

To do this, Northerners must expand their capacity to innovate.  The study assesses the ability of 

Yukon’s governments, businesses, and citizens to use technologies and innovate.  While 

scientific and technological innovation brings both benefits and challenges to people, companies, 

governments and society around the world, the Yukon example argues that regionally focused 

innovative strategies can bring more substantial and relevant transformations. 



 3 

1.2 RESEARCH OBJECTIVES  

The objective of this interdisciplinary study is to discuss the capacity of Yukon's 

governments, businesses, and citizens to adopt and adapt new technologies through an 

examination of the introduction of new technologies into Yukon’s mining and construction 

sectors.   This question is instrumental in understanding the impact disruptive technologies will 

have on Yukon’s jobs, environment, economy and society in the 21st century.  If technology 

evolves because of needs and opportunities in society, (Bjiker, Hughes & Pinch, 2012; Coccia, 

2017; Coccia & Bellitto, 2018; Nelson & Wright, 1992; Pursell, 2007; Smith & Marx, 1994), 

then it is reasonable to expect Northern governments and businesses to use technologies to 

address the complex challenges facing the North. The primary criteria used to determine 

Yukon’s governments, businesses and citizens’ ability to adopt and adapt technologies was 

drawn from innovation literature and includes the following:  

• Evidence of appropriate decision-making frameworks and community engagement; 

• Evidence of the use of technology and innovation to address unique local challenges; 

• Evidence of Yukon businesses and citizens working in the mining and construction 

industries with the technical skills needed to operate new technologies; 

• Evidence of the availability of educational programming offering foundations in science, 

technology, engineering and math (STEM) and innovation programming; and  

• Evidence of government innovation strategies and the presence of a viable regional 

innovation ecosystem. 

 

If the North lacks the capacity to use technologies, the ability of Northern institutions to address  

 

Northern specific challenges could well be lost or, at least, weakened.  

 

The study finds that throughout the 20th century, the federal government supported the 

introduction of new technologies in Yukon's mining and construction sectors to establish a 

Southern presence in the territory and to access mineral resources needed to fuel the 

government's interests in expanding economies in Southern Canada and did little to build local 

capacity to use or modify new technologies to suit the interests of Northern people.  Little 
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consideration was given to the social and environmental implications of large-scale mining or the 

application of construction technologies designed for Southern environments in Yukon. Further, 

it argues that the introduction of co-created and Northern specific legislation, the YESAA, over 

the past two decades slowed the imposition of Southern centric technologies and inspired Yukon 

governments and businesses to experiment with North-centric innovation. Nevertheless, the 

study argues that increased competition from national and multi-national companies in Yukon’s 

construction sector, a shortage of high-end technical expertise in the territory, and the poor state 

of its rural education system left Northern people vulnerable to disruption and marginalization 

from the global economy.  

 Through a brief investigation of the introduction of new technologies to Yukon and 

Alaska in the early 20th century, it confirms that technologies were used as tools by the federal 

government to assert formal domination over Northern people and resources.  Alaska was 

included in the chapter because of its shared history with Yukon.  The Canadian and American 

governments used different strategies to introduce, use and administer technologies after the 

Klondike Goldrush, which shaped their distinct economic futures. 

The Oxford English Dictionary Online (2020) defines colonialism as “The policy or 

practice of acquiring full or partial political control over another country, occupying it with 

settlers, and exploiting it economically.” Consistent with the definition of colonialism, the 

investigation shows that the Canadian government used technologies in Yukon’s mining and 

construction sector to serve their interests by dominating Yukon’s lands, people and resources, 

which created significant social, economic and environmental problems for Yukon First Nations 

governments and citizens and Yukon citizens at large.   
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In its investigation of Yukon’s abandoned mines, the study shows how the federal 

government used its resources to advance Southern economic interests with little consideration 

of their social, economic and environmental impacts in the North.  For instance, the federal 

government invested heavily in road infrastructure connecting mines to new road systems to 

improve the ability of mining companies to import equipment and supplies and to transport mine 

concentrate to the Skagway, Alaska ocean port to be shipped for smelting.  The government also 

invested in establishing mining communities, such as Elsa, Clinton Creek and Faro to attract and 

house Southern workers.  Very few Yukon First Nations people worked in the mines before the 

late 1990s, which excluded First Nations people from lucrative economic opportunities.   

Roads connecting the mines to the Alaska Highway gave mining companies the ability to 

transport the volume of mining equipment needed to conduct large-scale mining in the territory. 

The legacies of the abandoned mines show that mining companies in Yukon lacked the technical 

capacity (and desire) to keep tailings ponds from leaking and contaminating nearby waterways.  

The companies also did not have the expertise to effectively treat contaminated waste rock or 

acid drainage from the mine tailings.  The contamination from waste rock and tailings leakage 

disrupted traditional subsistence economies because people were unable to harvest berries or 

game affected by contamination in those areas.  The number of abandoned and contaminated 

mines across Canada’s North and Canada’s $ 2 billion-dollar investment in remediating the 

contaminated mines in Canada’s Far North indicate that Yukon’s experience was not unique 

(Zaslow, 2016).  

Through its examination of Yukon’s mining and construction sectors, the study argues 

that the introduction of co-created and Northern specific legislation, the Yukon Environmental 

and Socio-economic Assessment Act (YESAA), developed by the federal, Yukon governments 



 6 

and Yukon First Nations governments through the negotiations of the Yukon land claims and 

self-government agreements, the emergence of Yukon First Nation self-government and the 

introduction of the Yukon Act, over the past two decades improved the application of new 

technologies in Yukon’s mining and construction sectors lessened the colonial influence of the 

federal government and Southern businesses.  Before the introduction of the YESAA, Yukon 

First Nations governments and citizens and Yukon citizens at large had no avenue to participate 

in resource development approval processes.  However, since the legislation was introduced, 

new technologies in Yukon’s mining and construction sectors had generated fewer adverse 

environmental, social and economic outcomes than before the legislation was introduced.  

The legislation was also the catalyst for Yukon governments and businesses to begin 

experimenting with North-centric innovation. This is brought to light through examples of 

Northern innovation in Yukon’s mining and construction sectors, including, the YESAA, the 

Drones to Drills Program, and Yukon’s construction sector’s growing capacity to build super-

insulated, airtight housing. Still, increased competition from national and multi-national 

companies, a shortage of high-end technical expertise in the territory, and the poor state of its 

rural education system left Northern people vulnerable to disruption and marginalization from 

the global economy. 

The study includes a brief investigation of the introduction of new technologies during 

the early 20th century that establishes that federal government supported the introduction of 

technologies to establish formal domination of the land, resources and people in the Far 

Northwest that lasted well into the 20th century.  It also shows long-standing connections 

between Yukon and Alaska illustrates how the introduction of technologies helped create their 

subsequent distinct social and economic futures.  It sheds light on how decisions for the 
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introduction of new technologies in Yukon made by the federal government in the early 20th 

century shaped how Yukon developed throughout most of the 20th century, and into the early 21st 

century.   

Case studies are used to examine the capacity of Yukon’s governments, businesses and 

residents to adopt and adapt new technologies through the latter half of the twentieth century to 

the 21st century.  Yukon is a focus of the study because its geographical isolation, coupled with 

its small population, enables the study to trace how governments and businesses adopted and 

adapted technology over time.  Yukon’s isolation and small population reduces the potential for 

rival influences in the territory when examining how the actions of governments and companies 

informed the application and impact of new technologies in Yukon.   

The study uses a constructivist lens and draws upon the fields of history, public policy 

and innovation to understand the capacity of governments, businesses and citizens in Yukon to 

use and adapt technologies.  Constructivism asserts that the purpose or meaning of an object is 

determined by society (Crotty, 1998) and emphasizes the agency of local and regional people 

and institutions.  The study assumes that human intention determines technological evolution and 

function as opposed to an assumption technological determinism that presumes that 

technological evolution is only cumulative and is built upon past practices (Veblen, 1904).   In 

the case of technology, societies may use different technologies for varying purposes, depending 

on how the technology fits within a specific social, economic or cultural environment (Bijker & 

Pincher, 1987).  The importance of regionally specific applications of new technologies is a 

crucial aspect of this study because technological applications need to complement the territory’s 

distinct cultures, climate, and geography.  The methodological approach will be discussed in 

more detail in Chapter Three.  
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Three multi-disciplinary fields are used to inform the theoretical framework for the study: 

history, innovation studies and public policy. First, historical inquiry is used to understand how 

technology was introduced into Yukon in the past and how Yukon’s people and institutions have 

adopted and adapted new technologies over time. The study’s historical methodology draws 

upon the works of Bjiker, Hughes & Pinch, 2012; Coccia, 2017; Coccia & Bellitto, 2018; Nelson 

& Wright, 1992; Pursell, 2007; Smith & Marx, 1994 to understand the evolution of new 

technologies in Yukon since the Klondike Gold Rush.  Specifically, it investigates how 

technologies were introduced to the Yukon, who introduced them, who benefited and the 

implications of the technologies.  

The field of innovation studies offers insight into how relationships developed between 

governments, post-secondary institutions, non-profit organizations and entrepreneurs or 

businesses to drive economic growth, well-being, and to solve societal problems (OECD, 2015). 

The literature introduces best practices to highlight the features are typically present in 

productive innovation ecosystems.  Specifically, the field of innovation studies is used to 

develop the criteria used to find evidence of impactful social or technological innovation in 

Yukon, access to STEM and innovation programming in secondary and post-secondary 

programs, a dynamic innovation ecosystem, and a government innovation strategy.   

Finally, the study uses the field of public policy to determine how public policy informed 

how new technologies are introduced in Yukon’s construction and mining sectors.  Additionally, 

it considers the relationship between the introduction of the YESAA and the Yukon Act co-

created by Yukon First Nations and the federal and territorial governments and Yukon 

governments and businesses' capacity to adopt and adapt new technologies successfully. 

Together, insights from history, public policy and innovation studies are used to explore the 
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criteria identified earlier to analyze Yukon's governments, businesses, and citizens' abilities to 

adopt and adapt new technologies.  

1.3 SCOPE OF RESEARCH 

Thirty-seven key informants from Yukon’s construction, mining and public service 

sectors were interviewed for the study.  The interviews (Appendix A) asked informants about the 

competitiveness of the sectors, changes in technologies over the past 10 years, the effects of 

those technologies, strengths and weaknesses of the sector, what technologies have affected the 

greatest change in the sector, if there were obstacles to introducing new technologies and what 

the obstacles were, if there were changes to local labour market requirements because of new 

technologies, how well Yukon’s secondary and post-secondary education systems are preparing 

people to use technologies, if/ how new technologies impacted local businesses and the 

economy, and the impact of Yukon First Nation land claims and self-government agreements on 

the sector.  Informants were also asked about the future implications of new technologies using 

the same questions used to reflect on the existing situation.  Federal, territorial and First Nation 

policy research and reports, sector specific research and reports, primary and secondary historical 

documents, and mainstream media reports also informed the study.  

The key informants interviewed included senior business leaders in the mining and 

construction sectors, industry representative staff, senior officials in the federal, territorial, First 

Nation governments, and post-secondary educators at Yukon University.  Contractors, architects, 

and engineers were interviewed to ensure that the information reflected the broad scope of roles 

and functions within the modern construction industry.  Executives in the Yukon’s mineral 

exploration sector and those involved with developing and producing hard rock mines were 

interviewed to ensure that the range Yukon’s of mining activity in Yukon was captured.  
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1.4 THE YUKON, ITS LAND, GOVERNMENTS, PEOPLE, ECONOMY AND 

EDUCATION SYSTEM 
 

This section offers an overview of the Yukon Territory as a contextual backdrop for the 

study. Specifically, this section provides an overview of Yukon's geography, the structure of 

Territorial, First Nation and municipal governments, Yukon demography, and the foundations of 

Yukon's economy, including the construction and mining sectors and the territory’s education 

system. 

1.4.1 Geography of Yukon 

 

The Yukon Territory is one of Canada's three territories. It is situated west of the Northwest 

Territories, east of Alaska, and North of British Columbia, and extends North to the Beaufort 

Sea. The Yukon possesses 482,443 square kilometres of land, which is slightly larger than the 

total landmass of Scandinavia (Statistica, 2020). Befitting Yukon's Northern location, 

temperatures range from -50 Celsius in the winter to +30 Celsius in the summer. In recent years, 

however, the territory has experienced higher than average temperatures in both the summer and 

winter (Science and Natural Resources, 2020).  Higher temperatures are melting the permafrost, 

can be found in more than half of the Yukon.  The melting has compromised some building 

infrastructure in the territory.  

1.4.2 Yukon's Governments 

 

Formed as a separate territory in 1898 and governed thereafter as an internal colony by the 

Government of Canada, Yukon now has a semi-autonomous territorial government with 

legislative authorities overseeing education, justice, lands and environment, resource 

development, highways and public works, and health and social services. Until the introduction 

of the Yukon Act in 2003, responsibility for the governance of Yukon's lands and resources 
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rested with the Government of Canada through Indian and Northern Affairs Canada (INAC, 

formerly Indian Affairs and Northern Development).  

The Yukon Act was a major part of the restructuring of Yukon governance through a 

consultative process that included Yukon First Nations, the Yukon government and the federal 

government and that also included the negotiation of the Yukon First Nations land claims and 

self-government agreements.  Another significant piece of legislation was the Yukon 

Environmental Socio-economic Assessment Act (YESAA) of the Government of Canada and 

Yukon Government which determines how resource development is assessed and permitted in 

the territory.   

The territory is home to fourteen First Nations who maintain unique cultural practices, 

history and language (Council of Yukon First Nations, 2020). After twenty years of negotiations, 

the Government of Canada, Yukon Government, and most of the Yukon First Nations signed an 

Umbrella Final Agreement in 1993, which served as the negotiating framework for modern 

treaties in the territory (Government of Canada, 1993). By 2006, eleven of Yukon's fourteen First 

Nations signed final agreements and were self-governing, with legislative authorities in areas 

such as lands, justice, health, and education. Apart from the Kwanlin Dun First Nation and the 

Ta'an First Nation, Yukon First Nation governments are located in communities outside the 

territorial capital of Whitehorse. Figure 1 shows the communities in Yukon as well as the 

traditional territories of the self-governing Yukon First Nations.  White River First Nation, Ross 

River Dene Council, and Liard First Nation are not included because they have not settled land 

claims and self-government agreements and remain under the Indian Act.  In addition to the 

territorial and First Nation governments, eight of Yukon's communities are incorporated with a 

mayor and council. 
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Figure 1.1: Map of Yukon with Yukon First Nations' Traditional Territories 

1.4.3 Yukon's Population 

The population in the territory has consistently risen over the past two decades, reaching 

an all-time high of 41,352 in June 2019, finally exceeding the number of people in the Yukon at 

the peak of the Klondike Goldrush in 1901.  
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Figure 1.2: Yukon Total Population 1999-2019 

People of First Nation ancestry make up 25% of Yukon's total population; many of these citizens 

reside in communities outside of the city of Whitehorse. All communities, apart from Old Crow 

in Northern Yukon, are accessible by road. 

Yukon's capital city, Whitehorse, hosts 78% of the total territorial population, while the 

next biggest community is the town of Dawson City, with a population of 2364, comprising 

5.7% of the total population (Yukon Bureau of Statistics, 2019a). Apart from Watson Lake in 

Southeast Yukon and Haines Junction in Southwest Yukon, the remaining communities have 

populations of 600 people or less.  While Whitehorse and Dawson’s populations have grown in 

recent years, the populations in most Yukon communities have remained roughly stable.  The 

only significant decrease in population was in Watson Lake, a highway and resource town 

located near the British Columbia border.1 All Yukon communities have 3G cellular 

connectivity, although Old Crow is limited to satellite technology. Once outside a community, 

there is only sporadic cellular access along the highways and little coverage in the backcountry 

areas.  

 
1 The town of Watson Lake was established during the construction of the Alaska Highway.  It is the next 

big stop on the Alaska Highway after Fort Nelson.  It remained a key supply hub for mining activity in the region in 

the 1970’s and 80’s.  As the mines closed and the demand for garages and tire repair were lessened by road 

improvement and better automobile technology, many businesses in Watson Lake closed. 
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1.4.4 Yukon's Economy  

Despite an increase of 1% since November 2018, as of November 2019, Yukon had the 

lowest unemployment rate in Canada (Yukon Bureau of Statistics, 2019a). Of the 20,700 

employed in the territory, 44.2% work within the four levels of government in Yukon, while the 

remaining 54.8% work in the private sector.  Fully 31.9% of private-sector workers being self-

employed (Yukon Bureau of Statistics, 2019a). The number of public sector positions is over 

twice the national average, which is 20% (Statistics Canada, 2019), providing Yukon with a 

highly paid, well-educated and stable workforce.  Importantly, much of the “private sector” 

activity is dependent on government spending and government grants.   

Like Canada’s other two territories, the Northwest Territories and Nunavut, the Yukon 

relies heavily on federal transfer payments to operate its governments and infrastructure. Figure 

1.3 highlights federal transfer payments from Ottawa to each province and territory. Yukon 

received $27,193 per capita in 2019 in federal transfer payments. This investment equates to a 

total of $1.1 billion in transfer payments. By comparison, with a population of 156,947, PEI, the 

next highest recipient of federal transfer payments, received $649 million in 2019 (Department 

of Finance, 2020).

 

Figure 1.3: Federal Transfer Per Capita Payments by Province/ Territory (Department of Finance, 2020). 
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Yukon's construction sector represents over 11.8% of the territory's gross domestic 

product (GDP); therefore, the sector is important to consider in light of the infrastructure it 

provides and its significant role in the territorial economy. (By contrast, in 2018, the construction 

sector nationally contributed approximately 7% to Canada's GDP.) Construction employs a total 

of 6.5% of Yukon's workforce (Yukon Bureau of Statistics, 2019a). The sector relies on 

sustained government infrastructure spending and a growing population, particularly around 

Whitehorse.  

After a prolonged downturn in commodity prices and international demand for mine 

workers in the 1980s and 1990s, in the past fifteen years Yukon's mining industry has rebounded 

especially the exploration sector. Today 22 exploration companies, eight drilling companies, 12 

surveying and geomatic companies, six environmental consulting companies, three geoscience 

companies, and six hard rock mining companies are registered with the Yukon Chamber of 

Mines (Yukon Chamber of Mines, 2019). As of December 2019, Yukon had two producing 

mines, including Minto Mine, a copper mine on the traditional territory of the Selkirk First 

Nation and Victoria Gold, the largest gold mine in Canada located on the traditional territory of 

the First Nation of Na-Cho Nyäk Dun. 

1.4.5 Yukon's Education System 

Access to and success in education is a key ingredient in determining the capacity of 

Yukon people to adopt and adapt new technologies.  Yukon's Department of Education provides 

elementary and secondary education for approximately 5000 students in 28 schools throughout 

Yukon (Auditor General of Canada, 2019). Currently, the only schools with an independent 

school board are the French elementary and secondary school system. Yukon First Nations do 

not have total responsibility for any schools in the territory.  However, they possess the 
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legislative authority to “draw down” (assume control of) responsibilities for educating their 

citizens should they wish to do so in the future (Government of Canada, 1993).  

In 2019, the Department of Education received a critical report from the Auditor General. 

In particular, the report argued that First Nations students were underserved.  Over 16% of First 

Nations students attended schools in Whitehorse and 53% attended schools in Yukon 

communities.  The auditors found a significant disparity in graduation rates between First Nation 

and non-First Nation students. For example, between 2011 and 2017, 37% of First Nations youth 

entering grade 8 dropped out before Grade 12, compared to only 14% of non-First Nation 

children dropping out in the same period. During the same period, 49% of First Nations youth 

graduated with either a leaving certificate or an academic graduation diploma while 81% of non-

First Nations youth graduated with either a leaving certificate or an academic graduation 

diploma. The educational disparity between First Nations and non-First Nations youth is clearly 

significant. 

Yukon's Department of Education provides financial support to Yukon University2, 

Canada's First University North of the 60th parallel. As a hybrid university, Yukon University 

offers programs ranging from academic upgrading, trades, career programs to academic degrees, 

including a bachelor's degree in business administration and a bachelor's degree in Indigenous 

governance. Several additional degree programs are delivered in partnership with other 

universities.  In 2018-19, Yukon College (University) registered 1252 credit students and 4778 

non-credit students (Yukon College, 2019b). Approximately 23% of registered students identify 

as First Nations. Since 2011, over 300 research projects were completed by the Yukon Research 

Centre. 

 
2 Yukon College officially became Yukon University in November 2019. 
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The university has a growing research program as well as several sector-specific 

institutes that work closely with government and industry including the Northern Climate 

Exchange, the Centre for Northern Innovation and Mining, Innovation and Entrepreneurship3, 

and the newly developing Centre for Northern Housing Innovation.  

The Innovation and Entrepreneurship (I&E) unit, a new iteration of Cold Climate 

Innovation, provides support for a range of Yukon entrepreneurs, including a targeted program 

for women entrepreneurs.  They also provide funding for entrepreneurs and innovators to 

develop their innovations from concept to prototype to commercialization.  I&E is situated in the 

Northlight Innovation Centre, which is managed by Yukonstruct, a non-profit group supporting 

entrepreneurship and innovation in Yukon.  Although both I&E and Northlight intend to extend 

their services to Yukon communities, most of the activity is based in Whitehorse.  

1.5 CHAPTER OVERVIEW  

Chapter Two introduces literature examining disruptive new technologies and their 

impact on work and society, innovation systems and Northern innovation, and Indigenous 

engagement and Northern development.  Chapter Three introduces the methods used for this 

research. Chapter Four chronicles the introduction of new technologies and Northern innovation 

in the State of Alaska and Yukon Territory from the beginning of the 20th century to World War 

II. In particular, the chapter demonstrates that the federal government used technologies to 

colonize the Far Northwest.  The inclusion of neighbouring Alaska highlights the longstanding 

connections between Yukon and Alaska past and how the introduction of technologies helped 

create their subsequent distinct social and economic futures.   

 
3 This was previously the Cold Climate Innovation Centre 
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Chapters Five provides a brief history of the evolution of Yukon's mines and illustrates 

the ramifications of insufficient government oversight in resource development and the 

introduction of new technologies, inauthentic First Nation engagement, and the opportunities and 

power-shift afforded by the Yukon Environmental and Socio-economic Assessment Act 

(YESAA). Chapters Six and Seven investigate the role of technology and Northern innovation in 

Yukon's mining and construction sectors to determine the capacity of Northern governments and 

businesses to adopt and adapt new technologies. They reveal a long-standing reliance on the part 

of the federal and territorial governments on the importation of southern technologies.  They also 

show a gap between existing capacity in Yukon and the future skills and knowledge required to 

use new 21st century technologies.  The chapters demonstrate a growing capacity for innovation 

in both sectors.  They also introduce innovations designed to address Northern specific problems.   

The chapters are organized chronologically, and the study uses the mining and 

construction sectors to highlight how new technologies were introduced and used over time. The 

in-depth look into the mining and construction sectors creates a platform to determine how 

governments and industry engaged with technological challenges and if Northern innovation is 

an expected outcome of the Northern experience in the technological revolution. Finally, Chapter 

Eight presents the empirical and theoretical findings of the study and offers policy 

recommendations.  

1.6 CONTRIBUTION TO THE LITERATURE  

The thesis offers three primary contributions to Yukon’s historical literature and to 

Northern innovation literature.  First, the study illustrates the role of technology in the growth 

and influence of colonial institutions in a remote Northern region through its brief review of 

technology in Yukon in the early 20th century and the investigation of the mining and 
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construction sectors throughout the 20th century.  Second, it documents how the technological 

revolution has influenced Yukon’s mining and construction sectors.  Finally, through its 

examination of the Yukon Environmental Socio-economic Assessment Act and the Yukon Act, 

the Drones to Drills Program, and the emergence of airtight super-insulated energy efficient 

house construction, the study provides concrete evidence of the transformative role technological 

innovation contributes to the North.   
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CHAPTER 2: INNOVATION THEORY, ITS APPLICATIONS IN 

THE NORTH AND FIRST NATIONS ENGAGEMENT 
 

2.1 INTRODUCTION 
 

Chapter One introduced the question of the ability of Yukon’s governments and 

businesses to adopt and adapt new technologies.   This chapter examines the theoretical 

foundations to this question and supports and informs the study’s assertion that, like other 

Northern jurisdictions, throughout the 20th century, the federal government supported the 

introduction of new technologies in Yukon's mining and construction sectors to establish a 

Southern presence in the territory and to access mineral resources needed to fuel the 

government's interests in expanding economies in Southern Canada.  Little consideration was 

given to the social and environmental implications of large-scale mining or the application of 

construction technologies designed for Southern environments in Yukon. Further, it suggests that 

the introduction of co-created and Northern specific legislation, the YESAA, over the past two 

decades slowed the imposition of Southern centric technologies and inspired Yukon 

governments and businesses to experiment with North-centric innovation. Nevertheless, the 

study argues that increased competition from national and multi-national companies, a shortage 

of high-end technical expertise in the territory, and the poor state of its rural education system 

left Northern people vulnerable to disruption and marginalization from the global economy.  

Chapter Two introduces literature examining disruptive new technologies and their 

impact on work and society, innovation systems and Northern innovation, and Indigenous 

engagement and Northern development.   

2.2 DISRUPTIVE TECHNOLOGIES AND THEIR IMPACT ON WORK AND 

SOCIETY  
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This section introduces the nature of disruptive technologies and their impact on jobs, 

economies and societies in the 21st century.  This relates to the study because it demonstrates 

how exponential growth in technology is disrupting economic and social systems globally, 

including in remote regions.  It demonstrates the importance for Yukon governments, businesses 

and citizens to take notice of the changes and determine how the technological revolution can 

serve the interests of Yukon people and commerce.   

Disruptive technologies, such as the Internet, the Internet of Things,4 robotics, 3 D 

printers, renewable energies and nanotechnologies are some of the technologies identified as 

drivers of current and future economic and social change (Arthur, 2009; Brynjolfson & McAfee, 

2011, 2014; Diamandis & Kotler, 2012; Goldin & Katarna, 2016; Manyika, Bughin, Dobbs, 

Bisson, & Marrs, 2013; McAfee & Brynjolfson, 2017; Rifkin, 2014, 2019).  Scholars do not 

agree on the precise impact of disruptive technologies, but they agree that disruptive 

technologies accelerate social and economic changes.  Although Western economic and social 

systems were jolted by past technological revolutions, such as the advent of the printing press, 

the steam engine, or the combustion engine, the current technological revolution is poised to 

impose far-reaching changes at an unprecedented pace.    

Global economic systems reliant on the free-market are interrupted by access to new 

technologies which no longer require large labour pools or large capital investments (Arthur, 

2009; Brynjolfson & McAfee, 2011, 2014; Manyika, 2017; Manyika et al., 2013; McAfee & 

Brynjolfson, 2017; Rifkin, 2014).  Market systems relying on large industrial plants and access 

to big labour pools for mass production have dominated western economies, but this is changing 

 
4 The Internet of Things is a setting in which people, animals and objects are assigned unique identifiers with 

the ability to transfer data over a network without human to human or human to computer interaction 

(www.engineering .com)  
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(Brynjolfson & McAfee, 2011, 2014; McAfee & Brynjolfson, 2017; Rifkin, 2014).  Increasingly, 

businesses are requiring fewer workers as human labour is automated.  There are many examples 

where automation has replaced human workers such as automated bank services, automated 

check-out kiosks at grocery stores, automated telephone services and on-line public services such 

as vehicle registration or passport applications. Until recently, each of these services used to 

require people to perform those functions.   As technology evolves, it will replace more 

workplace functions previously thought to be exclusively in the human domain.  As automation 

increases, people are excluded from the labour market, which raises questions about how a 

country or jurisdiction may sustain its standard of living (Brynjolfson & McAfee, 2011, 2014; 

Dobbs, Manyika, & Woetzel, 2016; Goldin & Katarna, 2016; Manyika, 2017; Manyika et al., 

2013; Rifkin, 2014). 

The literature describes the enormous global implications of radical innovation for 

industries and economies.  The North will also be impacted by these changes.  For example, self-

driving trucks, already in existence, will over time replace drivers in pit mining operations and 

will allow for around the clock operations without hazards created by humans, such as operators 

falling asleep or taking mandatory breaks (Barnett & Lopez, 2012; McAfee & Brynjolfson, 

2017).  Perth-based Resolute Mining introduced the world’s first fully automated underground 

mine in Mali, Africa.  The mine has a fiber-optic network installed to ensure that the equipment 

remains fully automated and functional.  With fewer people required to operate the equipment in 

Mali, Resolute Mining is able to mine in a politically unstable region.  However, people in Mali 

are concerned about their citizens obtaining jobs because they lack the skills required for 

operating automated equipment: 

Autonomous machines mean that companies can reduce their staff demands in troubled 

countries… Still, a touchy issue surrounding automation is the potential threat to jobs, 
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and the fear that men will be replaced by machines… Resolute may save having to fly in 

expert technicians, but it could deprive Malians of desperately needed jobs. However, 

Beilby said the issue has been talked out with the government, and Resolute has 

undertaken to ensure locals are trained in those skills needed on the ground, such as 

maintenance and servicing equipment. (du Venage, 2019, p.38) 

 

Similar to the situation in countries such as Mali and Australia, increased automation in the 

Yukon’s mining sector will change the skill sets required by mines and decrease the number of 

people required to work in the mines.  

Few scholars dispute that new radical digital technologies are changing the world.  

However, there are divergent opinions on how disruptive technologies will affect societies and 

economies.   Some scholars argue that disruptive technologies will drive fundamental financial 

restructuring, including changes to the predominately capitalist economies in the West 

(Brynjolfson & McAfee, 2011, 2014; Rifkin, 2014).  Others claim that commercial structures 

will remain intact while the systems within those structures will change through preparation by 

governments and businesses to anticipate and adapt their social and economic structures to align 

with technological advances (Goldin & Katarna, 2016; Manyika, Bughin, Dobbs, Bisson, & 

Marrs, 2013).   

For example, in their report Disruptive Technologies: Advances that Will Transform Life, 

Business, and the Global Economy, Manyika et al. (2013) challenge business leaders and 

policymakers to take note of disruptive technologies and to look ahead to determine how to 

shape markets and implement strategies to position themselves to reap the benefits that radical 

new technologies offer.  While highlighting the potential applications and effects of new 

technologies, the report introduces disruptive technologies predicted to disrupt global economic 

systems.  The report’s lead, James Manyika, is Chairman of the McKinsey Global Institute and 

has led research on technology and its impact on business, economy and society.  Created to 
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prepare today’s business leaders and policy makers to successfully navigate the impending 

economic instability generated by the new technologies, the report warns of the dangers of 

complacency: 

By the time the technologies that we describe are exerting their influence on the economy 

in 2025, it will be too late for businesses, policy makers, and citizens to plan their 

responses.  Nobody, especially business leaders, can afford to be the last person using 

videocassettes in a DVD world. Business leaders, policy makers and stakeholders should 

look ahead, identify the technologies that could affect them, and determine how to shape 

markets and policies that will serve their interests. (p. 446) 

 

Although the report emphasizes the need for business leaders and policymakers to take 

heed of disruptive technologies, it falls short of predicting a radical restructuring of global 

economic systems.  Manyika et al. (2013) argue that automation and new technologies increase 

economic productivity, but policymakers must address growing issues related to employment.  

They state that employment will not disappear, but the skills and scope of employment required 

will drastically change.  Yet many secondary and post-secondary programs do not offer 

education and training that provides prospective workers with the skills required to operate new 

technologies (Brynjolfson & McAfee, 2011, 2014; Manyika, 2013; Nwogu, 2019).  This is 

resulting in a growing skills-gap.   

Eric Brynjolfsson and Andrew McAfee (2011; 2014), as well as social and economic 

theorist Jeremy Rifkin (2014, 2019), argue that the technological revolution will inevitably 

weaken capitalism as new economic models emerge from the possibilities that the technological 

revolution presents.  For instance, capitalism has relied on human labour as a means to 

redistribute wealth.  As technologies replace human labour, businesses can generate significant 

revenues without paying high labour costs leaving skilled and unskilled workers with little or no 

means of financial income.  Economic models designed to take into account the decoupling of 

economic growth and jobs are emerging.  Rifkin (2014) introduces the concept of a sharing 
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economy through the introduction of a creative commons as an economic alternative to 

capitalism while Brynjolfsson and McAfee (2011; 2014) recommend that governments 

significantly increase the taxes of the wealthy to create funds to invest in modernizing education 

systems, supporting entrepreneurs or introducing a universal basic income5.   

Brynjolfsson and McAfee (2014) contend that American companies replaced workers 

with automated technologies during the 2008 recession to manage profit margins.  When the 

recession was over, productivity in the United States achieved unprecedented high levels while 

unemployment remained high.  They maintain that for the first time in history, companies 

adapting new technologies decoupled the relationship between productivity and labour.  While 

other economists conclude that post-recession unemployment resulted from economic stagnation 

or cyclical employment trends, Brynjolfsson and McAfee (2011) argue that the technological 

revolution and corresponding economic restructuring have decoupled labour and productivity.   

computers (hardware, software, and networks) are only going to get more powerful and 

capable in the future, and have an even bigger impact on jobs, skills and the economy.  

The root of our problem is not that we’re in a Great Recession, or a Great Stagnation, but 

rather we are in the throes of a Great Restructuring.  Our technologies are racing ahead 

but many of our skills and organizations are lagging behind. (Brynjolfsson & McAfee, 

2011, kindle edition location 170 of 1152) 

 

The decoupling of labour and productivity has created the means for an increase in the 

consolidation of wealth by a small percentage of the population because business owners no 

longer have to pay for labour in order to produce.  The result is a drastic consolidation of wealth, 

according to Brynjolfsson and McAfee.  French economist Thomas Piketty argues that the 

consolidation of capital is a natural consequence of capitalism resulting in  the growth of a 

 
5 A universal basic income provides a cash benefit to live on, without other earnings; it is not removed as 

income rises; and it is available to the full population in a nation, not a targeted sector of the population (Hoynes & 

Rothstein, 2018).    
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crippling economic disparity between the rich and the poor (Alvaredo et al., 2018; Piketty, 

2014).  Brynjolfsson and McAfee warn that unless radical changes are made to public policy and 

economic systems to ensure the redistribution of wealth, such as creating sovereign wealth funds 

or a universal national income, the proliferation of new technologies will have a devastating 

impact on societies and economies around the world.    

Economic and social theorist Jeremy Rifkin (2014) argues that the technological 

revolution flourished from capitalism’s success.  He claims that capitalism is so efficient that 

marginal costs are decreasing to a point where goods and services are close to free.   

Imagine a scenario in which the operating logic of the capitalist system succeeds beyond 

anyone’s wildest expectations and the competitive process leads to “extreme 

productivity” and what economists call the “optimum general welfare” –an endgame in 

which intense competition forces the introduction of ever leaner technology, boosting 

productivity to the optimum point in which each additional unit introduced for sale 

approaches “near zero” marginal cost. (p.38) 

 

Rifkin predicts the Collaborative Commons6, a pre-capitalist economic and social 

paradigm, will push free market economies to the edges and will emerge as the predominant 

economic model that relies predominantly on social capital as opposed to financial capital as a 

means to exchange goods within the next fifty years.  Access to nearly free energy from 

advancements in renewable energy technology, increasing capabilities in digital 

communications, and profound changes established supply chains, through advances in 

technologies such as 3D printers, will decrease the value of capital while increasing the value of 

collaboration and social capital.  For example, if 3D printers use locally available materials to 

construct new housing, the supply chains that currently supply housing construction with lumber 

 
6 Rifkin describes Collaborative Commons as “…the contemporary Commons is where billions of people 

engage in the deeply social aspects of life.  It is made up of literally millions of self-managed, mostly democratically run 

organizations, including charities, religious bodies…a near endless list of other formal and informal institutions that 

generate the social capital of society” (p. 41)   



 27 

and other materials will be disrupted.  Rifkin’s arguments are consistent with those of Peter 

Diamandis and Steve Kotler (2012) who contend that, through advances in technology, the 

distribution of goods and services will transform the world from one where there is a shortage of 

goods to one with easily available goods.  In his 2019 book, Rifkin introduces the devastating 

effects of climate change and the need to focus the development and application of new 

technologies to mitigate threats stemming from climate change.   

Through a comprehensive comparison between the European renaissance of the 

fourteenth to seventeenth centuries to the technological and social advances globally since the 

1990’s, Ian Goldin and Chris Kutarna (2016) argue that the world is entering a new renaissance 

stemming from the technological revolution.  They contend that although the world holds many 

overwhelming challenges such as climate change, terrorism, and pandemics, never has there 

been a time where humankind possessed such potential because of its increasingly educated 

populations, considerable reduction in overall poverty and increasing connectivity.   

Finally, we are building a new layer of group intelligence.  We can convene, sense, speak 

and act as groups with greater ease, power and speed.  We can help one another find lost 

children or get help in a crisis…If Facebook were a nation, it would be the most populous 

on Earth, with over 1.5 billion active users each month.  And despite being dispersed 

around the globe, they are all, on average, less than four degrees of separation apart. 

(p.36) 

 

Contrary to Brynjolfsson & McAfee and Rifkin, Golding and Kutarna explicitly assert 

that the capitalist framework is the most feasible economic structure to guide humanity through 

this period of massive change.  Diverging theories abound about the role of capitalism in future 

economies and humanity’s ability to adapt to the machine age.  Predictions of growing 

unemployment and unprecedented consolidation of wealth by so few promise turbulent times.  

Automation, digitization, the internet of things, and artificial intelligence are challenging 

established patterns for educating people for the future workforce (Arthur, 2009; Brynjolfson & 
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McAfee, 2011, 2014; Diamandis & Kotler, 2012; Dobbs et al., 2016; Goldin & Katarna, 2016; 

Manyika, 2017; Manyika et al., 2013; McAfee & Brynjolfson, 2017; Rifkin, 2014, 2019).  The 

North must consider this challenge.  Although there are more Indigenous people working in the 

tech-reliant mining sector in Canada, including Canada’s North, most are working in entry-level 

positions (MiHR & Derome, 2013; Coates, 2020).  For example, Sarah Holcombe and Deanna 

Kemp of the University of Queensland’s Centre for Social Responsibility in Mining (2019) point 

out that Aboriginal people represent a significant part of the mining workforce in Australia and 

Canada due in part to targeted employment programs. They question whether targeted 

employment programs will work for areas that require expertise in automation and data analysis: 

The gains made in Indigenous employment are largely due to industry innovation in 

‘work-ready’ pre-employment programs as a key mechanism for increasing Indigenous 

participation in the mining workforce. Yet, we know little about the deeper social good of 

these programs, and how they may constitute local forms of development. The work and 

education topic taps into the concerted focus by industry bodies, such as the MCA and 

MAC7, to address future minerals workforce and skills requirement in growth areas such 

as automation, robotics, artificial intelligence and data analytics. What sort of 

opportunities for educational programs will be required to ensure both ongoing 

Indigenous employment and the next generation of Indigenous employees in this sector? 

(Holcombe & Kemp, 2019, p. 7) 

 

Currently the gap between what people learn in secondary and post-secondary programs 

today and what they need to know in the future is growing.  Yukon people may find it hard to 

compete, especially if, as Piketty (2014) predicts, big multi-national businesses and industries 

increasingly dominate the world economy forcing a global competition for jobs, including in 

rural and remote regions such as Yukon.   

Conversely, business opportunities for individuals and families in rural and remote 

regions of the world have never been as accessible as they are today though the world-wide-web. 

 
7 The MCA is the Minerals Council of Australia.  The Council examines future workforce and skills 

requirements resulting from automation, data analytics and artificial intelligence in the mining sector.  The MAC is 

represents the Mineral association of Canada and it also addresses future workforce requirements. 
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Mining industry informants argue that automation may make the industry more sustainable in 

Yukon because they cannot attract the labour pool locally to operate the mines.  The challenge 

will be for people to have the skills required to navigate and contribute to a tech-driven world.   

New technologies, such as 3D printers, could significantly disrupt Northern supply chains 

and the viability of established businesses such as Northern construction contractors.  

Increasingly the designs and engineering requirements for 3D printed products, including houses, 

is available through the Internet via cloud-based technologies (Tomar & Kaur, 2017).  In Russia, 

a complete concrete house was printed within twenty-four hours for just ten thousand dollars 

USD (Durden, 2017).  The literature suggests that successful experimentation with 3D printers 

will decrease labour and capital requirements in established business sectors in areas such as 

construction (Brynjolfson & McAfee, 2014; Nematollahi, Kia, & Sanjayan, 2017; Rifkin, 2014).  

This technology raises important questions concerning the quality, affordability and availability 

of Northern houses and buildings for Northern scholars and policymakers.  3D printers may 

create more affordable Northern housing, but they may also reduce the role of tradespeople 

within the construction industry and throughout the supply chains, such as in trucking, fuel 

suppliers and lumber suppliers, that supports the construction industry. The suitability and 

practicality of 3D printed housing construction for Northern climates is still unclear (Coates and 

Holroyd, 2020).   

Like other industries, the construction sector will be affected by disruptive technologies.  

However, because many builds are unique, the uniqueness of each project makes innovation in 

the construction sector hard to measure (Manseau & Seaden, 2001).  In addition, there is no 

average size of firm or project within the sector.  For example, Manseau & Seaden (2001) 

describe Canada’s construction sector as “highly fragmented, specialized and comprised of small 
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-even very small- companies” (p.99).  Research and development in the construction sector is 

limited.  

The literature asserts that technological growth and innovation will advance well into the 

21st century.  Despite some disagreement on what will happen, scholars indicate that the choices 

of governments, businesses and citizens can and should influence how technologies are used.  

Technology is not defining the future. Instead, governments’ and businesses' choices about the 

application of technologies will shape the future. Further, the literature confirms that technology 

will disrupt the foundations of contemporary Western society as it replaces jobs and increases 

global competition.  Scholars are not in agreement about what the future holds, but they all 

confirm that it will involve significant social and economic restructuring.   

2.3 INNOVATION SYSTEMS 

The thesis discusses the capacity of governments, businesses and citizens in Yukon to adopt 

and adapt new technologies.  This section examines contemporary theories of innovation and 

innovation systems to understand the role of innovation in economic development.  It also 

investigates national and regional innovation systems and Canada’s approach to innovation.  The 

study applies attributes of functional innovation systems and ecosystems as criteria for 

measuring the capacity of Yukon’s governments and businesses in the mining and construction 

sectors to innovate to address Northern specific challenges, including evidence of appropriate 

decision-making frameworks and community engagement; evidence of the use of technology and 

innovation to address unique local challenges; evidence of Yukon businesses and citizens 

working in the mining and construction industries with the technical skills needed to operate new 

technologies; evidence of the availability of educational programming offering foundations in 
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science, technology, engineering and math (STEM) and innovation programming; and evidence 

of government innovation strategies and the presence of a viable regional innovation ecosystem.       

2.3.1 The Relationship Between Innovation and Economic Growth 

The interrelationship between innovation and economic growth has long intrigued 

western scholars (Carlsson, Jacobsson, Holmen, & Rickne, 2001; Carlsson & Stankiewicz, 1991; 

Freeman, 1982, 2013; List, 1841; Schumpeter, 1939).  For example, Friedrich List (1841), a 

preeminent nineteenth century economist, identifies the importance of the connection between 

innovation and economic growth. For instance, innovation increases productivity and as 

productivity increases, more goods and services are produced.  More goods and services result in 

economic growth.  Additionally, List emphasizes that economic strength lies in a nation’s 

capacity to produce.  Nations supporting inventors and innovators to bring their products into 

production will strengthen their economies.   

A century later, Austrian-American economist, Joseph Schumpeter (1939), significantly 

contributed to contemporary innovation theory.  Schumpeter argued that economies are 

evolutionary in nature and are driven by cycles of prosperity and depression which generate 

innovation.  He states that economies do not follow steady growth patterns, but growth happens 

in bursts. 

the history of capitalism is studded with violent bursts and catastrophes which do not 

accord well with the alternative hypothesis we herewith discard, and the reader may well 

find that we have taken unnecessary trouble to come to the conclusion that evolution is a 

disturbance of existing structures and more like a series of explosions than a gentle, 

though incessant, transformation. (p.100) 

 

Once an innovation successfully enters the market, new products are introduced to replace the 

old ones which generates economic growth.  Schumpeter describes this as creative destruction.   
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The continuous cycles of creative destruction ensure that new and efficient technologies 

continuously introduced and are essential to sustaining dynamic economies.  Both scholars of 

technological innovation and social innovation apply the concept of creative destruction as a 

cornerstone of their innovation models (Arthur, 2009; Westley, 2013).  Remarkably, scholars 

disregarded Schumpeter’s theories for many years; however, his theories on economics, 

innovation and innovation systems regained currency in the nineteen-eighties and nineties.  They 

offer a foundation for contemporary innovation research (Carlsson et al., 2001; Carlsson & 

Stankiewicz, 1991; Cooke, 2001; Freeman, 2013; Lundvall, 1992).  Schumpeter was a proponent 

of national innovation systems, which are examined in greater detail in Section 2.2.2. 

Contemporary innovation systems typically include research institutions, predominantly 

universities, governments and industry which together are called the Triple-Helix model (Bianchi 

& Bellini, 1991; Carlsson et al., 2001; Cooke, 2001, 2008; Hekkert, Suurs, Negro, & Kuhlmann, 

2007; Ranga & Etzkowitz, 2013).  According to management and innovation theorist Henry 

Etzkowitz & sociologist Loet Leydesdorff (2000), the Triple-Helix model creates a dynamic 

platform for innovation:   

The interacting sub dynamics, that is, specific operations like markets and technological 

innovations, are continuously reconstructed like commerce on the Internet, yet differently 

at different levels.  The sub dynamics and the levels are also reflexively reconstructed 

through discussions and negotiation in the Triple-Helix. (p. 113) 

 

The Triple-Helix model is comprised of the dynamic relationships among industry, 

government and post-secondary actors, which fosters new opportunities for institutions to 

collaborate and innovate.  For instance, in some cases the Triple-Helix model has compelled 

some universities to become more entrepreneurial, while some businesses have assumed a more 

academic approach to product development (Leydesdorff & Etzkowitzv, 1998). The strength and 

importance of the Triple-Helix model lies within the ever-changing dynamics among those 
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operating within the system (Leydesdorff & Etzkowitzv, 1998).  According to Etzkowitz and 

Leydesdorff (2000) one constituent within a system does not consistently drive the success or 

failure of a system:   

The sources of innovation in a Triple-Helix configuration are no longer 

synchronized a priori.  They do not fit together in a pregiven order, but they generate 

puzzles for participants, analysts and policymakers to solve.  This network of relations, 

strategies, and projects that adds surplus value by reorganizing and harmonizing 

continuously the underlying infrastructure in order to achieve at least an approximation of 

the goals. (p. 112-113) 

 

The model is important because it offers a platform for industry, government and 

academia to share ideas, address shared interests and innovate in ways that were not possible 

when they worked in isolation from one another. Although many scholars explore the dynamics 

within the Triple-Helix model to understand innovation systems, some claim that by only 

examining the dynamics within a system, researchers may overlook the importance of social 

movements or world events shifting the focus of innovation priorities (Cooke, 2008). 

Innovation scholars and policymakers examine innovation systems from different 

perspectives.  National, regional, technological, or sector specific innovation systems are all 

distinct fields of study. Successful production within a nation or a region does not determine the 

success of the system, rather the context and purpose of the system coupled with its capacity to 

produce determines success (Carlsson et al., 2001).  National Innovation Systems (NIS) offers a 

tool for examining innovation and the economy within national borders or a framework to create 

policy that will stimulate innovation and economic growth within national borders.   

2.3.2 National Innovation Systems  

Economists Christopher Freeman, Bengt-Ake Lundvall and Richard Nelson are 

recognized for their contributions in developing and strengthening the concept of NIS in the 

1980s and 1990s (Schrempf, Kaplan, & Schroeder, 2013).  According to Freeman (1982), too 
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many nations are fatalistic in their approach to economic cycles and do little to introduce policy 

that supports and encourages radical innovation, such as providing infrastructure for 

technological innovation or changing procurement requirements to stimulate innovation.  He 

highlights the importance of public policy in supporting the development and diffusion of new 

technologies into society.  Without good public policy, such as making science and technology 

more accessible in the education system or encouraging cooperation among scientists, engineers 

and economists to consider appropriate applications for new technologies, innovation would be 

stifled: 

The increasingly scientific content of technology and the increased sub-division and 

specialization within science itself have led to major problems of communication 

between specialist and non-specialist.  These have been accentuated within the education 

system between the different disciplines and between the arts and sciences.  For many 

people, these tendencies, together with some of the unpleasant features of modern 

industrialization, have increased the sense of alienation from modern technology to the 

point where they question the desirability of any further innovation.  They feel the whole 

system is like an uncontrollable and unpredictable juggernaut which is sweeping human 

society along in its wake…As a result, the social mechanisms by which we monitor and 

control the direction and pace of technical change is one of the most critical problems of 

contemporary politics…a more explicit policy for science and innovation is increasingly 

necessary. (pp.16-17)  

 

Freeman suggests that by embedding support for technological innovation into public policy, 

innovation becomes a part of the public discourse. Unless governments and citizens within 

nations understand the importance of policy and the need for local workforces to engage in 

innovation and technological growth, innovation policies alone will not help the diffusion of 

innovations into an economy. 

Lundvall (1992) refines the concept of NIS.  In his definition of NIS, Lundvall highlights 

the importance of the production of new and “economically useful” knowledge:   

…a system is constituted by a number of elements and the relationships between these 

elements.  It follows that a system of innovation is constituted of elements and 

relationships which interact in the production, diffusion and use of new, and 



 35 

economically useful, knowledge and that a national system encompasses elements and 

relationships, either located within or rooted inside the borders of a nation state. (p.2) 

 

Lundvall argues that it is the relationship among actors in an innovation system that interact and 

drive innovation.  The NIS has been formally adopted as a tool in a few countries, such as 

Finland and Sweden, and the Organization of Economic Cooperation and Development (OECD) 

has adopted national outcomes as a means of measuring and comparing innovation among 

OECD member countries (Schrempf et al., 2013).  In addition to measuring a country’s research 

and development expenditures, patents and production trade in high technology, indicators such 

as the mobility of human resources, the diffusion of knowledge through publication and patents 

in innovation and innovation in manufacturing and service firms are also used (OECD, 1997).   

 Richard Nelson (1992) used the NIS model to explore the slowdown in growth of 

industrialized countries in the west and the emergence of dynamic new economies in Asia, such 

as Japan and Korea, as growing technological leaders and economic competitors.  He argued that 

government policies promoting a national technology strategy contributed to the growth of the 

Asian economies in the 1980s and 1990s.   

There clearly is a new spirit of what might be called “techno-nationalism” in the air 

combining a strong belief that the technological capabilities of a nation’s firms are a key 

source of their competitive performance, with the belief that these capabilities are in a 

sense national, and can be built by national action. (p.348) 

 

Although he recognized the increasing internationalization of high-tech industries, Nelson 

contended that by supporting the institutions within a NIS, such as schools, universities, 

laboratories, public infrastructure and trade policies, a nation can improve its economic 

performance.  In particular, he identified the important role public policy plays in building 

technical capacity to innovate within nations thereby increasing a nation’s economic 

competitiveness.   



 36 

Scholars continue to raise questions about the practicality of NIS. For instance, Schrempf 

et al. (2013) question the portability of best practices among nations bringing into question the 

value of NIS.  If a significant benefit of NIS is the sharing of best practices, it is questionable as 

to whether the successful innovation policies of one country could be successfully transferred to 

another, especially if those countries share little cultural, historical or environmental qualities 

(Cooke, 2001). 

2.3.3 Regional Innovation Systems  

Regional Innovation Systems (RIS) are specific to regions while NIS are specific to 

nations.  RIS is a useful framework for scholars and policymakers to examine interactions among 

private, semi-private and public institutions on a regional level (Cooke, 2001, 2005, 2008; 

Jauhiainen & Moilanen, 2012).  Since the 1990s, RIS has developed as a field that not only 

examines the economic competence and potential within a region, it also explores how the 

culture and relationships within that region contribute to the economic and social growth of a 

region:   

Regional Innovation System can be evaluated from a dual perspective: (a) From a 

regionalisation approach, relating the region to its competence (jurisdiction) capacity, 

valuing its degree of autonomy to develop policies and manage the different elements 

that make up the regional system, as well as financing capacity for strategic investments 

in infrastructures absolutely necessary for the development of innovation processes. (b) 

From a regionalism approach, related to the region's cultural base which gives it a certain 

level of systemic potential. (Cooke, Uranga, & Etxebarria, 1997, pp. 489-490)  

 

Economic geography is another significant contributor to RIS because it offers a deeper 

understanding of the relationship between the geography of a region, innovation and economic 

opportunities (Doloreaux, 2002).  According to Cooke (1998, 2001, 2005), RIS is critical to 

understanding innovation systems because NIS research, by it being national in scope, overlooks 

the dynamics and opportunities afforded by regional networks.  
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Philip Cooke (1998, 2001, 2005) argues that the formal and informal relationships within 

a region all contribute toward the success of an RIS.  Furthermore, RIS gets away from a “top-

down” policy making, characteristic of NIS, as policy is developed within the context and 

circumstances of a region. RIS supports opportunities to generate new local knowledge. For 

instance, Cooke (2005) maintains that RIS creates the environment for regional universities to 

become more entrepreneurial because of the opportunities to create dynamic networks of 

relationships fostered at a regional level.  Entrepreneurial universities, more characteristic of 

regions than nations, are uniquely placed to generate, diffuse and use new knowledge derived 

from the local networks.    

David Wolfe, Co-Director of the Innovation Policy Lab at University of Toronto’s Monk 

School of Global Affairs illustrates the dynamic relationship between regional innovation 

clusters and successful regional economies in Canada through a series of case studies (Bradford 

& Wolfe, 2013; Holbrook & Wolfe, 2000; Wolfe & Lucas, 2004, 2005).  The clusters, comprised 

of groupings of SMEs (small and medium enterprises), such as manufacturing groups or high-

tech groups, not only assist governments in developing policy to grow regional economies, they 

draw new businesses to the region to help bring down the costs of operations for all businesses.  

This makes the economic cluster more sustainable.  

In remote regions, the effectiveness of local partnerships varies greatly.  For example, in 

his study of innovation systems in Beauce, Quecbec, David Doloreux (2003) exposes the poor 

relationship of the firms within that region.  He suggests that because of those poor relationships, 

the economic potential of that region rests in the relationship of local industry and business with 

greater Quebec.  The poor relationship with local actors inhibited the region’s ability to 

collectively develop a regional system: 
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Peripheral regions exhibit a significantly lower propensity to engage collaborations and 

networking relationships due to the knowledge deficit in these regions.  Firms, which are 

often small, family-owned and competing amongst themselves in relatively close and 

small markets, do not have a tradition of cooperation and trust among each other, nor 

with institutions or organizations. (pp.71-72) 

 

Doloreux concludes that the intra firm networking is weak and the connection to 

universities and public institutions is non-existent.  Alternatively, in their examination of the RIS 

in La Pocatiere, Doloreux and Dionne (2008) discover a region with a long history of firms 

cooperating with public institutions including the regional government and local post-secondary 

institution.  There are strong relationships among the actors within this region: 

La Pocatiere is a system that has developed in an environment with a rich tradition and 

long history in innovation (through teaching, popularization, diffusion, applied research, 

technological development, etc.). To this extent, it presented from as early as the mid-

nineteenth century the characteristics of an innovation system before academics coined 

the term. The system’s own heritage is a comparative advantage and has been exploited 

to set up convergent strategies and establish territorial development projects which, if not 

always explicit, were nevertheless conscious, deliberate and mobilizing. (p. 279-80) 

 

In fact, post-secondary research and teaching programs are driving the creation and 

dissemination of innovation in the region.  By understanding the nature of relationships within a 

region, Northern policymakers obtain a better understanding of the functionality of RIS in that 

region. 

In their examination of RIS in Northern Ontario, geographers Heather Hall and Betsy 

Donald (2009) suggest that the Sudbury region possesses a dynamic system that encompasses a 

range of sectors including mining, forestry, health, and Northern cultural production.  Like other 

Northern regions in Canada, the region is plagued with the economic uncertainties of the 

resource sectors, limited employment opportunities resulting in out migration of young people to 

find jobs, low post secondary educational attainment and an aging population.  They argue that 

policy development specific to a region assists policymakers to address the unique challenges of 
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a region:   

In peripheries like Northern Ontario, regional innovation systems are important catalysts 

for development, however, geographically sensitive policy approaches are also needed to 

combat unique challenges.  We argue that policies and approaches developed in large 

core regions are often not suitable for the periphery. (p.28) 

 

The relationships among the individuals within the sector provide support and resiliency present 

among the various sectors.  

Greenwood and Hall (2016) offer another example of RIS on the periphery through their 

RIS study in St. John’s Newfoundland.  They explore the duality of St. John’s role as a 

provincial capital and its small size.  The city is isolated from other economic centres making it 

reliant on resource sectors, such as mining, forestry and fisheries. Also, many of the sectors have 

trouble in attracting financing.  Greenwood and Hall argue that while some sectors in St. John’s 

suffer from poor relationships among local actors and lack of national or global connections, the 

ocean technology sector demonstrates the potential of a remote region to foster dynamic systems 

that generate strong regional economic clusters. 

The ocean technology cluster in St John’s, however, is proof that a small city-region can 

build a cutting-edge, globally competitive, and innovative cluster. In understanding the 

social dynamics of innovation, the ocean technology cluster study revealed the 

importance of collaboration among firms, local research and development institutions, 

government, and industry associations. (kindle edition location 8629 and 8630 of 9287) 

 

 Greenwood and Hall highlight the potential for peripheral regions to develop competitive 

economic sectors, but also introduce the challenges of poor governance and the effects of poor 

relationships among local actors.   

Critics of RIS suggest that its advocates may place too much confidence in the capacity 

of regions to sustain regional innovation policies.  A key value in RIS is understanding the 

strengths and realities of regional economies and environments.  RIS is grounded in place and 

fosters grass roots economic and social development.  The temptation by policy makers or 
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regional administrators to impose one successful regional innovation model on a very different 

region  can completely contradict the bottom-up approach to regional economic development, 

which is a fundamental characteristic of RIS (Schrempf et al., 2013).  The overlap between 

national innovation systems and regional innovation systems is complex.  For instance, some 

countries such as Canada, as a part of their national innovation strategy, introduce policy 

specifically intended to support the growth of regional innovation systems (Bianchi & Bellini, 

1991). 

Although RIS models include issues such as population, expertise and geography into the 

models, the literature is still primarily relating innovation and economic growth in regions 

comparatively close to established manufacturing and commercial centres (Doloreux, 2008; 

Greenwood & Hall, 2016; Hall & Donald, 2009).   

2.3.4 Canada’s Approach to Innovation 

This section provides insight into how Canada approaches NIS and RIS in its efforts to 

foster innovation.  The sheer size of Canada has compelled the government to use both NIS and 

RIS in its economic policies.  Since the early nineteen-nineties, the OECD systematically 

examined national innovation systems in member nations to better understand what fosters a 

nation’s success and to share best practices (OECD, 1996).  The studies indicate that the NIS 

model amplifies the interlinkages among the actors within the system.   In its examination of 

innovation and economic growth among member countries, the 2012 OECD Economic Survey 

of Canada highlights Canada’s poor international reputation on innovation.   Economic 

productivity is an indicator of innovation (Cainelli, Evangelista, & Savona, 2004).  The report 

demonstrates how far Canada is falling behind other member nations in innovation.  For 

example, it compares the growth in productivity in the United States to that of Canada over the 
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past twenty years and reveals that while productivity grew by thirty percent in the United States 

during that period, productivity only grew by 3% in Canada.   

Although it acknowledges the strength of Canada’s education systems, the report 

encourages Canada to consider targeting more tertiary education systems to increase the skills 

and knowledge required for an innovation economy. 

Innovation draws upon a wide range of competences, including subject-specific skills, 

thinking and creativity skills, and social and communications skills (OECD, 2011). 

Improving innovation performance in Canada will require a workforce with more of both 

advanced and multi-disciplinary skills. However, Canada lags its peers in the attainment 

of master’s and doctoral degrees, as well as in the development of business and 

entrepreneurial skills. (OECD, 2012, p. 28) 

 

In its 2015 Canada Overview, the OECD acknowledged that Canada is beginning to address 

many of its shortcomings in supporting innovation by increasing its investments in research and 

development and post-secondary programs.  However, it recognizes it is too early to see changes 

in GDP or educational outcomes.   

What differentiates Canada and the effectiveness of its national innovation policies from 

national innovation policies of other countries is its sheer size.  Possessing close to ten million 

square kilometres, Canada is the second largest country in the world.  The country has many 

distinct geographical, cultural, and economic regions.  Furthermore, Canada’s devolved federal 

governance model, that includes provinces, territories, self-governing First Nations, and 

municipalities, raises questions about jurisdiction and authority for regional economic 

development (Bradford & Wolfe, 2013).  Following years of ineffective efforts to impose a 

consistent approach to governing economic development in Canada, Canada introduced regional 

development agencies (RDAs) as a means of balancing the need for a federal economic 

development strategy while supporting unique regional development opportunities (Bradford & 

Wolfe, 2013; Holbrook & Wolfe, 2000).   



 42 

The federal government introduced regional development policy in the 1960s as a means 

to reduce economic disparity and even out economic opportunities across Canada.  The plan was 

ambitious but was mired in bureaucracy and did not achieve its goals (Bradford & Wolfe, 2013; 

Hall, 2012).  In the 1980s, the government changed its policy towards regional development by 

introducing four RDAs in 1987 in Atlantic Canada, Western Canada, Quebec and Northern 

Ontario.  The goal of the RDAs was to foster innovation throughout the country, strengthen 

regional and community economic development, and support small business development.  In 

2009, the regional economic development approach was expanded to include one RDA for the 

three northern territories and one for Southern Ontario (Hall, 2012).  The RDAs have fostered 

new relationships among national, regional and community actors and have introduced 

mechanisms to cultivate economic development across the country and support regional 

resiliency (Bradford & Wolfe, 2013).   

National policies to support innovation have not gone far enough. The findings of the 

2011 Jenkins report, a review of federal support to research and development, suggested that if 

Canada does not improve its ability to support business innovation, Canada’s standard of living 

will start to decline (Jenkins, 2011).  The report states: “This gap8 is of vital concern because 

innovation is the ultimate source of the long-term competitiveness of businesses and the quality 

of life for Canadians (E-1).”  The report highlights the importance of a coordinated national 

strategy with clear outcome objectives to support business innovation, including creating an 

industrial business innovation council tasked with delivering business innovation programs, 

increasing funding for scientific research and experimental development, developing a business 

innovation talent strategy or making business innovation a priority in Canada’s procurement 

 
8 The gap references the growing gap between Canada’s low capacity for innovation and other members of 

the OECD. 
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policies, promoting public private research activities by establishing collaborated research and 

development centres involving business, government and post-secondary sectors, increase the 

supply of risk capital for start-up and later stage financing for innovative firms, and consolidate 

innovation policy responsibility in the federal government to encourage a national dialogue on 

innovation (Jenkins, 2011; Sulzenko, 2016).  

Unfortunately, despite Canada’s efforts to implement the recommendations of the Jenkins 

report, Andrei Sulzenko’s follow-up report, showed that five years later  Canada had shown little 

improvement in its ability to invigorate innovation-driven business strategies (Sulzenko, 2016).  

Sulzenko claims that Canada’s aging population coupled with its significantly decreasing exports 

will exasperate its ability to depend on its historic economic drivers, such as the resource 

extraction sectors. Sulzenko maintains that because of the way in which technological 

development is generating new opportunities at an unprecedented speed, the divide between 

innovating nations and non-innovating nations will continue to grow.   

How well will Canadian business respond to the challenge?  At one level, business will 

be forced to move quickly and effectively from its relatively low innovation starting point 

or face steeply declining prospects in previously stable markets like financial services, as 

well as new high-growth markets like artificial intelligence.  Furthermore, governments 

will be less able to insulate industry from competition that involves relatively more trade 

in services (services can be delivered digitally or via foreign affiliates that can provide a 

presence from faraway places). (p. 22) 

 

Sulzenko also argued that Canada did not go far enough to implement other recommendations in 

the Jenkins report including promoting higher-risk innovation-based strategies by encouraging 

risk capital ventures or supporting the growth of a highly skilled workforce, particularly in 

science, technology, engineering and math (STEM).   

The Canadian Government’s Advisory Council on Economic Growth published a report, 

Path to Prosperity, led by Canadian economist Dominic Barton (Advisory on Economic Growth, 
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2017).  The report challenges policy makers to introduce a more flexible role for government in 

economic policy that will allow it to better respond to a rapidly changing world.  It also discusses 

how to strengthen Canada’s capacity to embrace innovation and adapt its labour market to 

opportunities stemming from new technologies.  The report also is intended to promote growth 

in all areas of the Canadian economy by targeting several key sectors such as agriculture and 

food; financial services; tourism and education; advanced manufacturing, mining and metals; 

energy and renewables, and healthcare and life sciences.  By building strong partnerships 

between the public and private sectors, Barton argues that the government would be in a better 

position to identify and remove barriers currently inhibiting the growth in those sectors.   

carefully selected policy actions to remove obstacles (for example, policy barriers such as 

excessive regulations, interprovincial trade barriers, and inefficient forms of subsidies; or 

market challenges such high cost of information acquisition, inadequate physical 

infrastructure, and shortages in skilled labour), and seize opportunities (for example, by 

convening private and public actors and setting a sector-wide aspiration). (p. 2)  

 

Canada’s response to Barton’s report was a $950 million investment in the creation of 

five innovation superclusters: an ocean supercluster, a SCALE.AI Supercluster, an advanced 

manufacturing supercluster, a protein industries supercluster and a digital technology 

supercluster. Each would be in a different region of the country (Innovation, Science & 

Economic Development Canada, 2018).  Although the superclusters were designed to foster 

innovation harnessing new technologies in targeted sectors, the fact that each region in Southern 

Canada had a supercluster with nothing identifying if and how the superclusters aligned with the 

RDAs.  This raises questions about the function and sustainability of superclusters.  It is not clear 

if the superclusters are progressing in achieving their identified goals.   

As a part of its national innovation strategy, grounded in a regional approach to 

innovation, Canada did not introduce parallel initiatives to link Northern needs to the 



 45 

superclusters or new economic opportunities.   More consideration and communication about 

how Northern businesses, governments and entrepreneurs may inform or participate in the 

superclusters would have been useful as would greater communication and cooperation between 

the Northern RDA, CanNor, and supercluster proponents.  The lack of focus on the North 

encourages the widening technical and digital divide between Northern and Southern Canada.   

2.3.5 Northern Innovation  

Northern regions share many characteristics in common: large geographic spaces, small 

populations, increasingly volatile climatic conditions and large Indigenous populations. 

(Conference Board of Canada, 2015).   The previous section identified the importance of 

innovation to economic health and societal well-being.  This section introduces literature 

specifically concerned with Northern innovation.  This is used to refine the criteria used to 

determine the capacity of the Yukon’s governments and businesses to adopt and adapt new 

technologies. 

Hall (2020) emphasizes that innovation in the North must be considered within a holistic 

framework and identifies the OECD’s9 broader understanding of innovation as a useful context 

for determining how innovation happens in the North and its impact.  The OECD claims that in 

addition to R&D, understanding the impact of innovation requires the measurement of 

innovations “that transform organizations, local markets, countries, the global economy and the 

very fabric of society (OECD, 2018, p.3).  Innovation, according to the OECD, is not limited to 

science and technology, but is evident in all aspects of society.   

Canada’s Far North is facing significant challenges stemming from new technologies, 

climate change, political uncertainty, economic inequity and the unique realities of each of its 

 
9 The Organization for Economic Cooperation and Development (OECD) is an international organization 

that strives to build better policies for better lives.   
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regions (Coates, 2020; Coates & Holroyd, 2020; Hall 2020).  Hall (2020) builds upon RIS 

approaches to innovation in her argument identifying that regions will have different approaches 

to innovation with different actors.  She argues that the innovation ecosystem is more important 

to innovation in a region than the specific approach used. 

More recently, scholars and policymakers alike have gravitated toward the concept of the 

innovation ecosystem, which considers “not only firms, universities, colleges and 

polytechnics, but also a spectrum of intermediary players … These intermediaries include 

tech transfer and applied research offices, incubators, public research institutes, and 

angels/venture capitalists. (kindle edition location 3374-3378 of 14422 Kindle Edition) 

 

Hall contends that new technologies and innovation may help Northerners mitigate such 

challenges, but innovation must happen locally, and policymakers must anticipate multiple 

localized responses to address challenges stemming from new technologies.   

Scholars, policymakers, and innovators alike also need to recognize the importance of 

place. Multiple Norths exist throughout the Circumpolar North, both between countries 

but also within countries. As a result, one-size-will-not-fit-all. (kindle edition location 

3577 of 14422) 

 

As well, she suggests that Northerners must include risk mitigation mechanisms to determine the 

suitability and applicability of new technologies to jobs, infrastructure, economic opportunities 

within a region.    She also highlights the importance of international connections across 

Northern regions, which offer new problem-solving strategies and cultivates innovation.   

In his examination of the future of work in the arctic, Coates (2020) identifies how the 

structural changes in Northern labour markets and economies brought upon by disruptive 

technologies will challenge the economic sustainability of Northern regions.  He suggests that 

many, if not most of the jobs across the North, are vulnerable to being displaced by technologies 

and offers examples from various sectors.  He emphasizes that the loss of jobs could be 

devastating in small communities where opportunities for new jobs are few and far between and 

questions what Northerners will do for jobs in the future.   
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Disruptive technologies require governments and businesses globally to restructure and 

determine the skills and knowledge they require as technology interacts with all every aspect of 

their working environment.  However, the need for governments and businesses in the North to 

consider future needs is often outweighed by overwhelming present challenges stemming from 

climate change, political instability, insufficient infrastructure, and economic inequities.  Yet, if 

future needs are not a priority for Northern governments and businesses, the economic viability 

of Northern communities and economies are at stake. 

The task of responding to the future of the work in the Arctic is much the same as for 

other parts of the world. In this global competition, to secure a place in the future 

economy, the Arctic has few natural or regional advantages and significant regional 

liabilities. The Arctic requires substantial educational improvements, major infrastructure 

upgrades, commercial creativity and coordinated and sustained government 

commitments… It is quite possible, perhaps even likely, that Arctic regions will lag 

behind other jurisdictions, enduring significant out-migration and economic decline. 

(kindle edition location 5018 of 14422) 

 

Building upon Coates (2020) examination of the future of work in the Far North, Coates 

and Holroyd (2020) argue that existing challenges facing the Far North are significant, but the 

challenges Northerners will encounter from disruptive technologies is immense.  If the strength 

of an economy lies in its capacity to produce (Carlsson et al, 2001; Nelson, 1992), then 

economies in the Far North are vulnerable because of a significant lack of technological 

competence due to poor educational attainment in Northern communities and a lack of capacity 

in post-secondary education, research and government services.   

Coates and Holroyd (2020) also maintain that Northern governments continue to act, in 

some degree, as colonial agents of the federal government, which inhibits the ability of Northern 

governments and institutions to shed the formal domination that embodied their colonial past.  In 

turn, this may inhibit the ability of Northern governments to make bold decisions to advance 

Northerners' specific interests.   
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The economic viability of Northern communities in the future requires regional 

governments to have the capability to challenge and compete with global forces.  Most Northern 

businesses and governments lack the experience and capacity to flourish in a competitive global 

ecosystem. According to Coates and Holroyd, “the challenges facing the Arctic are among the 

most acute in the world, with regional authorities generally lacking the resources or ability to 

tackle profoundly global forces” (kindle edition location 13884 of 14422).  However, Coates & 

Holroyd acknowledge the resilience of Northern people and emphasize the importance of future-

focused effective policy as a potential solution to the Northern predicament.   

As Hall (2020) identifies, learning from international partners may be critical for 

Canada’s Far North.  Northern European approaches to innovation in the public sector may be a 

model for governments across the North to introduce systems and policy grounded in democratic 

processes to shed their colonial underpinnings.  Canada’s Far North will likely never be a Silicon 

Valley North.  Nevertheless, with future-focused policy, Northern governments, businesses and 

educational institutions could be instruments for Northern people to determine how new 

technologies may serve Northern interests.   

The literature identifies the importance of innovation to economic growth and societal 

well-being.  Additionally, it illustrates the importance of collaboration, strategy and education in 

thriving innovation ecosystems.  The Canadian government’s innovation strategy is 

predominantly interested in bolstering innovation in its Southern regions through its significant 

investment in the five super-clusters with little targeted investment to foster innovation in the Far 

North.   Despite the disinterest on the part of the federal government, the literature shows 

evidence of innovation ecosystems emerging in Northern regions.  It underscores the importance 

of regionally focused innovation strategies for citizens, businesses and governments to apply 
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new technologies to address pressing Northern interests successfully.   

2.4 INDIGENOUS ENGAGEMENT AND YUKON’S LAND CLAIMS AND SELF-

GOVERNMENT AGREEMENTS  
 

This study examines the capacity of Yukon’s governments, businesses and citizens to 

adopt and adapt new technologies through an investigation of Yukon’s mining and construction 

sectors.  Specifically, mining involves disruption to the land and people in remote regions.  This 

section is included in this chapter because it provides useful theoretical background to 

understand the importance of Indigenous engagement, the duty to consult, and the significance of 

the Yukon First Nation land claim and self-government agreements.  The section particularly 

relates to Chapter Five of this study.  Chapter Five examines how the federal government 

supported the use of mining technologies for large-scale in Yukon and the lack of capacity of 

mining companies to address contamination left by waste rock and acid drainage from mine 

tailings in Yukon’s abandoned mines, the introduction of the YESAA, and the uneasiness in 

shared decision-making on the part of some industry actors and the federal and territorial 

governments to the YESAA.   

Throughout the Far North, Indigenous communities and governments are wielding 

greater influence in how, where or when development happens (Coates & Crowley, 2013; Coates 

and Holroyd, 2020; O’Faircheallaigh, 2011, 2012, 2015).  This is particularly true in resource 

development.  As governments, businesses and communities in the Far North face current and 

future challenges, Indigenous engagement and the establishment of democratic and inclusive 

public policy will help determine their success in tackling those challenges.  

Indigenous people throughout Canada share a colonial history that includes the Canadian 

government’s forced domination over every aspect of their lives through the execution of the 

Indian Act, which was introduced in 1876.  The Indian Act completely robbed Indigenous people 
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of their personal and collective self-determination.  For example, the Indian Act removed 

individual and collective self-determination by giving the Canadian government the authority to 

define who is or is not Indigenous, determine where Indigenous people live, define Indigenous 

governance structures, determine if or how Indigenous people could work, and impose 

mandatory residential schooling for all Indigenous children.   

Within the Yukon, the forced domination of Indigenous people by non-Indigenous 

governments led to significant environmental and social damage in Yukon First Nation 

traditional territories.  Unsurprisingly, the marginalization of Yukon First Nations from decisions 

concerning land and resource development is consistent with the conflicts between Indigenous 

people and governments and industry experience engaging in resource development.  Indigenous 

communities throughout the world have been excluded from development decisions resulting in 

devastating social and environmental legacies (Hipwell, Mamen, Weitzner, & Whiteman, 2002; 

O’Faircheallaigh, 2011, 2012, 2015).  Although there is an increasing recognition of the 

fundamental role Indigenous communities should play in decision making on projects affecting 

Indigenous land and people, the willingness of industry and government to engage Indigenous 

communities often depends on the legal frameworks within the countries where the activity is 

occurring (O’Faircheallaigh, 2015). 

2.4.1 Corporate Social Responsibility and Impact Benefit Agreements 

To address the growing frustrations of Indigenous communities and increasing public 

criticism, a proliferation of corporate social responsibility (CSR) tools to engage Indigenous 

communities in various stages of project development have emerged.   Early CSR instruments 

were often voluntary on the part of industry to mitigate the effects of project development 

(O’Faircheallaigh, 2011).  Thus, if companies changed leadership or if there was an economic 
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downturn resulting in a company withdrawing a project from the commitments of a voluntary 

agreement, the affected community had no legal recourse.   

A fundamental problem is that such initiatives are ultimately voluntary, may be 

abandoned or diluted due to changing corporate ownership or shifting economic 

conditions, and are susceptible to major problems of enforcement.  As a result, while they 

are capable of generating significant benefits, these initiatives offer little certainty to host 

countries and communities that the benefits of mining will be shared, and its impacts 

managed, especially over the long term. (O’Faircheallaigh, 2011, p. 2) 

 

As the limitations of CSR were recognized, many Indigenous communities insisted on 

negotiated, legally binding agreements before any aspect of project development proceeds.   

Ciaran O’Faircheallaigh argues that the social burdens and environmental damage caused 

by mining companies shows the necessity for Indigenous people to be in control of resource 

development (2011; 2015). Courtney Fidler (2008) in her case study on a resource development 

project in Northern British Columbia, chronicles the benefit of strong agreements among 

Indigenous, industry and government representatives through the successful negotiation of 

environmental impact agreements and impact benefit agreements (IBAs).  IBAs are agreements 

established between industry and affected Indigenous governments that establish the benefits a 

company will offer an Indigenous government for developing a project on Indigenous lands. This 

process is a mechanism for Indigenous communities to have meaningful participation at each 

stage of a resource project.   

Like O’Faircheallaigh, Fidler and Hitch (2009) argue that the potential benefit to an 

Indigenous community is dependent on the quality of the negotiated agreement.  Negotiated 

agreements have different titles such as impact benefit agreements (IBAs) or community 

development agreements (CDAs) or environmental impact agreements (EBAs).  Some projects 

include more than one type of agreement (Fidler & Hitch, 2009).  The thread consistent in each 

of these agreements is negotiation resulting in legally binding terms and conditions for project 
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development.  Community development agreements (CDAs), according to O’Faircheallaigh 

(2013, 2015), may present an opportunity for more equitable compensation by industry; 

however, this depends on the enforceable arrangements of the agreements and the ability of an 

Indigenous government to navigate the power disparity between the company and the local 

government.  However, the strength of each agreement depends on the strength of the 

negotiations (Fidler & Hitch, 2009; O’Faircheallaigh, 2011, 2012, 2015). 

   According to O’Faircheallaigh (2011, 2012, 2015) the benefits and services included in 

IBAs vary depending on what is put forward by the parties and, in some cases, overly restrictive 

confidentiality clauses have kept Indigenous communities from sharing the outcomes of the 

agreements with other Indigenous communities and, in some cases, within the community itself.  

Furthermore, lack of access to financial resources and comprehensive legal counsel may 

preclude an Indigenous government from obtaining a balanced agreement.  However, IBAs can  

guarantee significant benefits and collaborative opportunities.  To mitigate the power imbalance, 

some agreements have committed financial resources to Indigenous communities to secure 

comprehensive legal representation. O’Faircheallaigh (2012) uses the agreement between the 

Voisey’s Bay Nickel Company and the Inuit and Innu of Labrador as an excellent example of the 

assurance an agreement can provide for Indigenous groups that their interests, which extend far 

beyond simple economic incentives and benefits, will be upheld during all phases of a project. 

The negotiation of fair and transparent agreements is critical for contemporary resource project 

development (Coates & Crawley, 2013; O’Faircheallaigh, 2012). 

2.4.2 Duty to Consult 

Increasingly, negotiated settlements are a necessary step in Canadian resource 

development projects because of the federal and provincial government’s duty to consult.  The 
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Supreme Court of Canada’s 2004 ruling on the Haida Nation vs. British Columbia (Supreme 

Court of Canada 29419, 2004), confirms a duty on the part of federal and provincial 

governments to consult with, and, depending on the situation, accommodate Indigenous groups 

in any instance of land and resource development where Indigenous groups are affected (Coates 

& Crawley, 2013; Newman, 2009).  Many other First Nations, such as the Taku River Tlingit 

(Supreme Court of Canada 29146, 2004), and the Ross River Dena Council (Yukon Court of 

Appeal YKCA 14, 2012), used this ruling as a precedent when appealing decisions related to 

resource development on their traditional territory, and in both cases a ruling in favour of the 

First Nation was upheld.  The extent of consultation needed depends on the asserted right or title 

and the degree to which the development may impact the Indigenous group.  Despite the 

affirmation of the federal and provincial government’s duty to consult, there is a lack of clarity 

on what those decisions mean to industry and to Indigenous groups (Newman, 2015). 

Civil litigation lawyer and negotiator Douglas Eyford, in his 2013 report to the Prime 

Minister on energy development and building relationships with Indigenous Canadians provides 

interesting insight into the relationship between governments and Indigenous communities in 

Alberta and British Columbia pertaining to energy projects.  His report highlights the importance 

of collaboration with Indigenous communities, but his recommendations fall short of 

O’Fairchellaigh’s assertion that Indigenous communities must be directly involved in project 

development.  From his consultations, Eyford recommends that Canada adopt a framework 

whereby there is a commitment to build trust between Canada and Indigenous communities, to 

foster inclusion through employment and economic opportunities, to advance reconciliation by 

exploring and adapting mutually beneficial initiatives supporting reconciliation, and to act upon 

the momentum of engagement in areas such as tripartite working groups.  Joel Krupa (2013) 
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argues that inclusion, as suggested by Eyford, is not enough.  Krupa’s examination of two 

Canadian renewable energy projects highlights the strengths of having community values and 

local control of projects. Collaboration allows each party to share their unique insight about the 

development process which helps create more sustainable development plans.   

While the Canadian courts were confirming the government’s duty to consult, 

internationally the United Nations was drafting the Declaration on the Rights of Indigenous 

Peoples (UNDRIP) (UN General Assembly, 2011).  Unwilling to sign the document in 2007, 

Canada declared that it was not comfortable with the pressures put upon government in relation 

to wording regarding land and control of resources (Coppes, 2016; Obed, 2016; Sambo Dorough, 

2016).  At the heart of the debate was language surrounding the right of Indigenous Peoples to 

free, prior, and informed consent (FPIC).  The Canadian government asserted that this language 

introduced an Indigenous veto to resource development (Sambo Dorough, 2016). 

In May 2016, nine years after 144 nations signed the document, Canada officially 

adopted UNDRIP.  However, Canada indicated that it would adopt the declaration within 

Canadian law and use this to build policies and laws that clearly define to what Indigenous 

Canadians are entitled (Munson, 2016).  On the other hand, some experts assert that the 

requirements of FPIC supersede those of the Crown’s language on the duty to consult (Torrence, 

2016).  Regardless, governments and industry must now become more comprehensive and 

inclusive in their approach to project development: 

The days of unilateral state action are over.  We have arrived at a place and time wherein 

unilateral actions by states are no longer acceptable, where the human-rights based 

approach provides a positive road map for the resolution of competing human rights and 

interests while at the same time recognizing and respecting the human rights of 

Indigenous Peoples.  This can and should be done on the basis of genuine partnership and 

respect. (Sambo Dorough, 2016, p. 37) 

 

Clearly the language of FPIC and duty to consult have similar goals.  FPIC increasingly is used 
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as a standard for the inclusion of Indigenous communities in resource development projects 

globally (Doyle, 2014). 

Ken Coates and Brian Lee Crowley (2013) emphasize the importance for clarity in what 

duty to consult means so that Indigenous Canadians have an opportunity to fully benefit from the 

potential of Canada’s natural resources.  For example, some Canadians falsely believe that duty 

to consult offers a veto to Indigenous Canadians, as was the fear with FPIC, over resource 

development projects.  Conversely, others falsely believe that, in the absence of a veto, 

governments have the right to approve projects regardless of the desire of affected Indigenous 

communities.  Newman (2014) argues that one of the most damaging misunderstandings for all 

Canadians is that Indigenous people are inherently averse to all resource development.   

perhaps the most damaging misunderstanding about the constitutional duty to consult is 

that it will be wielded by Aboriginal peoples who are by nature opposed to development 

to consistently thwart progress in accessing Canada’s rich resources.  In January 2014, 

the media paid enormous attention to Neil Young’s concert to stop oil sands 

development, while around the same time, the Fort McKay First Nation held a conference 

on how it can participate in the economic opportunities offered through partnership in the 

oil sands development (p.531) 

 

Indigenous Canadians are not necessarily against development; however, many Indigenous 

Canadians want to be meaningfully included at all stages of development.   

Despite a strained history between the resource sector and Yukon First Nations, the 

mining industry and all levels of government are increasingly understanding the importance of 

good Indigenous–industry relations for economic and social growth in the territory (Rheaume & 

Caron-Vuotari, 2013).  Moreover, the literature suggests that for the resource sector to truly be 

sustainable within the territory, Yukon First Nations must have substantial influence over the 

development of the industry to fully align the project with their goals and needs.   

 Within the Yukon, the Yukon land-claims and self-government agreements offer a unique 
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opportunity and framework to foster effective Indigenous/ Non-Indigenous engagement. Yukon 

land claims and self-government agreements began with the submission of the Together Today 

for Our Children Tomorrow document in January 1973 by the Yukon Indian Brotherhood’s 

representative, Elijah Smith, to then Prime Minister Pierre Trudeau: 

This settlement is for our children, and our children’s children, for many generations to 

come.  All our programs and the guarantees we seek in our Settlement are to protect them 

from a repeat of today’s problem in our future.  You cannot talk about the “bright new 

tomorrow”, when so many of our people are cold, hungry, and unemployed.  A “bright 

new tomorrow” is what we feel we can build when we get a fair and just Settlement.  

Such a settlement must be made between people of peace.  There must be a “will-to 

peace” by all the people concerned.  We feel we have shown this “will to peace” for the 

last hundred years.  If you feel the same, it should be easy for us to agree on a Settlement 

that will be considered “fair and just” to all. (p. 17) 

 

It underscores the requirement for Yukon First Nations to have land set aside with specified 

surface and subsurface rights, the authority to build their own villages, the right to develop their 

own businesses, and to be supported in building local capacity to achieve this.  Moreover, the 

document emphasizes the importance of collaboration and coordination with newcomers to the 

territory. 

While the Yukon Indian Brotherhood was drafting its proposal for self-determination, the 

landmark decision by the Canadian Supreme Court in support of Indigenous land-title (AG, 

1973), confirmed Indigenous title to traditional, ancestral, and non-relinquished lands.  The court 

decision, referred to as the Calder decision, also confirmed that Indigenous title existed from the 

time of the Royal Proclamation of 1763 and that Indigenous title existed outside of and was not 

derived from colonial law (AG, 1973).   

Furthermore, the decision compelled the federal government to initiate negotiations with 

Indigenous people to clarify Indigenous land ownership, outside of treaties already signed 

between the Crown and Indigenous communities (Alcantara, 2013; Erasmus & Dussault, 1997).  
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Soon after the Calder decision was publicised, the Yukon Indian Brotherhood was invited by 

Canada to begin negotiations on the Yukon land claims and self-government agreements 

(Alcantara, 2013). 

2.4.3 Yukon Land Claim and Self-Government Agreements 

The Yukon land claim and self-government agreements were negotiated over a twenty-

year period with eleven out of fourteen Yukon First Nations reaching an agreement (Alcantara, 

2013; Sabin, 2014).  Unlike other claims and negotiations in other jurisdictions in Canada, the 

Yukon First Nations agreed to negotiate their claim under an Umbrella Final Agreement (UFA) 

which was concluded among all the First Nations and the federal and territorial governments 

(Government of Canada, 1993).  It provided a comprehensive framework for negotiating all the 

individual agreements in Yukon.  The UFA was unique as it demonstrated the commitment 

among many First Nation groups within Yukon to collaborate to achieve a better deal for 

everyone.  The Indigenous communities in Yukon that have not settled include the Kaska Nation 

in southeast Yukon, including the Ross River Dena Council and the Liard First Nation, as well as 

White River First Nation in western Yukon.  Although the Kaska Nation initially was a part of 

the UFA negotiations, the Kaska rejected the UFA in 1991 and pulled out of the UFA 

negotiations with the aim to negotiate an agreement specifically for the Kaska nation (Alcantara, 

2013).  To date there is no Kaska agreement. 

The Yukon Umbrella Final Agreement (1993) and the Yukon Act (2003) include the 

Yukon Environmental and Socio-economic Assessment Act (YESAA).  The act entrenches the 

duty to consult with affected First Nations and the Yukon public in any development projects 

occurring within Yukon (Government of Canada, 2003).  The language used in YESAA specifies 

the importance of protecting First Nation culture and traditional economies while creating 
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economic opportunities and jobs for affected First Nations.  In many respects, the legislation 

meets goals outlined in FPIC.   

 The literature confirms the importance and benefits of Indigenous engagement in 

resource development (Fidler & Hitch, 2009; Krupa, 2013; O’Faircheallaigh, 2011, 2012, 2015). 

For years, resource extraction industries and governments extracted resources with little or no 

consideration of the impact of the activity on Indigenous people, their lands or their societies.  It 

introduces plentiful high court decisions requiring governments and industry to consult with 

affected Indigenous communities before proceeding with resource development as well as the 

importance of the United Nations Declaration on the Rights of Indigenous People document 

requiring governments and resource extraction industries to engage in free, prior and informed 

consent with affected Indigenous communities before developing a project.  

The literature also illustrates the importance of the Yukon Environmental Socio-

economic Assessment Act (YESAA) and the Yukon Act for establishing mechanisms to include 

affected First Nations governments, the territorial government the federal government and 

Yukon citizens in assessing and recommending permitting for resource extraction projects.   It 

shows how Yukon First Nations are achieving self-determination through the creation of new 

governments and offers examples of how self-determination and self-government have 

transformed how people work together.   

  



 59 

CHAPTER 3: METHODOLOGY 
 

3.1 INTRODUCTION 
 

Chapter Two introduced the key literature informing this study.  This chapter explains the 

research approach used to address this qualitative study’s research question: what is the capacity 

of Yukon’s governments and businesses to adopt and adapt new technologies?  It also establishes 

the research methods used to examine how the federal government’s support for the introduction 

of new technologies in Yukon's mining and construction sectors was intended to establish a 

Southern presence in the territory and to access mineral resources needed to fuel the 

government's interests in expanding economies in Southern Canada and how the introduction of 

co-created and Northern specific legislation, the YESAA, over the past two decades slowed the 

imposition of Southern centric technologies and inspired Yukon governments and businesses to 

experiment with North-centric innovation.  

Using questions introduced by Crotty (1998) in his qualitative social research to guide, 

this chapter identifies the epistemology informing the methodology, the theoretical perspectives 

underpinning the choice of methodology, the methodology and the methods or techniques used 

for the study.  

3.2 MEANING AND TECHNOLOGY   
 

The study employs a constructivist lens to the study.  Chapter Two establishes that 

technology is a product of culture and society (Coccia & Bellitto, 2018; Pursell, 2012; Wagner, 

2016).  Building upon that assumption, a social constructivist lens is used to consider the 

capacity of Yukon’s government’s, businesses, and citizens to adopt and adapt new technologies.  

The application of a constructivist lens assumes that meaning and application of technology is 
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determined by society (Crotty, 1998).  Human intention causes technological evolution and 

technological applications.   

Bijker and Pincher’s (1987) theory of the social construction of technology (SCOT) 

identifies the importance of considering the multiple ways in which societies may interpret or 

design a technology.   

There is no unique way of designing (or interpreting) technology. Designs and 

interpretations vary across time and among different social groups. When competing 

views and ideas come into conflict, the upshot of the ensuing controversy is determined 

by various social contingencies.  (p. 303) 

 

Similarly, Crotty (1998) states that constructivism considers that the determination of the 

purpose or meaning of an object is determined by a society, therefore, an object can have 

multiple purposes. 

no object can be adequately described in isolation from the conscious being experiencing 

it, nor can any experience be adequately described in isolation from its object. 

Experiences do not constitute a sphere of subjective reality separate from, and in contrast 

to, the objective realm of the external world p.45 

 

SCOT challenges the theory of technological determinism first coined by Thorstein 

Veblen (1904).  Technological determinism assumes that technology is cumulative and is built 

upon past experiences. A social constructivist lens is useful for this study as it acknowledges the 

tension between scientific-technological inquiry and the social sciences.  In particular, it 

considers the effects of technological advances and their applications on a societies and 

economies.  Social constructivism reveals the dilemma societies encounter when new 

technologies are introduced and their citizens lack the capacity to use the technologies.  This 

makes it difficult for governments or businesses in a region to use technologies to serve a 

specific purpose.   
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3.3 THEORETICAL UNDERPINNINGS  

Three fields comprise the theoretical underpinnings for the study because together, they 

offer a rich framework for considering the capacity of governments, businesses and citizens in 

Yukon to adopt and adapt new technologies.  The fields are identified in Figure 3.1 below.   

 

 
 

Figure 3.1: Theoretical Fields Used in Study 

3.3.1 History 

Contemporary historical theory encourages researchers to consider multiple historical 

perspectives, such as Marxism or postitivism, of past lived experience and not to limit an 

investigation to a specific field, but to combine multiple perspectives (Fulbrook, 2002).  The 

literature informing the historical methodology used in this study examines the role of history in 

determining the evolution of technology and its effects on people and their environment in 

remote and colonized regions.  In light of the economic expansionism in North America during 

the 20th century, the study investigates the historical relationship between technological 

evolution and colonization in regions where colonial agents used technologies to exploit 

resources for their own interests (Bjiker, Hughes & Pinch, 2012; Coccia, 2017; Coccia & 

Bellitto, 2018; Nelson & Wright, 1992; Pursell, 2007; Smith & Marx, 1994).   
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Peter Wagner (2016) reveals how Western countries used technology to dominate 

cultures and exploit resources to serve their social and economic needs at the expense of the 

cultures they dominated.  He argues that by understanding the effects of technology on past 

social, environmental and economic systems, today’s governments and businesses may be better 

equipped to use technologies to build a better future for everyone.   

The answer is simple: to avoid having to accept the present time as it is. Our present time 

is the realization of some of many possibilities created in the past. An exploration of our 

place in time helps us to understand the range of past possibilities and the reasons why 

many of them were discarded and few of them realized. Situating the present in time, 

thus, is a way of comparing the real with the possible.  (Wagner, 2016, kindle edition 

location 180 of 2480) 

 

He argues that the concept of progress is relative and must be considered within the context of 

time and location to be meaningful.    

Wagner maintains that the environmental, social and economic consequences 

experienced by jurisdictions dominated by Western societies demonstrates that the relationship 

between technology and society was not progressive for everyone.  However, he suggests that it 

is still possible to discern economic and social progress stemming from new technologies, but it 

must be considered within a historical and geographic context to give voice to people who 

experienced domination.   

Without historical inquiry and reality test, the abstract reasoning about freedom and its 

consequences in terms of dismantling boundaries and forgetting experience becomes, 

rather than an ally, the opponent in the struggle over interpreting our present and 

identifying that progress which is both possible and desirable. (p.117) 

 

Wagner argues that for a region to socially and economically progress from the introduction of 

new technologies, governments must introduce policy that fosters full democratic participation in 

deciding if and how new technologies are introduced into a region.  According to Wagner, if the 

process is not structured or fully democratic, progress cannot and will not happen.   
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 Zaslow (2016) in his book examining the expanding influence of the federal government 

and Southern businesses on the North, contends that technologies were used to access Northern 

resources to fuel the effects of the post-war economic boom in the South that involved the 

growth of suburbia, the demand for cars and other consumable products.   

The study applies historical methods in its investigation of the introduction of new 

technologies in the early 20th century, and the introduction of new technologies in Yukon’s 

mining and construction sectors to determine who introduced technologies to Yukon, whose 

interests the technologies served, and the consequences of the applications of the technologies on 

the Northern land, people, and environment.  By understanding the past, Yukon’s governments, 

businesses, and citizens can use their past experiences with technologies to determine how they 

can use technologies to improve their social and economic futures.  Detailed information is used 

to help establish context to understand how technologies were affecting the lived experience of 

Yukon’s institutions and citizens in the early 20th century and in the mining and construction 

sectors in the latter half of the 20th century and in Yukon’s mining and construction sectors from 

the 1950s to determine how those effects changed over time. 

3.3.2 Innovation Studies  

 

The field of innovation studies is difficult to define as it draws upon many other 

disciplines (Fagerberg, Martin, & Anderson, 2013).  However, the many scholars establish the 

importance of innovation for economic growth and human well-being (Agger et al, 2015; 

Brynjolfson & McAfee, 2011; 2014; Gustavsen, 2011; OECD, 2015; Rifkin, 2014).  Innovation 

researchers identified characteristics present in most effective national or regional innovation 

systems such as the importance of building connections between businesses, governments and 

post-secondary institutions (or non-profits), establishing intentional innovation strategies identify 
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shared goals that support the North’s future and brings business, government and post-secondary 

actors together to make or to repurpose technologies so they are suitable to Northern climatic, 

economic and social conditions, accessibility to secondary and post-secondary programs offering 

STEM and innovation programming, and the presence of an innovation ecosystem (Bradford & 

Wolfe, 2013; Cooke, 2001, 2005, 2008; Etzkowitz and Leydesdorff, 2000; Freeman, 1982; 

Holbrooke and Wolfe, 2000; Lundvall, 1992; Nelson, 1992).  An innovation ecosystem involves 

an informal interconnected network of private, public, post-secondary and non-profit actors in a 

region evolving their capacity around a shared set of technologies, knowledge or skills and work 

cooperatively and competitively to develop new products and services (Granstrand & 

Holgersson, 2020).   

 Literature examining innovation in Northern locations confirms the importance of 

regionally specific strategies for impactful innovation (Coates, 2020; Hall, 2020).  This  study 

uses the field of innovation studies to find evidence of a triple-helix model for innovation, access 

to STEM and innovation programming in secondary and post-secondary programs, a regionally 

developed innovation strategy, and evidence of impactful social or technological innovation as 

theoretical footings to determine the capacity of governments, businesses and citizens to adapt 

and adopt new technologies.  

3.3.3 Public Policy 

First, like the field of innovation studies, it is important to acknowledge the 

interdisciplinary nature of the field of public policy.  Smith & Larimer (2017) offer a useful 

definition of public policy. 

… there is general agreement that public policy includes the process of making choices, 

the actions associated with operationalizing those choices, and the outputs and outcomes 

produced by those actions; that what makes public policy “public” is that choices or 
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actions are backed by the coercive powers of the state; and that, at its core, public policy 

is a response to a perceived problem. (p.4) 

 

Choices that the federal and territorial governments have made over the past century concerning 

the introduction of new technologies in Yukon is a paramount consideration of this study. Public 

policy plays a vital role in the creation of legislation, the determination of how, when or why 

new technologies are introduced and applied within a country or a region and the structures that 

need to be in place to ensure the environmental, social and economic interests of a region are 

upheld (Brynjolfson & McAfee, 2011, 2014; Dobbs, Manyika, & Woetzel, 2016; Goldin & 

Katarna, 2016; Manyika, 2017; Manyika et al., 2013; Rifkin, 2014).  Wright (2016) argues that 

for society to progress with technology, stable democratic structures must be in place.   

The study investigates the role of public policy and government decision making in the 

ways in which societies, in this case the Yukon’s, adopted and adapted new technologies in the 

construction and mining sectors.  It also considers the relationship between public policy co-

created by Yukon First Nations and the federal and territorial governments and the capacity for 

Yukon governments and businesses to adopt and adapt new technologies successfully.  

Together, insights from history, public policy and innovation studies are used to explore the 

criteria identified to analyze Yukon's governments, businesses, and citizens' abilities to adopt and 

adapt new technologies, including:  

• Evidence of appropriate decision-making frameworks and community engagement; 

• Evidence of the use of technology and innovation to address unique local challenges; 

• Evidence of Yukon businesses and citizens working in the mining and construction 

industries with the technical skills needed to operate new technologies; 

• Evidence of the availability of educational programming offering foundations in science, 

technology, engineering and math (STEM) and innovation programming; and  

• Evidence of government innovation strategies and the presence of a viable regional 

innovation ecosystem. 
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3.4 METHODOLOGY  

A brief examination of the introduction of new technologies to Yukon and Alaska at the 

beginning of the 20th century and two more extensive qualitative case studies examining the 

interplay between new technologies and Yukon’s construction and mining sectors are used to 

determine the capacity of Yukon governments, businesses and citizens to adopt and adapt new 

technologies.  Qualitative case studies were used because they offer a rich platform to examine 

the multifaceted effects of new technologies on existing environmental, social and economic 

realities in Yukon. Yin (2014) states: “whatever the field of interest, the distinctive need for case 

study research arises out of the desire to understand complex social phenomena” (p.4), which 

aligns well with the study’s research question.   

Chapter Four investigates the introduction of four significant new technologies in both 

Alaska and Yukon, including transportation technologies introduced during the Klondike 

Goldrush, the wire telegraph, the steamboat and technologies used in early 20th century hard 

rock mines.  These technologies were chosen because they solidified the influence of the federal 

government in the Far Northwest while disrupting existing local economies and ways of being. 

Further, the chapter provides an example of the far reach of the technological revolution and its 

influence on rural and remote regions.   

The chapter includes Alaska because Alaska and Yukon's geography and resources supported 

the interconnectivity of people and culture. Examining the evolution of technology in Alaska and 

Yukon reveals the different economic outcomes in the two jurisdictions.  It shows how the 

differing approaches to introducing and administering new technologies on the part of the 

Canadian and American governments influenced economic prosperity and growth in Alaska and 

Yukon.  This is useful to the study because it provides examples of how governments and 
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businesses have used technology in remote regions differently and have achieved different 

outcomes.  Primary and secondary sources were used for this short chapter.   

The two case studies investigate how Yukon’s governments and businesses adopted and 

adapted new technologies in Yukon’s mining and construction sectors from the 1940s to 2020. 

These sectors were chosen because they both are significant to Yukon’s economy, and they 

influence the social and economic well-being of people throughout the territory. Mining 

technologies have impacted the environmental, social and economic conditions of Yukon First 

Nations people.  Building technologies have shaped the building and housing infrastructure 

throughout the territory.   

Both the mining and construction sectors offer in-depth information to determine how 

governments, businesses and citizens in Yukon have adopted and adapted new technologies over 

time.  Because the political and economic structures in Yukon are fairly new and both these 

sectors have prospered in Yukon over time, they are uniquely able to provide both historical and 

contemporary information about the ability of Yukon people to adopt new technologies.   

3.5 METHODS 

Several data collection methods were used to address the primary research question.  The 

methods included 37 semi-structured interviews with officials from federal, territorial and First 

Nations, Yukon’s construction industry, Yukon’s mining industry, industry associations, Yukon 

College, and Yukon-based economic consultants.  

Officials from federal, territorial and First Nation governments were chosen from a 

variety of departments.  They were identified by how their role relates to mining, construction, 

technology, or education.  Government informants were instrumental in understanding how new 

technologies are impacting their services.  The government was responsible for introducing new 
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technologies in Yukon’s construction sector during the 20th century because buildings and 

housing were largely commissioned by government.  Government informants also offered insight 

into how policy is used to determine the suitability of technologies in Yukon’s mining and 

construction sectors.   

Mining sector informants included officials from large exploration projects and 

producing mines in Yukon.  Established companies were chosen because they were more likely 

to have direct experience with new technologies.  Representatives from local and national mining 

industry associations were interviewed to draw from the information they have from their 

members on technology and the mining sector.  The national informants helped broaden the 

scope of information beyond Yukon.  It helped determine what was specific to the Yukon and 

what was a more significant trend.   

Construction sector informants were chosen by the role they play in Yukon’s construction 

industry, including architects, engineers, contractors, developers and Yukon and North West 

Territories (NWT) housing government officials.  The Yukon and NWT housing officials were 

included as construction sector informants because of their direct role in designing, constructing 

and maintaining housing in Yukon and NWT.  A construction industry association representative 

was chosen to provide a pan-Canadian perspective on technology and the construction sector. 

Yukon College trades instructors, IT support specialists, and human resources officials 

were chosen as informants to understand capacity within the college to adopt new technologies 

and how trades program development and delivery takes place in Yukon. Two independent 

economic consultants were interviewed to obtain a broader perspective on how governments and 

businesses in the territory adopt and adapt new technologies.  The interviews were instrumental 



 69 

in obtaining rich information about people’s experiences with new technologies and their 

perspectives on how technology will influence their sectors.  

Description Number 

Yukon government officials 9 

Construction Industry Informants and YG/NWT Housing 7 

First Nation government officials 3 

Mining industry informants 6 

Federal government officials 3 

Yukon College instructors and officials 4 

Industry Association Officials 3 

Economic consultants 2 
Table 3.1: List of Key Informants 

The University of Saskatchewan’s Ethics Board approved the research application on 

January 29, 2018 (Beh 18-04).  Interviews began in March 2018 and were conducted over the 

following year.  Interviews were requested from a large number of prospective informants from 

governments, construction companies, and mining companies. Not all interview requests were 

granted. Prospective interviewees were contacted by e-mail and by telephone.  Messages were 

left if there was no telephone response.  If they did not return the e-mail or telephone call, it was 

assumed that they were not interested in participating in the study. Because Yukon is a small 

jurisdiction, it is essential to acknowledge and respect that many residents, businesses and 

governments suffer from survey and research fatigue.   

Interview guides (Appendix 1) were provided to the interviewees in advance of the 

interviews, as were the permission and consent documents. Some interviews were conducted 

face to face while others were conducted over the telephone. Most interviews took between 45 

minutes to one hour to complete. Most interviews were recorded, but for two interviews, notes 

were taken because of technical challenges. Interview guides10were followed. In some instances, 

not all the questions were included because they were not as relevant to the interviewee and 

 
10 Interview questions are situation in Appendix 1. 
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created confusion. This was especially true when interviewing people outside of Yukon as some 

questions specifically referenced the Yukon land claims and self-government agreements. 

Interviews were transcribed using a combination of TRINT, an artificial intelligence 

transcription software, and manual transcription. All TRINT transcriptions were reviewed and 

updated for accuracy. All informant quotations used in the study were reviewed and approved by 

the informants for permission and accuracy.  

Once the transcription was completed, the transcribed interviews were put into three 

piles, including mining-specific interviews, construction-specific interviews and general 

interviews that intersect both construction and mining. For each case study, informants were 

assigned a number without specification of their role within the sector. 

Because it was the researcher's preferred method, manual coding is used as an instrument 

to determine themes within the transcripts.  The themes were also informed by the literature.  

The themes emerging from the interviews were initially captured on index cards and then refined 

further into five overarching themes. Each theme was broken down to determine varying 

perspectives on the part of the interviewees.  After themes were identified, government reports, 

oral histories and newspaper stories were analyzed and included to add context to the themes 

introduced through the interviews.  Government reports included federal, territorial and Yukon 

First Nation government reports.  Oral histories were drawn from Yukon-based anthropological 

oral histories, oral histories conducted by Yukon government’s Heritage Branch, Tr’ondëk 

Hwëch’in government oral histories, Kwanlin Dun First Nation government oral histories, and 

Na-Cho Nyäk Dun First Nation government oral histories.  Media reports from Yukon-based 

mainstream media including CBC North, Yukon News and the Whitehorse Star as well as 
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national media sources, such as The Northern Miner, MacLean’s Magazine and The Ottawa 

Citizen provided useful historical and contextual information. 

The themes were then refined further so they were relevant to both case studies and they 

are identified below:  

• Influence of federal and territorial governments;  

• Capacity of Yukon people to use technologies;  

• Jobs and Education in Yukon;  

• Unanticipated effects of new technologies; and 

• The influence of the Yukon First Nation land claims and self-government 

agreements on the introduction of new technologies.  

 

was used to determine if, how, and why the capacity of governments, businesses and citizens to 

adopt and adapt new technologies changed over time.  The case studies were written in a 

narrative format to capture the story of the evolution and impact of technologies in Yukon. 

3.6 TOOLS FOR ANALYSIS 
 

Literature from the fields of history, innovation and public policy is used to establish 

criteria for determining the capacity of Yukon’s governments and businessness to adopt and 

adapt new technologies.  The criteria is used to measure the capacity of governments and 

businesses to adopt and adapt new technologies in the construction and mining case studies and 

is identified below: 

• Evidence of democratic decision-making frameworks and community engagement; 

• Evidence of technologies and innovation used to address unique local challenges; 

• Evidence of Yukon businesses and citizens working in the mining and construction 

industries with technical skills to operate new technologies; 

•  Evidence of the availability of educational programming offering foundations in 

science, technology, engineering and math (STEM) and innovation programming; and  

• Evidence of government innovation strategies and the presence of innovation 

ecosystem. 

 



 72 

3.7 NORTHERN RESEARCHER & INSIDER RESEARCH BIAS  

Researchers need to explain their positionality within the research (Breen 2007; Chavez, 

2008; Crotty, 1998).   I have lived in Yukon and worked at Yukon College (now university) 

since 1991.  During this time, I lived for six years in Yukon’s only fly-in and most Northerly 

community, Old Crow, and for the remaining years, I have lived in Whitehorse.  My roles at 

Yukon University have ranged from campus instructor, director of community campuses, 

education faculty, dean, and executive director.   

In my role as dean I was responsible for adult basic education, trades, business programs 

and science programs.  Currently I am the executive director for the Centre for Northern 

Innovation in Mining and Continuing Studies.  Continuing Studies houses all 13 Yukon 

University community campuses, non-credit professional, business and safety training, the 

Centre for Northern Innovation in Mining, Innovation and Entrepreneurship (an incubation lab), 

and the Northern Institute for Northern Justice.  While I have lived and worked in Yukon, I have 

developed good rapport with First Nation governments, mining industry actors, business 

community actors, tradespeople, Yukon and federal government officials, and industry 

associations. 

  As a Yukoner,11 I am able to understand tensions between industry, government and First 

Nation perspectives as they relate to the construction industry and the resource sector.  I also had 

relationships with most, but not all, the interviewees prior to conducting the research.  Interview 

guides were used for all interviewees to mitigate any real or perceived breaches of ethical 

standards or perceptions of bias.  Further, all interviewees were asked to speak from their 

position within their respective organizations.  Chavez (2008), identifies the importance of 

 
11 Most Yukon residents refer to themselves as “Yukoners” 
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insider researchers, ensuring that they are capturing what they see as opposed to what they 

already know.  I used government reports, newspaper articles and oral histories to provide 

context to the study concerning events occurring within the construction and mining sectors to 

avoid interpreting events from my own experiences.  

3.8 SUMMARY 
  

 This chapter described the research design and methodology used to consider the 

questions for this study.  It explains why the mining and construction sectors were used as case 

studies for the study.  The data collection methods, informant interviews, government reports, 

and media sources were also identified.  The section also provided information about the author 

and her relationship with Yukon governments, businesses and people to show how she mitigated 

the potential for bias in the study.   
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CHAPTER 4: HOW THE FEDERAL GOVERNMENT SUPPORTED 

THE USE OF SOUTHERN TECHNOLOGIES TO DOMINATE THE 

LAND AND PEOPLE IN THE FAR NORTH: 1896-1940 
 

4.1 INTRODUCTION 
 

Chapter Two asserts that technology is a social construct. Societies determine how 

technologies are used within their specific culture and environment (Bijiker & Pincher, 1987).  

Human innovation was always a factor that fuelled subsistence economies in the Far Northwest 

and attended to the needs of Northern people. Over centuries of habitation in the region, 

Indigenous and non-Indigenous people developed technologies and imaginative solutions to 

survive the life challenges in Yukon and Alaska.  For example, innovations such as fish weirs, 

snares, caribou fences, and guns, were adopted to enhance and sustain subsistence economies 

that enabled people to live in harmony with the land and the animals (Coates & Morrison, 2005; 

J. Cruikshank, 1991; Dobrowolsky & Tr’ondek Hw’echin, 2014; Farafed & LeBlanc, 1999; 

Hare, Greer, Gotthardt, Farnell, & Boyer, 2004; Mishler & Simeone, 2004). 

However, technologies12 were also used as tools for colonialists to aid expansionism and 

colonization (Coccia & Bellito, 2018; Pursell, 2012; Wagner, 2016).  The American and 

Canadian governments and Southern businesses strengthened their colonial representatives' 

influence in the Far Northwest in the 19th and early 20th centuries by using technologies, such as 

new forms of transportation introduced during the Klondike Goldrush, the telegraph, the 

steamboat and technologies used in the early mines, to assert formal domination over the people 

and resources they governed.  

 
12 The study uses economist Brian Arthur’s (2009) definition of technology: “technologies are 

combinations of elements; these elements themselves are technologies; and that all technologies use phenomena to 

some purpose…Novel technologies are created out of building blocks that themselves are technologies, and become 

potential building blocks for the construction of further new technologies…technology creates itself out of itself 

“(pp. 234-235). 
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The growing influence of the federal government, Southern businesses, and technologies 

in the Far Northwest overwhelmed traditional economies and robbed Northern people of the 

capacity to use technologies to advance their interests.  Newcomers who ventured North to 

operate new technologies were also affected when waves of newer technologies made the older 

technologies and those who operated them obsolete.  The American and Canadian governments 

recognized the value of the Far North's natural and mineral resources, leading them to establish 

clear boundaries, thereby dividing the region, sending Alaska and Yukon on divergent economic 

and social trajectories.  The American economic machine and access to ocean transport systems 

accelerated the adoption of new technologies in Alaska in the early 20th century.  Canadian 

businesses did not have the financial backing or access to easy ocean transportation afforded to 

Alaska, making the introduction and option of new technologies slower.  Nevertheless, by the 

mid 20th century, the formal domination of the people and land of the Far Northwest by the 

federal government was well established.   

4.2 TECHNOLOGY AND THE KLONDIKE GOLDRUSH  
 

Technologies were introduced by Southern businesses and stampeders during the 

Klondike Goldrush to aid the quest for gold and to profit from business opportunities.   The 

Canadian and American governments scrambled to send representatives to maintain order and to 

enhance their influence in the region as thousands of gold seekers arrived in the Far Northwest.  

Before the goldrush, many Indigenous communities, such as the Tlingit in Southeast Alaska and 

Southwest Yukon and the Tr'ondëk Hwëch'in (TH) living along the Yukon River in North 

Yukon, were successfully participating in the cash economy.  Within three years, they were 

sidelined by Newcomers taking over supplying government officials and businesses with 
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supplies and services marginalized TH citizens from the cash economy.  Further, overhunting 

and fishing placed the TH’s subsistence economies in jeopardy.   

4.2.1 The Impact of Goldrush Transportation Technology and Stampeders on the Tlingit 

 

Trading was a fundamental part of the economies of Northern Indigenous people and 

expanded with the arrival of the Europeans (Acheson-Welsh, 1977; Clarke, 1930; Coates, 1980; 

Dobrowolsky & Tr'ondëk Hwëch'in, 2014;  Oswalt & Vanstone, 1967;  Slobodin, 1981; Wright, 

1990).  Tlingit communities situated along the coast of Alaska used their traditional 

transportation routes from the coast into the upper Yukon Basin to profit from the fur trade and 

from traders, missionaries or prospectors wanting to get from the coast to the interior (J. 

Cruikshank, 1981; Neufeld & Norris, 1996).  For over sixty years, the Tlingit fiercely protected 

their monopoly of the fur trade by controlling five key routes connecting the coast to the interior 

along the Yukon River and its tributaries from Fort Selkirk to Kaska territory in the southeast 

(Coates, 1980; J. Cruikshank, 1981; Neufeld & Norris, 1996; Tanner, 1965).   

With a progression of significant gold finds in California and British Columbia, 

compounded by a slumping economy in both Canada and the US, many people ventured North to 

find gold (Coates & Morrison, 2005; Ducker, 1994; Kurth, 2011).  By the 1880s, pressure grew 

from the growing number of prospectors in the District of Alaska to give them access to the 

Tlingit routes to reach the interior (Harring, 1989).   

Rather than providing prospectors access to their lucrative trade routes, the Tlingit 

opened the secondary Chilcoot Pass.  The Tlingit insisted that they accompany the prospectors 

over the pass to ensure that their pre-existing relationships with traders would not be 

undermined.  They were entrepreneurial and used the trails to gain financially by charging fees 

for carrying supplies over the pass:  
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…Rather than allowing the miners to use the important Chilcat Trail, running from 

Klucwan to Neskhatahin, the main route for the fur trade, the Tlingit directed the miners 

toward the less important Chilcoot Pass.  Tlingit guides accompanied the party to ensure 

no trading took place and slaves were made available to pack the miners gear -for a fee. 

(Neufeld & Norris, 1996, p. 43) 

 

Packing proved lucrative for the Tlingit before and during the goldrush.  Scholars estimate that 

some Tlingit communities made as much as six or seven thousand dollars annually from packing 

(J. Cruikshank, 1991; Harring, 1989; Neufeld & Norris, 1996). 

In 1896, Tagish citizens Skookum Jim, his sister Kate, Charlie Dawson, and Kate’s white 

husband, George Carmack, triggered the Klondike Goldrush when they struck gold near Dawson 

City (J. Cruikshank, 1981, 1991, 2004).   
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Figure 4.1: Bonanza Creek, Yukon -Discovery Claim where Skookum Jim struck gold (Shelagh Rowles photo). 

By 1897, thousands of miners journeyed North to find their way to the Klondike goldfields.  

With the majority of stampeders being American, the most common route to travel was from 

Seattle to Skagway by steamship and then from Skagway to Bennett City (Bennett, 1978; 

Neufeld & Norris, 1996).  From Bennett City, they would either purchase boats or make rafts 

and travel through to Lake Leberge, where they were able to travel up the Yukon River to 

Dawson City via steamboat or with make-shift rafts (Bennett, 1978). 
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By the spring of 1887, thousands of stampeders made their way to Dyea, Alaska.  Tlingit 

packers continued to benefit from their lucrative packing business. However, the stampeders 

started to circumvent the Tlingit by introducing different strategies to move gear across the 

Chilcoot trail (Bennett, 1978).  For example, a horse-drawn tram was introduced in late 1897 to 

move supplies from Canyon City to the summit.  Others built a stairway up to the summit and 

charged fees for people to use it.  In the spring of 1888, entrepreneurs completed an aerial tram 

linking Canyon City to the summit.  Each car possessed the capacity to carry 300 pounds.  A 

wagon road was constructed from the summit to Bennett for horses to carry people and supplies 

to Lake Bennett, and from there, take the steamboats to Dawson City (Bennett, 1978). 

In addition to the businesses established on the trail, several transportation solutions were 

considered, such as deploying hot air balloons to transport people from Juneau to Dawson or 

using Norwegian skiers to establish a series of stations between Skagway and the goldfields with 

the skiers carrying two loads a day from station to station.  Another idea was to build electric 

sleds that would be fueled by steam.  At least two companies tried to develop this concept.  One 

created a plush fully electrified sleigh that possessed lights and elegant rooms and travelled as 

quickly as 60 miles per hour.  No solution seemed too far-fetched (Bennett, 1978). 

Governments and private companies considered other transportation solutions, as well as 

using different routes as alternatives to the Chilcoot trail.  The neighbouring White Pass route, 

although challenging, did not have the same steep grade as the Chilcoot Trail and was considered 

by many to be a viable alternative.  Finally, a London-based financial group, the Close Brothers, 

financed the construction of the White Pass and Yukon Rail (YPYR) from Skagway to 

Whitehorse in 1898 (Clibbon, 1990).  The construction of the YPYR was the first, but not last, 
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successful substantial private investment in infrastructure in the Northwest.  The abundant 

supply of labour was a significant factor in approving the project: 

There were literally hundreds of vagrants in Skagway awaiting the arrival of friends, 

money or both before hitting the trail for the gold fields. Here was a ready-made labour 

market if, albeit, an unskilled one. (Bennett, p.38)  

 

With incredible geographic challenges and engineering ingenuity, the Close brothers completed 

the construction of the WPYR in 1900 (Clibbon, 1990; Hansen, 2008). However, no gestures 

were made to compensate the Tlingit for the loss of control over their traditional trails or their 

financial losses. 

Although it was not constructed in time to cash in on the stampeders' frenzied journeys 

North, the rail line introduced a reliable and efficient means to access the Yukon River and, 

subsequently, Dawson City.  The railway also permanently closed the chapter on the Tlingit 

domination of the routes from the coast to the upper Yukon Basin (Coates, 1980; J. Cruikshank, 

1981).    Many Tlingit communities became more active in the coastal fisheries after this.  

Although never achieving the wealth they enjoyed before the goldrush; fisheries provided Tlingit 

communities with a reliable way to generate modest incomes in the wage economy into the 20th 

century (Harring, 1989). 

4.2.2 The Impact the of Stampeders on the Tr’ondëk Hwëch’in  

 

Like the Tlingit, Tr’ondëk Hwëch’in citizens were successfully engaged in the cash 

economy before the goldrush (Mishler & Simeone, 2004). The TH people occupied a settlement 

called Tr’ochek near Dawson City at the confluence of the Klondike and Yukon Rivers.   The 

site was an important meeting place for TH people for thousands of years.  Their leader in the 

goldrush years, Chief Isaac, had come from Alaska before the goldrush and was chosen as chief 
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because people acknowledged his ability to speak English which enabled him to negotiate on 

behalf of his people (Tr’ondëk Hwëch’in, n.d.).   

The non-native population in the Dawson region grew from approximately 1000-2000 to 

a population estimated to be from 35,000 to 40,000 during the goldrush (Coates & Morrison, 

2005; Dobrowolsky & Tr’ondek Hw’echin, 2014; Mishler & Simeone, 2004).  Chief Isaac was 

concerned about the impact of the behaviour of the stampeders, such as liquor consumption, 

prostitution, and gambling, on his people and requested permission from the Yukon 

Commissioner to move the settlement to Moosehide, which was a traditional meeting spot 

situated a few kilometres upriver from Dawson City (Dobrowolsky & Tr’ondek Hw’echin, 

2014).   

The high volume of people in the Dawson region placed Tr’ondëk Hwëch’in citizens on 

the margins of the growing economy.  When prospectors first arrived, Tr’ondëk people expanded 

their supply of fish and game for cash to missionaries and traders to include the prospectors 

(Mishler & Simeone, 2004).  Thousands of stampeders who were unlucky in their search for gold 

took over the role of supplying fish, game, and labour services to businesses in the region 

thereby placing Tr’ondëk commercial interests on the sidelines (Mishler & Simeone, 2004).   

Not only did the newcomers takeover Tr’ondëk commerce, but overhunting and fishing 

also depleted fish and game populations, making it hard for Tr’ondëk people to rely on their 

traditional subsistence economy (Tr’ondëk Hwëch’in, n.d.).  Although the government, church, 

and business authorities recognized Chief Isaac for his good relations with newcomers, he often 

spoke about newcomers driving Tr’ondëk Hwëch’in people from a position of abundance to 

welfare: 

Between 1897 and until his death in 1932, Chief Isaac was always on good terms with the 

newcomers, but he never failed to let them know that they gained their prosperity at the 
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expense of our people. He reminded the non-First Nations that by taking First Nation 

lands, driving the game away and dispersing our people, they had reduced a once 

prosperous people to poverty and reliance on a wage economy. (Tr’ondëk Hwëch’in, 

n.d.) 

 

The goldrush created the opportunity for both the Canadian and American governments 

to strengthen their presence in Yukon and Alaska.  In 1898, the Government of Canada had 

established Dawson City as the territorial capital.  The Commissioner was Ottawa’s 

representative in Yukon and resided in Dawson City.  By 1909 a legislative council comprised of 

federal representatives residing in Yukon was appointed to support the Commissioner (Johnson, 

2009).  Alaska was already a district of the United States so a governor was appointed soon after 

the Americans purchased Alaska from Russia (Naske, 1994).   

The Klondike Goldrush happened when both Canada and the United States were realizing 

the mineral potential in the Northwest. It was also a time when the boundaries between the two 

countries were in dispute, and sovereignty concerns were substantial (Dobrowolsky, 1994). The 

chaos caused by the stampeders motivated both countries to exert their laws and strengthen their 

presence and influence within the regions. The police presence in Yukon grew dramatically 

during the Goldrush “During his13 time, the Yukon force increased from 20 to 264, with 31 posts 

throughout the territory and Northern British Columbia” (Dobrowolsky, 1994 p. 22). In addition 

to bolstering a police presence, the Canadian government used its growing numbers to increase 

its enforcement of the Indian Act in the region, such as enforcing attendance at residential 

schools (Coates, 1991). 

Although the Klondike Goldrush only lasted for four years, it resulted in the construction 

of the first permanent transportation infrastructure in the Northwest.  This increased Southern 

 
13 Dobrowolsky is referring to Charles Constantine, who was an Inspector for the Northwest Mounted 

Police in Dawson City during the start of the goldrush.  Constantine was a Northwest Mounted Police Inspector in 

Yukon from 1894-1898. 
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commercial presence in both Yukon and Alaska. Many of the stampeders left the Far Northwest 

as soon as the goldrush ended. However, the social, political, and economic institutions of the 

American and Canadian governments capitalized on the opportunity to become permanently 

implanted in the North. The railway eliminated commercial opportunities for the Tlingit and the 

thousands of stampeders eliminated Tr’ondëk Hwëch’in commercial and subsistence economies.  

The establishment of the colonial government in Dawson generated a persistent demand for 

Southern technologies, services and infrastructure.      

4.3 THE WIRE TELEGRAPH  

The introduction of the wire telegraph into the Northwest enabled Southern governments 

to establish a greater influence in the region.  In the mid-1800s, a US company attempted to 

install telegraph lines to connect the North American line to Europe via Russia by installing lines 

through British Columbia and Alaska.  Long after that project was abandoned, the Klondike 

Goldrush rekindled interest in joining the Northwest to the North American telegraph line.   

Economic scholars argue that the telegraph was responsible for generating an exponential 

growth in commodity markets and for economic expansionism experienced in the latter part of 

the19th century (J. Anderson, 1998; Phillips, 2000).  The abundance of gold and other metals in 

the Northwest strengthened Southern interests in linking the region to the larger North American 

telegraph line. The line linking British Columbia to Yukon was completed in 1899 thereby 

creating increasing the ability for Southern institutions to guide government and commercial 

activities in the Far Northwest from Southern locations.   

4.3.1 Wire Telegraph Technology and its Beginnings in the Far Northwest 

The evolution of line telegraph systems and the quick adoption and expansion of the 

telegraph across North America and Europe illuminates how events in the South influenced 
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activities in the Far North.  Inventors and entrepreneurs introduced several iterations of the 

telegraph during the 18th and early 19th centuries in Europe and the US. Samuel Morse, an 

American artist and inventor, was the first to patent a workable telegraph system along with a 

simple, usable accompanying code. Charles Wheatstone had introduced a similar telegraph 

system in England during the same period, but the coding system introduced by Morse was more 

straightforward and was universally adopted. (J. Anderson, 1998; Phillips, 2000; B. Winston, 

2002). 

Once governments and businesses established the wire telegraph in North America and 

Europe, many entrepreneurs saw the economic potential in connecting the telegraph lines 

between the two continents.  Connecting the North American and European lines required bold 

planning and enormous cash investments. For instance, in 1858 Cyrius W. Field successfully 

installed the first transatlantic cable connecting Newfoundland and Ireland.  The connection was 

maintained for three weeks before it ruptured (Briggs & Maverick, 1858; Neering, 1989).  While 

many people contemplated the viability of the transatlantic connection, a shorter line connecting 

the US from California to the Russian Northwest to Siberia, dubbed the Russian-American 

Telegraph, was another option and was promoted by entrepreneur, Perry McDonough Collins.   

In 1864 Collins was granted an allowance by the Western Union Telegraph Company to 

proceed.  Although the project was ambitious and far-flung, it was supported since people were 

increasingly sceptical about the viability of the transatlantic line after the first cable broke so 

soon after it was installed (Ault, 1975; Hudson, 2015; Neering, 1989).  The Western Union 

Company held a monopoly across the United States for the development and operation of the 

telegraph system for over 35 years (Phillips, 2000).  The business case for the Russian-American 

line was compelling for Western Union because of the size of the market it was trying to reach.  
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The company projected that every 24 hours, the telegraph system would relay a minimum of 

1000 messages, thereby generating more than 9 million dollars annually from the line. (Neering, 

1989).   

As soon as the Western Union acquired permissions, it pursued the line’s construction by 

clearing dense brush and challenging terrain in British Columbia and clearing land in Alaska and 

Siberia.  The Western Union's assumption concerning the impossibility of transatlantic cable link 

was wrong.  Cyrus West and the Atlantic Telegraph Company connected Newfoundland to 

Ireland in 1866 (Müller, 2015; Müller & Tworek, 2015; Neering, 1989).  The transatlantic 

connection forced the Western Union’s directors to cancel the Russian-American project in early 

1867 after Western Union invested over $3,000,000 (Neering, 1989).  However, their crews were 

working in remote regions, which resulted in the Siberian crew being unaware of the cancellation 

of the project for a whole year (Neering, 1989).   

Despite its failure, it inadvertently facilitated the relationships necessary for the American 

purchase of Alaska from Russia (Hudson, 2015; Neering, 1989).  The United States purchased 

Alaska, three weeks after the Western Union contract was cancelled (Neering, 1989).  The 

Western Union maintained the line through British Columbia to the Cariboo until 1871, when the 

BC government purchased it.  Soon after, the Canadian government took over the line, and 

within ten years, it fixed and expanded the network (Hudson, 2015; Neering, 1989).   

4.3.2 The Introduction of Wire Telegraph Technology to the Yukon 

   Once the Commissioner and Northwest Mounted Police were established in Dawson 

City, the demand for swift, dependable communications linking the federal government and 

Southern businesses to the Far Northwest grew.  Both Yukon and Alaska were separated from 

their capitals by thousands of kilometres and required a series of staged systems to relay 
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messages.  For example, at the peak of the goldrush, it would take one month for a message to 

get from Dawson City to Ottawa because the message was carried by steamboat or carriage from 

Dawson City to Skagway, by steamship to Vancouver, and then sent by telegraph to Ottawa 

(Miller, 2004).  Once the telegraph system was fully connected, it would take three minutes to go 

from Dawson to Ottawa.   

In response to mounting demands to connect Dawson by telegraph, in March 1899, the 

Canadian government announced $135,750 to install a telegraph line connecting Dawson to 

Bennett City, where the line would connect to the telegraph on the White Pass and Yukon 

Railway line.  By late September, the linesmen completed the project with a line stretching 550 

miles between Bennett and Dawson (Miller, 2004).  The time required to transmit a message 

from Dawson to Ottawa was reduced from one month to one week as messages still had to be 

transported by steamship from Skagway to Vancouver and then relayed onto the telegraph 

system from there.  In addition to government communications, the telegraph was able to relay 

daily news to Dawson newspaper, the Dawson Daily News, as well as convey messages for 

private companies and citizens. 
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Figure 4.2: Telegraph Station at Forty Mile, Yukon (Shelagh Rowles photo). 

The Yukon line included four larger stations, Bennett City, Caribou Crossing (present-

day Carcross), Whitehorse, and Dawson, with eleven smaller, more rustic stations between 

Whitehorse and Dawson along the Yukon River from Whitehorse to Dawson: 

The telegraph brought news, carried messages outside, and “put people living in the 

cabins, camps, Indian villages, trading posts, and policy outposts along the Yukon River 

in touch with each other.”  …Communication was not cheap; a message from Dawson to 

Skagway cost $3.75 for the first ten words and 20 cents for each additional word, but the 
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prosperous citizens of booming Dawson “thought nothing of sending a $100 telegram.” 

(Hudson, 2015, p. 14) 

 

Figure 6 shows one of the rustic telegraph stations. 

The government approved the construction of an additional station in Atlin, British 

Columbia, approximately 100 kilometres south of Carcross, with the eventual goal of connecting 

the Yukon line to the line that terminated in Quesnel, British Columbia.  The telegraph created 

opportunities for people in communities throughout the territory to contact each other and the 

outside world easily.  Each station employed at least two people, one being a lineman, 

responsible for maintaining the line, and the other, an operator, responsible for ensuring 

messages were transmitted correctly.  Recruiting operators and linesmen was relatively 

straightforward:  

Most of the operators on the Yukon Telegraph that first winter were experienced men, 

drawn from the abundant supply of unemployed operators recently displaced by 

technological developments, such as the ticker tape and the automatic typewriter. (Miller, 

2004, p. 41) 

 

In December 1899, the Canadian government approved the construction of a link joining 

the Yukon line to Quesnel, BC (Miller, 2004).  The link required clearing trail, installing poles 

and running wire over nearly 1500 kilometres.  The government dispatched two crews to connect 

the lines, one from Atlin and the other from Quesnel.  By 1901, the link was complete, and 

people in Yukon could send or receive messages to anywhere in the world connected to the 

telegraph line within minutes (Hudson, 2015; Miller, 2004).   

4.3.3 The Introduction of Wire Telegraph Technology to Alaska 

Concerned with the lawlessness of the stampeders during the Klondike Goldrush, the 

Americans constructed six garrisons in Alaska, including Haines Mission, Eagle, near Nome, 

near Tanana, and near Valdez with the headquarters at Fort St Michael (Hudson, 2015).  In 1900, 
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33 years after the Western Union abandoned the Russian-American Telegraph project, the 

American military attached a telegraph system to the garrisons to establish a communication 

system within Alaska.  The headquarters for the project was in St Michaels at the mouth of the 

Yukon River and on Norton Sound.  Despite the availability of efficient communication within 

Alaska, there was no connection outside of Alaska to the government or commercial entities in 

the South (Hudson, 2015).   

In 1900, the Alaskan signal chief lobbied the Canadian government to link the Alaskan 

telegraph line to the rest of the Southern network through Yukon by linking the line from the 

garrison in Eagle, Alaska to Dawson City.   The Canadian government quickly approved the 

request (Hudson, 2015).  The Canadians saw this as a financial opportunity because of the traffic 

the Alaskan connection would bring to the line.  Unfortunately, the Canadian government did not 

achieve its financial targets because the Americans decided that they wanted an all-American 

telegraph system.   This was one of many examples of how sovereignty interests undermined the 

potential for collaboration in the Far Northwest and set the stage for Yukon and Alaska to have 

separate social and economic paths.  The Americans' decision to establish the all-American line 

caused the Canadian project significant cost overruns because their business plan relied on 

revenues from the Americans. The Canadians were therefore forced to economize and reduce 

their services in Yukon (Miller, 2004).   

The all-American network involved installing submarine cable from Sitka to Seattle, 

where it joined the American network.  In addition to keeping the line within the United States, 

all the equipment used to build it was American in an effort to promote “American ability and 

resourcefulness in a new field” (Hudson, 2015, p. 20).  The line, entitled, the Washington Alaska 

Military Cable and Telegraph System (WAMCATS), operated until the 1930s.  Managed by the 
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American military, the line was considered a means of protecting national interests.  However, 

the military allowed both commercial and private communication on the system.  By 1910, the 

telegraph line had reached most remote settlements in Alaska.  Similar to the pressure on 

broadband connections today, the uptake on the Alaska line was enormous.  The US introduced a 

Congressional Act allowing commercial access to the line if the Secretary of War deemed it to be 

in the public interest.   To the surprise of the government, commercial activity accounted for over 

half the activity over the lines in the first years (Hudson, 2015).   

4.3.4 The End of the Wire Telegraph 

By 1911, wireless telegraph technology resulted in the closure of the Yukon telegraph in 

1936 (Lawrence, 1965; Miller, 2004).  The telegraph linemen and operators were instrumental in 

the development of Yukon. However, when wireless technologies replaced the telegraph lines, 

the men and women who worked on the telegraph lines were forced out of work. When wireless 

systems began replacing wire telegraph lines, the Canadian government considered the telegraph 

line a financial burden, which motivated them to discontinue the service:  

The telegraph men who found themselves out of work were a mixed lot, but most were 

older, long-term employees.  Dumped into the fickle, depressed economy of the 1930s, 

their chances for employment were not good.  Some drifted away elsewhere to look for 

work; others retired. (Miller, 2004, p. 266) 

 

With no institutions to provide retraining in Yukon, the line operators had no opportunity to 

retrain when the technology became obsolete. 

Telegraph technology was everchanging and the US took advantage of the technological 

advances to connect many remote communities.  The technology was also used to strengthen 

businesses as they were able to have their own wireless sets, which enabled them to easily work 

with their southern counterparts.  The Alaska Communications system replaced WAMCATS in 

1936, which was a radio service.  The radio service remained in the control of the US military: 
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Four distinct technologies were used on the WAMCATS between 1900 and 1936: the 

[wire] telegraph; undersea cable; early wireless; and vacuum tube wireless. The arrival of 

the vacuum tube after World War I reduced the size and cost of wireless equipment. 

Although the WAMCATS cut back on the number of sites, businesses and communities 

could purchase their own wireless sets, which linked to the WAMCATS. Mines, 

canneries, and stores installed their own wireless stations so that they could connect with 

suppliers and customers and send funds by telegraph. (Hudson, 2015, p 24) 

 

The Yukon and Alaskan telegraph systems signalled a growing divergence between the 

two jurisdictions.  Since the military operated the telegraph system, the operator and linesmen 

were a part of the larger American military machine. Conversely, the Government of Canada 

employed the Yukon operators and linesmen, and these were often local people that were trained 

for the work.  When the telegraph technology became obsolete, the Yukon people simply lost 

their jobs and had to find other ways to make a living.  In both jurisdictions, the telegraph was an 

enormous step in strengthening the authorities of southern institutions to the far-flung 

communities across the Far Northwest. 

4.4 STEAMBOATS   

Steamboat technology was introduced into the Far Northwest in 1866 as a transportation 

tool to move furs and supplies along the river systems during the fur trade (B. Anderson, 1983; 

Siddall, 1959).  Indigenous people, newcomers and traders all had opportunities to benefit from 

the transport of goods by the steamboats.  During and after the goldrush, the number of boats on 

river systems in the Far Northwest significantly increased with growing demands to move people 

and supplies to the goldfields, to supply the governments, and to serve the commercial interests 

of growing businesses.   

The technology was adopted easily by people in the Northwest because steamboat 

technology was simple, and the wood needed to fuel the boats was readily accessible.  The boats 

became an important part of the social and economic fabric of people and communities situated 
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along the river systems (Yardley, 1996).   They provided some economic opportunities for 

Indigenous woodcutters or Indigenous hunters providing game, but newcomers supplied the 

majority of jobs on the steamboats (Heritage Branch, 1985; Siddall, 1959; Simeone, 2007).  

After over 75 years of operations, the completion of the Alaska Highway in 1942 quickly led to 

the demise of the riverboats leaving crews without work and First Nations people fewer 

opportunities to participate in the cash economy.   

4.4.1 Steamboat Technology 

Sternwheelers were invented in the early 1800s.  They operate by heating water in a 

boiler until it evaporates, which causes steam. The steam from the boiler flows through pipes to a 

cylinder.  The pressure from the steam pushes a piston.  The piston creates the necessary motion 

to turn the driveshaft, making the paddles turn on the boat (David, 2019).  The technology was 

reasonably straightforward which made the boats ideal transportation on the river systems in the 

Far Northwest.  Sternwheelers in Alaska and Yukon were fuelled by wood (Siddall, 1959).  

Figure 4.3 below is a refurbished steamboat that was active along the Yukon River before being 

abandoned in Dawson City.  
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 Figure 4.3: Refurbished Steamboat in Dawson City, Yukon (Shelagh Rowles photo) 

4.4.2 Entrepreneurship and the Role of Steamboats in the economy of the Far Northwest 

 

After the completion of the WPYR, sternwheelers were the main transportation link 

between Whitehorse and the goldfields (Coates & Morrison, 2005; Siddall, 1959).  Like the 

fantastic entrepreneurial ideas for moving gear across the Chilcoot Trail, riverboat companies 

sprung up to cash in on the lucrative opportunities to transport passengers to the goldfields.  For 

example, one enterprising group formed a company selling tickets to prospective passengers to 

finance the construction of a steamboat.  This company folded before completing the 

construction of the steamboat, and the prospective passengers lost their money.  Despite business 

failures, a proliferation of steamboats cruised the upper and lower Yukon River in the early 

1900s: 
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…by 1900 there were forty steamers plying and seven British steamers on the upper 

Yukon. One writer claims that a peak of fifty-eight steamers and fifty-six barges was 

reached sometime during these first few years of the twentieth century. (Siddall, 1959, P. 

74) 

 

Like the introduction of the all-American telegraph line, sovereignty issues and economic 

rivalries broke down the integrated transportation systems in the Far Northwest.  Passenger fares 

from the goldfields to Seattle were the same cost to travel through St Michaels by steamboat, as 

it was to travel the WPYR route (Siddall, 1959).  Additionally, it remained cheaper to transport 

freight through St Michaels, which kept the Alaskan route commercially viable.   

The Northern route through St Michaels remained economically viable until the 

Government of Canada repealed a law waiving tariffs for American steamboat shipments 

travelling to Dawson.  The tariffs pressured the Alaskan government to build a rail link 

connecting the Alaskan coast to Fairbanks, near the American side of the Klondike goldfields 

(Siddall, 1959).  Consequently, a rail bridge was built across the Tanana River.  The rail line 

offered a direct connection from the interior to the coast and expanded opportunities to transport 

supplies along the Tanana River as it became a major staging point for steamboats going up the 

Tanana and its tributaries.   

Competition for steamboat business was intense in both the upper and lower Yukon 

basins.  To solidify their financial position, the WPYR established a marine division, which 

became the British Yukon Navigation Company. This investment created a seamless path for 

transportation between the port of Skagway to Dawson City while squeezing out most other 

competitors. 

4.4.3 Entrepreneurship and Work on the Steamboats 

At the peak of summer, the boats travelled 24 hours a day to bring supplies into the 

settlements, and gold or silver were carried out (Lothian, 1947; Siddall, 1959).  Local people 
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were familiar with the technology and were able to use its services to establish businesses or 

secure jobs.  For instance, the British Yukon Navigation Company was an excellent local 

employer and supported the construction of its boats and marine infrastructure in Yukon.  Local 

boat construction gave Yukon people access to jobs and a reliable income which was not 

typically available to people during the goldrush (Bennett, 1978). 

Work positions available on the boats included jobs such as boat operators, woodcutters, 

kitchen and dining room crews, and deckhands.  Indigenous people regularly provided wood and 

wild game or fish for the boats.  YPYR provided its employees with groceries for the winter 

months, while in the summer, it was expected that employees could get fresh vegetables and 

meat locally: 

There used to be thousands of cords of wood rafted down the Yukon River in the 

summertime to Dawson City.  Some cords were taken all the way from Five Fingers 

Some of the fellows who had been cutting all winter had ninety cords of four foot by six -

foot wood on board.  Many Indian woodcutters used this method of earning a livelihood. 

…In those days it was legal to sell moose and caribou, and the boats would occasionally 

take on a quarter of meat bought from the Indians in the area; the transaction negotiated 

by the chief steward, to augment their fresh meat supply.  (Yardley, 1996, p. 129) 

 

In the summer months, the boats became a lifeline for those living in settlements along 

the river.  Because of the dependable services offered by the boats and the business opportunities 

presented by some of the larger trading posts and mining projects, independent traders, like 

Taylor and Drury, opened stores in a variety of locations in Yukon: 

In 1901, the company started a branch store at Hootalinqua rivers…For a time they 

carried on a brisk trade with the Indians there.  Another trading post was set up in the 

village of Carmacks, and soon Taylor and Drury went on to establish posts at the old fort 

of Selkirk, Ross River and Pelly Banks. …Over a period of some thirty years, they 

opened fifteen trading posts in the Yukon. (Yardley, 1996, p. 34) 

 

When the Alaska Highway opened, the steamboats quickly disappeared, as they were 

costly to run, and wood supplies were seriously exhausted.  The trading posts operating along the 
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river gave way to businesses situated along the highway.  Opportunities for Indigenous people to 

participate in the cash economy declined because technology replaced their packing and supply 

services by technology and southern food suppliers.  Steamboat operators and deckhands were 

out of work and, like the telegraph operators, had to find other ways of supporting their families 

and themselves. 

4.5 BIG MINES  

After the Klondike Goldrush, the mineral potential of the Far Northwest continued to 

draw prospectors into the region.  The Kennecott Mine in Alaska and the United Keno Hill Mine 

in Keno City went into operation in the early 20th century by importing new mining technologies 

to the Far Northwest.  The technologies enabled the Kennecott mine to operate in isolation of the 

people and suppliers in Alaska.  The United Keno Hill mine was slower to adopt new 

technologies due to its isolation and reliance on steamboats to transport people, supplies and 

silver from the mine site to the YPYR and the ocean liners.  Because of the small populations in 

Yukon and Alaska and lack of local familiarity with the technology, most people working in the 

mines were not from the Far Northwest, nor were there efforts to train people in the Far 

Northwest to understand or use the technologies.   

Both the Kennecott Mine and the United Keno Mine developed in response to the 

growing global demand for metals such as copper or silver because both metals were vital 

ingredients for communications projects  (Cathro, 2006; Grauman, 1978; Hawley, 2015).  In the 

late 1800s and early 1900s, metals such as copper and silver were sought-after commodities 

because of their value as electrical conductors (Grauman, 1978).  The demand was driven by 

expanding global communication networks, including the global expansion of wire telegraph 

systems, as introduced in the previous section of this chapter.   
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4.5.1 The Kennecott Mine in Alaska 

In 1900 two prospectors identified a copper vein in the Wrangell Mountains near the 

central coast of Alaska in the traditional territory of the Ahtna people, piquing the interest of a 

young mining engineer, Stephen Birch, who was in the vicinity surveying a route from Copper 

River to the Yukon. Birch was able to convince two wealthy industrialists, JP Morgan and 

Daniel Guggenheim,14 to invest in the creation of an exploration company called the Alaska 

Syndicate (Hawley, 2015).   

Guggenheim already owned several mines in Utah, Colorado, New Mexico and 

Nebraska, but Kennecott was his first venture into Alaska.  The quality of the copper deposit at 

Kennecott made investment attractive: 

In 1899, in order to diversify from lead-silver smelting, the Guggenheims formed an 

exploration company to search the world for mining opportunities, especially in copper, a 

metal they had previously downplayed. With mass electrification on the horizon, copper 

seemed the next opportunity metal. (Hawley, 2015, p.843) 

 

The newly formed Alaska Syndicate invested in the purchase of the small Bonanza Copper Mine 

at Kennecott.  Located in the Wrangell Mountains near the town of McCarthy and at the edge of 

the magnificent Kennicott glacier, Kennecott is approximately 311 miles from the Alaskan 

capital, Anchorage.  

Because of the unique geology of Alaska and the patterns of glaciation, the copper was 

incredibly pure (Bateman & McLaughlin, 1920).  The geology of the site simplified the mining 

operations in the early years, making the project more economically viable.   

The first ore taken from Kennecott proved to be almost cocite, copper's richest mineral, 

and was shipped directly from site to the smelter at Tacoma, Washington… one of the 

most unique the entire world," and "probably the highest-grade copper the world. 

(Grauman, 1978, p. 200) 

 

 
14 The Guggenheim's already owned several mines in Utah, Colorado, New Mexico, and Nebraska, but the 

Kennecott mine was their first venture into Alaska (Hawley, 2014). 
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The mine was operated by two companies, the first being the Alaska Syndicate operating 

from 1906-1915 and the other being the Kennecott Corporation, which ran the company from 

1915-1930.  After the Alaska Syndicate went public and traded on the open market, it became 

the Kennecott Corporation.  Although many of the same people sat at the board table, the 

operations of the mine were informed by efficient planning and management rather than 

decisions exclusively made by wealthy owners who did not understand the workings of the 

operation (Grauman, 1978).   

In the early 1900s, the only rail link from the interior to the coast was the WPYR from 

Skagway to Whitehorse.  Transportation between the coast and the interior relied on 

combinations of dog-teams and horses in the winter and steamboats in summer (Grauman, 1978).  

Moving industrial mining supplies proved expensive and cumbersome, presenting a significant 

business challenge for the mine owners.  The Alaska Syndicate quickly decided to build a rail 

between Kennecott and the new port of Cordova.  Like the White Pass Rail, this presented 

massive engineering challenges such as building over moving glaciers and spanning big canyons.  

By 1911, the railway was completed, and the first load of ore was transported from the mine to 

Cordova.15  In addition to building a railway and purchasing a mine, the Alaska Syndicate 

purchased a steamship to move ore to its smelter in Tacoma, Washington (Grauman, 1978; 

Hawley, 2015).   

There were five mining operations in the Kennecott district before its closure in 1930.  

When the mine went into production in 1911, mirroring industrial mines sites in the South, the 

mining company constructed townsites to accommodate workers, with tramways linking the 

various stations.   

 
15 Cordova is situated on the Alaskan coast and acted as a key port for the mine. 
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Figure 4.4: Abandoned houses at the Kennecott Mine, Alaska (Shelagh Rowles photo) 

The mine provided bunkhouses for labourers, and single-family dwellings for married workers.  

Figure 4.4 shows one of the family dwellings.  Heating systems drew excess heat from the mill 

and piped it into the housing units and the hospital.  According to Hawley, the technology used 

in Kennecott made it one of the most modern towns in Alaska (Grauman, 1978; Smith, 1917). 
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The railway facilitated the import of significant infrastructures, such as massive aerial 

trams.  Sumner Smith, a mine inspector for the State of Alaska, describes the infrastructure of the 

mine: 

The mine has been opened by a main-haulage level, with crosscuts through the ore body; 

a 100- foot level below this, three bluff levels at varying intervals above, and a glory 

hole. The latter is roughly 100 by 400 feet in extent and is connected by raises to the 

haulage level, as are the bluff levels above. During the summer the bulk of the ore mined 

is blasted from the face of the bluff into the glory hole, where it is bulldozed and drawn 

through to the haul age level. When the weather becomes too inclement to work outside 

the ore is drawn from stopes underground, which are worked on the full - breast system, 

only enough ore being drawn from the stope to give headroom for the machines. (Smith, 

1917, p. 47) 

 

The mine closed in 1938 after producing over $200,000,000 in copper with over $100,000,000 

being profit16 (Hawley, 2015). 

The installation of the rail line, the acquisition of the steamship and the deep pockets of 

the company made the mining operations completely dependent on southern suppliers, who 

supplied food and coal for their operations.  There was no opportunity for Indigenous people to 

engage with any commerce related to the mine (Cronon et al., 1992).  Although the towns of 

Kennecott and McCarthy were models of modern technology, working conditions for labourers 

were grim.  Labourers worked ten-hour days for 363 days per year, with only Christmas and July 

4th as holidays (Grauman, 1978).  These mining operations were primarily focused on profit and 

with little consideration given to the social and economic impacts on employees or on the local 

community. Having the benefit of an international labour supply, with access to communication, 

imported energy sources, and customized transport, Kennecott was one of the first large projects 

in the Northwest to operate as a wholly closed supply chain.  Despite the many new technologies 

 
16 The Kennecott Mine opened for shorter periods after this, but never had prolonged operations after 1938. 
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introduced at Kennecott, only those directly affiliated with the project were able to benefit from 

them. 

4.5.2 The United Keno Hill Mine 

As the volume of mining claims in the Dawson district increased, land became 

increasingly unavailable for mineral staking.  Competition drove prospectors into neighbouring 

regions in search of gold.  Approximately 230 kilometres southeast of Dawson, prospectors were 

searching for gold in rivers and creeks in the McQuestern and Stewart rivers and surrounding 

creeks (MacDonald, 1990).  Although gold was found, prospectors also discovered significant 

silver deposits.  A rich silver deposit was located in the Keno district, which became the United 

Keno Hill Mine.   

The Silver King claim, a rich silver deposit, was staked by prospector Harry McWhorter 

in 1913 (Aho, 2006).  Soon after staking the claim, McWhorter leased it to two other prospectors 

for the 1913-14 season: 

Like gnomes scurrying about some secret project in never-never land, the men with their 

winking carbide lamps to and fro around their  tarpaulin-shielded shack…Scarcely more 

than six hours per day could be devoted to mining, but inch by inch, one man holding and 

turning the steel, the other pounding it with a single jack, they drove into vein and rock, 

blasted the round, mucked it out and drilled again. (Aho, 2006, p. 68) 

 

Throughout the winter, miners stockpiled ore and then transported it by horse teams from Keno 

to Mayo, then by steamboat to the YPYR in Whitehorse, next to Skagway by rail, and finally to 

San Francisco by steamship.  In the early years, the most expensive leg of the journey was 

between Keno and Mayo.  The cost of operations for the first season far exceeded the returns, 

leaving the prospectors with no money to advance the project to a second year. (Aho, 2006). 

After a brutal first season, McWhorter contracted a successful placer miner, Thomas 

Aitkin, to operate the mine in the 1914-15 season.  Aitkin agreed to do this with the option to 
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purchase the mine should the returns be profitable.  He purchased the mine after the first year, 

and many suggest he made a profit of  $500,000 on the project between 1914 and 1918 (Gates, 

2016).  Although mining conditions improved with Aitkin's capital investments in the project, 

they were still primitive: 

Alex Nicol was hired to haul the groceries, mine timbers and firewood, and Pickering 

hauled the ore to Mayo with four-horse teams.  But Aitken drove himself harder and 

longer than most, even on menial tasks, and being a canny and frugal businessman, for 

every dollar he put in, he expected two back.  At first no electric or gaslights were used in 

camp because he considered the old-fashioned candle more economical.  Two candles per 

shift for the miner and one for his helper were the limit.  His two ten-hour shifts of 

workers lived in the same small bunkhouse with the attendant difficulties of conflicting 

daily routines that would never be tolerated in later times. (Aho, 2006, p. 72) 

 

That winter Aitkin purchased two boilers, steam compressors, pumps, and a hoist to 

improve the efficiency of the operation.  Aitkin also constructed an assay library and hired an 

assayer to determine the quality of the silver and other metals recovered by the operation17 (Aho, 

2006).  In July 1919, Louis Bouvette discovered the claim that became the first big operating 

mine in the Keno district, which was Number 9 Claim.  Like the Kennecott mine, the 

Guggenheim brothers offered financial backing for the project through a newly created 

subsidiary company, Keno Hill Ltd. (MacDonald, 1990).  The supplies required for a more 

extensive operation, including aerial trams with large buckets to transport ore, were transported 

to the site.  Keno Hill installed a powerhouse that consumed two cords of wood per day, which 

created microbusiness opportunities for people who delivered wood for cooking and heating 

requirements, as well as for the powerhouse.  Keno did not have the luxury of a dedicated 

railway or proximity to a port, which made its operations far more dependent on local suppliers 

(MacDonald, 1990). 

 
17 An assayer is a person who tests ores to determine their composition and worth. 
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One of the most challenging aspects of the operation was transporting the ore from Keno 

Hill to Keno and then on to Mayo.  The trip from Keno Hill to Keno was treacherous and 

laborious, making the trip only feasible in the winter with horses and bobsleighs.   

One team of horses would haul this seven-ton load over the snow from the top of Keno 

Hill four miles down the steep mountainside to Keno City.  There the ore was reloaded 

onto huge Minnesota logging sleighs, 18 tons to the load, and hauled to Mayo by three 

teams, hitched tandem, with one driver.  There were four relays on this 40-mile trip, each 

outfit making 10 miles a day and returning empty to their starting point.  The company 

used eight six-horse teams along the route, with 11 spare horses.  Eighteen men were 

employed to handle them. (Aho, 2006, p. 99) 

 

In 1922, Keno Hill Ltd. purchased a two-ton quad, which was the first truck in the 

district.  Later in the same season, they also bought a gasoline cat to haul wood for the 

powerhouse.  That winter, they purchased a second cat to haul ore: 

That winter this one cat hauled as much ore as the 96 head of horses had in the past.  

Instead of four horses on four relays per sleigh load, the cat was hooked onto as many as 

four sleighs and went directly to Mayo with no relays and no reason to stop.  It cut the 

cost of transportation from Keno to Mayo from $26.50 per ton with horses to $8.50 per 

ton. (Aho, 2006, p. 119) 

 

The mine cut its operating costs significantly by introducing the truck and cat, which also 

put horses and their handlers immediately out of work.  When the first gasoline cat arrived, the 

teamsters went to the bar to get drunk, knowing they would soon be out work (Aho, 2006).  

Keno Hill Ltd. closed in 1926, but its competitor, the Treadmill Company, administered by 

Livingstone Werneke, took over the mine.  Werneke’s operation included the construction and 

installation of a mill.  Treadwell Company was in operation for twenty years, but it had to close 

for the duration of World War II.  In 1947, it changed hands and became the United Keno Hill 

Mines, which closed permanently in 1989 (Aho, 2006; Cathro, 2006; MacDonald, 1990). 

The success of mining operations in Alaska and Yukon solidified the interest of southern 

financers and businesses in the Far Northwest.  Technologies were introduced to increase profit 
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with little consideration of their impact on the environment or people living in the Far Northwest.  

The mines sourced their labour from outside the region with many miners coming from different 

parts of the world.  Little or no effort was made to hire locally.   

The YPYR and Kennecott railway systems made the transport of ore south for smelting 

affordable.  As the mine introduced new technologies, such as cat trains and trucks, old systems 

of transport became uneconomical and obsolete leaving the few opportunities for local people to 

participate in the mining economy.  Like the goldrush, the development of Northern mines 

illustrated the presence of ingenuity, innovation, and determination in the North, but the 

innovation was not by or for the North.  It facilitated the persistent and incremental exclusion of 

Indigenous people from the cash economy.  

4.6 REFLECTIONS 

 Consistent with the colonial and expansionist mindset in the late 19th and early 20th 

centuries (Pursell, 2012; Wright, 2016), technological advances stemming from the technological 

revolution forming in the South compelled the federal government and Southern businesses to 

introduce new technologies into the Far Northwest to advance their economic interests.  The 

Canadian and US governments gave little or no consideration to the potential impact of the 

technologies on the ways of being or the economies of people in the Far Northwest.  In 

particular, the YPYR, the wire telegraph and technologies introduced to the hard rock mines 

generated significant revenues for Southern businesses.  Each of the technologies made the 

resources in the Far Northwest’s remote and vast wilderness accessible.   

           Before the Klondike Goldrush, people in the Far Northwest innovated to use technologies 

to enhance their local economies and livelihoods (Coates & Morrison, 2005; J. Cruikshank, 

1991; Dobrowolsky & Tr’ondek Hw’echin, 2014; Farafed & LeBlanc, 1999; Hare, Greer, 
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Gotthardt, Farnell, & Boyer, 2004; Mishler & Simeone, 2004).  The introduction of the colonial 

and expansionist policies of the federal government offered few opportunities for Northerners to 

use the technologies to serve Northern purposes.  The volume of people arriving in the region 

eliminated the need for local labour to operate many of the new technologies.  Apart from the 

steamboats, the intention of introducing new technologies to the Far Northwest was never to 

serve Northern interests.  Despite this, people in the Far Northwest did take advantage of the 

communications network along the Yukon river to connect settlements along the river.  

Steamboats were used by Northerners to take advantage of commercial and employment 

opportunities.  However, as the mines used more technologies and their supply systems became 

more reliant on Southern providers, there were fewer mechanisms for local people to benefit 

economically from the mines.   

Policies guiding the development of the Far Northwest in the early 20th century reflected 

Southern expansionism driven by economics in the US and the colonial objectives of the 

Canadian government.  The Americans recognized the potential of the resources in the region 

early and invested significant human and financial resources to use new technologies to reap 

maximum benefits. The role of the American military in operating the communications systems 

in Alaska ensured that the American government's priorities would be paramount to the system’s 

operations.  The Canadian government did not invest heavily in the region, but it used new 

technologies to establish authority over the land and people in the Yukon.  
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CHAPTER 5: APPROVALS FOR MINING DEVELOPMENT, 

INNOVATION AND THE INTRODUCTION OF YESAA 
 

5.1 INTRODUCTION 
 

Yukon’s colonial history and the aftermath of Yukon First Nations' far-reaching land 

claim and self-government agreements present a unique backdrop to examine Yukon’s mining 

sector's capacity to adopt and adapt new technologies.  Relationships among mining companies 

and Yukon First Nations and the territorial and federal governments are intertwined by the nature 

of where mining occurs and its impact on Yukon's people and environment.   This study divides 

the examination of Yukon’s mining sector into two chapters to include the mining industry’s 

historical and contemporary use of technologies and successes in innovation.   

Chapter Five examines Yukon’s Type II mines' history and the contents of results from 

and response to innovative and new public policy for approving mining projects. Chapter Six 

investigates how Yukon’s mining sector uses new technologies, innovates, and builds the 

capacity to use new technologies and innovate.  Together they support the study’s assertion that 

the federal government supported the introduction of new technologies in Yukon’s mining sector 

for large-scale mining to support Southern economic interests at the expense of Yukon’s people 

and environment.  Secondly, the chapters demonstrate how the co-created Northern specific 

legislation, the Yukon Environmental and Socio-Economic Assessment Act (the YESAA), 

introduced for approving mining projects was a positive influence and helped Yukon people 

determine if and how new technologies could be used in developing and producing mines.  

Chapter Six also shows how the legislation helped foster Northern innovation in Yukon’s 

exploration sector. 

Chapter Four concludes that disruptive technologies marginalized Indigenous people in 

the Far Northwest from the cash economy while displacing many newcomers from jobs as the 
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introduction of new technologies advanced. It also demonstrates that, like other colonial 

jurisdictions (Wagner, 2016), technology created the opportunity for the federal government to 

exercise formal domination over the land and people in the Far Northwest.  The formal 

domination of Yukon’s government, First Nations citizens, and businesses by the federal 

government began to erode in the late 1980s with the introduction of the Legislative Assembly. 

However, it took longer to limit the influence of Southern governments and businesses in 

Yukon’s mining sector.   

This chapter establishes that from the 1940s to the 1990s, the federal government used its 

formal domination of Yukon to serve its economic interests through the development of new 

mines and applying new technologies to conduct large-scale mining.  The new mines used 

technologies that resulted in sizable damage to the environment and Yukon First Nations’ 

traditional economies.  Restoration and remediation requirements from large-scale mining 

demanded expertise and experience beyond what was available.   

Although the federal government had the authority to approve or deny mining 

development projects, the Yukon government had a role in the approval process.  The 

subsections in this chapter examining Yukon’s abandoned mines, such as the Faro Mine, reveal 

how the Yukon Legislative Assembly used mining approval processes to serve its immediate 

financial interests.  For example, the Yukon Water Board set water licenses and bonds below the 

recommendations of independent environmental evaluators to keep the mines in production.  The 

lack of local participation in mining approval processes denied Yukon people a platform to 

question the types of technologies introduced in the territory and whether operators knew how to 

use the technologies or to address the potential impacts of the technologies on the land and 

people.  The characteristics of colonialism are hard to shed (Pursell, 2012; Wagner, 2016), but 
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the collaborative approach used for negotiating the Yukon First Nation land claims and self-

government agreements helped dismantle the colonial influences of the federal and territorial 

governments on mining approval processes.   

The chapter contends that the Yukon Environmental and Socio-economic Assessment 

Act (YESAA) played an essential role in establishing inclusive processes for determining what 

technologies would be used in developing, producing and closing mines and if and how resource 

development project would proceed.  The legislation incorporated a participatory framework to 

include interests and aspirations of Yukon people, protection of Yukon First Nations’ traditional 

economies and ways of being, and measures to protect the environment in the approval 

processes.  The mining approval processes introduced in the Umbrella Final Agreement and the 

Yukon Act, the YESAA, was passed by the federal government in 2003, but the remaining 1924 

Quartz Mining Act remained.  Until the Quartz Mining Act is revised or eliminated, the 

requirements outlined in the act must be followed.   

The chapter reveals the cumbersome and time-consuming duplication in requirements of 

the YESAA and the Quartz Mining Act for mining companies seeking approvals.  It also 

identifies the disconnect between free staking, which is included in the Quartz Mining Act, and 

the consultative requirements of the YESAA.  Chapter Five exposes the difficulty federal, 

territorial, and industry actors had in relinquishing their direct influence in approving mining 

projects once the YESAA was in effect. It establishes the importance of good legislation in an 

age where the resource sector can access technologies that possess the capacity to incur 

irrevocable damage in a short period and challenge the industry to innovate to use technology to 

uphold and exceed the standards established in the legislation. 
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5.2 INFLUENCE OF THE FEDERAL GOVERNMENT AND SOUTHERN 

BUSINESSES IN YUKON’S MINING INDUSTRY: 1950-2003 
 

This section introduces the role of the federal government and mining companies in 

developing Yukon’s mining industry in the latter half of the 20th century to establish how the 

mining industry operated in Yukon before the introduction of the YESAA.  This is important to 

the study because it provides examples of how the federal government invested in Northern 

infrastructure to serve its own interests.  For instance, the federal government allowed the use of 

large-scale mining technologies introduced by Southern businesses to fuel Southern 

expansionism and domination of Canada’s North with little consideration of their impact on 

Yukon’s land and people.  Through an examination of the development, operation, and 

subsequent closure of the Type II mines (explained below), this section shows how federal and 

territorial governments approved mining projects despite the lack of capacity in the mining 

companies to manage the effects of large-scale mining or to effectively use technologies to 

mitigate the contamination stemming from the contaminated waste rock and acid drainage from 

the mine tailings.  The governments were poorly prepared for the social and economic impact of 

mining technologies and their aftermath.   

The proliferation of post war mines was a part of the Government of Canada’s large 

investment in infrastructure and resource development in Canada’s provincial North as well as 

its three Northern territories (Zaslow, 2016).  The development of infrastructure and mining in 

the North helped support the growing needs of the middle class in Southern Canada (Keeling & 

Sandlows, 2009).  The federal government invested in Yukon’s mining industry while ignoring 

the corollary needs of Northern people.  After WWII, the federal government invested in road 

construction connecting the Alaska Highway to the mines and mining communities.  The 
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construction of the Campbell Highway,18 the North Klondike Highway19, and the Silver Trail.20 

made transporting concentrate from the mine sites to the Port of Skagway particularly efficient 

(Zaslow, 2016).  Figure 5.1 below shows Yukon’s current network of roads. 

 
 
Figure 5.1: Highways in Yukon (Highways and Public Works, 2020). 

Investments by the federal government not only helped improve road infrastructure and 

access to energy, they also supported the construction of mining towns that mirrored Southern 

suburban communities (Keeling & Sandlos, 2009; Zaslow, 2016).  The community of Elsa in the 

United Keno Hill district, Clinton Creek, and the town of Faro are Yukon-specific examples of 

 
18 The Campbell Highway connects Carmacks to Faro and Ross River.  Carmacks is situated on the North 

Klondike Highway approximately 180 kilometres from Whitehorse. 
19 The North Klondike Highway connects Whitehorse to Dawson City. 
20 The Silver Highway connects Stewart Crossing, approximately 350 kms from Whitehorse on the North 

Klondike Highway to Mayo, Elsa and Keno City. 
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mining communities that were established from the federal investments. The establishment of 

communities helped attract White newcomers to work in the mines as well as investment from 

Southern investment companies (Zaslow, 2016).   

According to environmental historians Arn Keeling and John Sandlos (2009), industrial 

development in the North became physical examples of Southern Canadian “institutions, 

technologies, and ideologies” (p. 124) that largely ignored the interests of Northern Indigenous 

people.  They also argue that the investments in mines were a tool to assert influence and control 

in Canada’s Northern regions.   

…industrial mining was one of the primary means (along with hydrocarbon 

development) by which the Canadian government attempted to advance a modernization 

agenda in the North, in effect colonizing the region through the subsidized provision of 

infrastructure and capital…to support the development of private sector and strategic 

military mega-projects.  In the Canadian national imagination, the North was…both an 

unpopulated wilderness and a theatre of colonial development and expansion fueled by 

resource extraction (Keeling & Sandlos, 2009) 

 

Many mines developed in Canada’s three territories were abandoned leaving real or 

potential environmental damage.  In Yukon, some abandoned and/ or closed mines are identified 

as Type II mines.  A Type II mine is a mine that is no longer operating, but in its current state, 

presents a threat to the environment (AANDC, 2013).  United Keno Hill, Clinton Creek, Mount 

Nansen, Faro, and Ketza River mines are all considered Type II abandoned mines.  Each Type II 

mine is described in the subsections below.  An abandoned mine is defined as a mining property 

whose owner abandons the responsibility of care, maintenance, restoration, and closure 

(AANDC, 2013).  The Sa Dene Hes Mine and Brewery Creek Mines are Type II mines, but they 

were not abandoned, and the companies have consistently provided the required care and 

maintenance to mitigate environmental risks (AANDC, 2013; Energy Mines and Resources, 

2019a).  
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The study shows that mining practices from the 1940s-1990s generated enormous 

amounts of contaminated mine tailings and waste-rock.  The availability of large earth moving 

equipment enabled this to happen at an unprecedented scale.  The subsections describing the 

Faro Mine and Mount Nansen below illustrate the scale of the operations and the magnitude of 

the contamination.  They also show that mines were allowed to remain open despite significant 

environmental spills resulting from carelessness or disregard for environmental protocols.  

Keeling & Sandlos (2013) argue that the mining industry did not have the science or technology 

to properly treat the contaminated of waste rock after it was milled.  Further, they suggest that 

attempts to restore contaminated mining sites today may still introduce additional negative 

consequences to the environment and human health.  

…what is often forgotten in discussions of abandoned mines is that remediation 

and restoration programs themselves may pose new environmental risks and impacts.  

The treatment and management of zombie mines can be a tricky business, with some 

substances being very difficult, expensive, or impossible to treat at the site. (p. 2)  

 

 The following subsections also demonstrate the lack of oversight from the federal 

government over the development and production of mines in Yukon preceding the introduction 

of the YESAA.  The lack of oversight created opportunities for deception in reporting 

environmental liabilities by mining companies, including the various owners of the Faro Mine 

and BYG resources.   The government was not prepared for the social and environmental 

implications from large-scale mining in the territory.   

5.2.1 United Keno Hill Silver Mine 

Situated on the traditional territory of the First Nation of the Na-Cho Nyäk Dun (NND) in 

the central Yukon, United Keno Hill Mines (UKHM) operated almost continuously from 1926 

until 1989 with a short period of closure from 1941-47 because of the second world war (Aho, 

2006; Cathro, 2006).  Chapter 4 identifies that UKHM was the first big mine to operate in 
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Yukon.  Given the mine’s long life, mining in the Keno Hill district ranged from tunnels dug by 

hand into mountain walls to sophisticated extraction systems used in the 1980s (Aho, 2006).   

 

Figure5.2: Old Mining Claim in Keno Hill District (Shelagh Rowles photo). 

Figure 5.2 shows one of many old mining claims scattered around the Keno Hill district.  

Although it was predominantly an underground operation, in the late 1970s, three pits were 

excavated to use the lower-grade and lower cost ore to help finance the underground operations 

(Cathro, 2006).   

A significant silver-lead deposit was discovered in the district in 1940’s leading to the 

construction of the Elsa Mine and the Town of Elsa (Zaslow, 2016).  Elsa became the 

administrative centre for United Keno Hill mines and supported a population of approximately 

700 people (Explore North, 2018).The mine was a cornerstone of Yukon’s economy for decades.  

In 1962 the federal power agency completed the construction and commissioning of a power 
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plant for the mine (Cathro, 2006).  This significantly reduced the diesel, coal and wood 

consumption at the mine.  Despite the government investments to make the mine operations 

more economical, the mine was susceptible to the economic volatility of the 1970s and 80s: 

The mine generated more revenue than the Klondike gold fields ever did and was a pillar 

of the Yukon economy for decades.  At its peak, the operation had about 600 employees, 

of which 60% worked underground. (Cathro, 2006, p. 176) 

 

 UKHM attracted workers from across Canada and Europe for work (Cathro, 2006).  Mining 

activity in the Keno district significantly disrupted the traditional economy of Northern Tutchone 

people, especially the First Nation of Na-Cho Nyäk Dun (NND), throughout its development and 

subsequent operations.  Lands where people traditionally picked berries, hunted and trapped 

became unusable because of water contamination from decades of unregulated mining activity 

(AANDC, 2013).  

 After its closure in 1989, the mine was officially abandoned in 2001 and eventually put 

into receivership (AANDC, 2013).  The site was abandoned with extensive environmental 

damage from spills, tailings and leftover waste rock.  In 2004 the Yukon Supreme Court 

approved the sale of the United Keno Hill mineral rights to a Vancouver company, Alexco 

Resource Corporation (Yukon Supreme Court YKSC 70, 2004) and the company took over the 

care and maintenance of the site in 2005 (ALEXCO, 2013).  The sale was unique as it gave the 

company the contract to provide operations, maintenance services and restoration to mining sites 

within the Keno district while also giving the company all UKHM mineral rights and assets: 

Under the terms of the Subsidiary Agreement, the Corporation is indemnified by the 

Government of Canada for all liabilities, including environmental liabilities, arising 

directly or indirectly as a result of the pre-existing condition of the Keno Hill mineral 

rights and other assets acquired from UKHM. The Subsidiary Agreement provides that 

ERDC21 may bring any mine into production on the UKHM Mineral Rights (as 

hereinafter defined) by designating a production unit from the mineral rights relevant to 

 
21 Elsa Remediation and Development Company Ltd. is a subsidiary company operated under Yukon laws 

and is wholly owned by Alexco Resources. 
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that purpose and then assuming responsibility for all costs of the production unit’s water 

related care and maintenance and water related components of closure reclamation. 

(Alexco, 2013, p.10) 

 

The indemnification of liabilities was pivotal to the agreement because there were serious 

environmental liabilities left over from the United Keno Hill Mine.  The restoration of the site is 

a massive job in light of a century worth of mining technologies and approaches, many of which 

had limited environmental oversight.  

In September 2018, Alexco Resources submitted a proposal to Canada for $110 million 

to restore the UNKH properties.  The proposal underwent a review by the Yukon Environmental 

Socio-economic Assessment Board (YESAB), and in July 2020 was approved by the board with 

terms and conditions (YESAB, 2020).  The proposal includes restoration over and above $52 

million already spent on care and maintenance at the site since 200122: 

The Project will aim to transition the abandoned mine site under current Care and 

Maintenance to a reclaimed mine site with minimal Post Reclamation Care and 

Maintenance while reducing the long-term environmental, health, and safety risks 

associated with the site. The Active Reclamation phase will take approximately five 

years, followed by a 10-year Transition phase leading to the Post Reclamation phase. 

(ERDC, 2018) 

 

The total cost for restoring the UKHM, including care and maintenance required after the 

company abandoned the mine, is estimated to be $161 million (Tobin, 2019a).  Despite the 

significant investment for restoration, the Canadian government projects that United Keno Hill 

Mine will be cheaper to restore than the Faro mine and on par with the BYG mine, which only 

was in operation for three years (Tobin, 2019a). 

When the care and maintenance contract was awarded to Alexco Resources by Canada in 

2005, NND had been self-governing for eleven years.  To foster engagement with the First 

 
22 Before Alexco assumed the care and maintenance of the site, the Yukon government provided care and 

maintenance services and was reimbursed by Ottawa (Whitehorse Star, April 7, 2004).  
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Nation and to determine the social and economic benefits as required by the YESAA, the NND 

government and Alexco Resources reached a Comprehensive Cooperation and Benefits 

Agreement (CCBA).  The agreement outlines how the NND government and Alexco Resources 

will collaborate on the restoration activity and for Alexco's mining interests in the region: 

Our Agreement provides a modern, reasonable and fair platform upon which to maximize 

mutual benefits from our relationship. Importantly, the CCBA both acknowledges the 

FNNND23 aboriginal rights and title and recognizes the legitimacy of our mining leases 

and grants and other property rights at Keno Hill. Equally important, the CCBA also 

provides significant social and financial components, regular business liaison meetings, a 

full-time FNNND Liaison Officer, scholarships, legacy fund contributions, funding to 

hire consultants so they can participate in environmental permitting reviews, and more. 

(ALEXCO, 2019) 

 

The completion of the CCBA was the first time that the NND government had any 

agreement or negotiated benefits from the activities from United Keno Hill mine.  In February 

2019, Alexco Resources’ restoration plan for the Keno district was open for public review and 

was granted approval with some modifications to its application in July 2020: 

The proposal estimates it will cost in the neighbourhood of $111 million, of which $76.7 

will be spent in the first five years plugging adits or blocking portals, backfilling shafts, 

moving tailings and dealing with waste rock storage areas. The remaining $34.8 is to be 

spent in year six through year 30, maintain a small staff to conduct ongoing monitoring to 

ensure the reclamation is working and remains in compliance. (Tobin, 2019a) 

 

Reclamation work is done in consultation with the NND government and takes into account their 

environmental concerns as well as guarantees of work and business opportunities (ERDC, 2018; 

Lewis & Brockelhurst, 2009). 

 Alexco Resources reopened the Bellkeno mine24 in the Keno district and went into 

production using a year-round two-week fly-in fly-out shift from 2011-2013 (Hiyate, 2019).  It 

closed its operations after a dip in commodity prices and high operating costs. At the November 

 
23 This is an acronym for First Nation Na-Cho Nyäk Dun . 
24 Bellkeno is one of many sites in the United Keno Hill holdings 
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2019 Yukon Geoscience forum, Alexco Resources confirmed that the company would soon 

determine if the mine will go into production in 2020 (Tobin, 2019a).  Alexco Resources must 

seek permitting for restoration activity as well as all new mining developments. 

5.2.2 Clinton Creek Asbestos Mine 

Clinton Creek Mine was an asbestos mine situated on the traditional territory of the 

Tr’ondëk Hwechin (TH) near Yukon’s border with Alaska at the confluence of the Forty Mile 

River and the Yukon River. During the life of the mine, 1964-1978, three open pits operated to 

extract asbestos.  In its peak years, the mine supported a community with a population of 500 

people (INAC, 2008).  The mine was operated by the Cassiar Asbestos Company, which also 

owned and operated the Cassiar Mine in Northern British Columbia.  Eventually, the mine closed 

due to a dip in commodity prices, as well as a growing public recognition of the adverse effects 

of asbestos on human health (Bradbury & Sendbuehler, 1988).  Soon after closure, the mine 

assets and the townsite were auctioned off, and the mine abandoned.  The site is now off-limits 

to any staking and unauthorized access to the site is prohibited (Energy Mines and Resources, 

2013). 

Over its fourteen-year life, the mine produced 940,000 tonnes of asbestos, sixty million 

tonnes of waste rock, and 10 million tonnes of tailings.  The waste rock and tailings pose a 

significant environmental risk: 

Over 60 million tonnes of waste rock from the open pits were deposited over the south 

slope of the Clinton Creek valley at what is referred to as the Clinton Creek waste rock 

dump (Drawings 1 and 2). Over the same period of time, about 10 to 12 million tonnes of 

asbestos tailings from the milling operation were deposited over the west slope of the 

Wolverine Creek valley (Wolverine Creek tailings piles). Since closure of the asbestos 

mine, concerns have been raised with respect to the physical condition of the site, in 

particular downstream hazards associated with channel blockages resulting from 

landslides of the Clinton Creek waste rock dump and Wolverine Creek tailings piles. 

(AECOM, 2011, p.1) 
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By 2004, the government was able to stabilize the site, although a more permanent 

solution is still required (INAC, 2008).  Due to dangers present at the Clinton Creek site, public 

access is denied (Energy Mines and Resources, 2013).   The Canadian government anticipates 

that care and maintenance costs, coupled with the short-term remediation work, have so far 

totalled between $2-3 million.  Projections for the full restoration are not yet complete (Energy 

Mines and Resources, 2013). 

5.2.3 The Faro Mine 

In the 30-year period that the Faro mine was in operation, it became one of Canada’s 

worst environmental liabilities (Yukon Supreme Court YKSC 2, 2017).  Figure 5.3 shows the 

enormous scale of the Faro Mine. 

 

5.3: Faro Mine (Yukon Conservation Society, 2016) 
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The lead-zinc deposit, which eventually became the Faro Mine, was first discovered by 

Ross River Dene Council citizen Jack Sterriah when he was on a hunting trip in the 1940s and is 

situated in Kaska traditional territory (Town of Faro, 2019).  In the 1940s and 50s, many Yukon 

First Nations people prospected as a means of supplementing their livelihoods (Weinstein, 1996).  

In 1953, following up on rumours about a rusty creek bank, Al Kulan, along with a team of 

Kaska prospectors, staked the claim, which subsequently became the site of the Faro Mine 

(Town of Faro, 2019).   

In the early 1960s, Kulan and Aaro Aho25 cooperated to create Anvil Dynasty 

Exploration Company to advance the project and attract investment (Town of Faro, 2019).  In 

1964, a large lead-zinc outcrop was discovered, which triggered the biggest staking rush in 

Yukon since the goldrush.  Although the mine started as a local operation, that same year, Anvil 

Dynasty merged with Cyprus Mining in California to become Cyprus Anvil Range in 1965.  The 

Faro mine went into production in 1969 after attracting over $100 million in investments  

(Taggart & Taylor, 1999). 

The federal government invested over $28 million for a road connecting Carmacks to 

Faro and to connect the Faro mine and community to Yukon’s electrical grid (Coates & 

Morrison, 2005).  With support from the federal government, Cyprus Anvil Range quickly 

established the village of Faro with a suburban-like layout and recreational facilities to 

accommodate the Southern miners and their families.  Similar to UKHM, the workers in Faro 

predominantly came from outside the territory (Grenon, 1997).   

In the 1970s, the Faro mine was the largest open-pit lead-zinc mine in the world, as well 

as being Canada's leading lead producer.  The site required big equipment and many technical 

 
25 Aaro Aho worked for many years in the Keno Hill district before working with Kulan on the Anvil 

Range Project (Aho, 2006) 
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engineers to meet production targets.  Few mines in Canada had ever operated on the same scale 

as Faro did in the 1970s and 1980s.  New technologies made production targets easier, but few 

mechanisms were in place to address the environmental stresses they imposed.  At its peak, the 

town of Faro had a population of approximately 2000 people, and the mine was generating over 

30% of Yukon's economy (Taggart & Taylor, 1999; Town of Faro, 2019).   

Problems emerged early in the life of the mine.  In 1975, two dykes failed, resulting in 54 

million gallons of contaminated tailings water escaping into Rose Creek.  A second incident 

occurred over several months when toxic levels of cyanide were released into Rose Creek.  The 

Department of Fisheries and Oceans considered this spill to be toxic to fish in the Pelly River, on 

the traditional territory of the Selkirk First Nation (EMCBC, 1998).   

Cyprus Anvil Range received a paltry $5,000 fine for its first breach of the Territorial 

Waters Act and Fisheries Act, but a $49,000 fine for the second one (Searle, 1977).  David 

Searle, an environmental lawyer, confirms that the judges presiding over Anvil Range's second 

breach of the Fisheries Act and the Territorial Waters Act called the company negligent to 

environmental concerns: 

I find the conduct borders on wilful blindness. The company knew the risks. It had 

previously been convicted of discharging effluent into these waters as late as November 

5, 1975. In that case, too, the safety of the dam itself was brought into question. To say 

that the company for the first time is reacting to an environmental emergency would, of 

course, not be true. It was anxious to start up operations and did so negligently. It 

continued to operate the mill at all costs up to and until February 24 when ordered to shut 

down or face an injunction. The majority of expense incurred by the company was after it 

became apparent that the safety of the dam was in question, that the effluent would have 

to be discharged and the problem now had assumed major proportions. Had some 

expenditures been incurred by the company, however slight, prior to that date, then it 

would have been evidence of the company's good intentions. I find the total conduct of 

the company in that crucial period given its previous experience to fall within the "worst 

case" category. I think the words of the court in Regina v. Kenaston Drilling (Arctic) Ltd. 

(1973) 12 C.C.C. (2d) 383, are appropriate in this case. The magnitude and the personal 

nature of present-day industrial mining in similar operations makes it doubly important 
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that the penalty not be so small as to invite breaches as to make it worthwhile to gamble 

on it not being detected. (Searle, 1977, p. 412) 

 

A third breach occurred in 1979, spilling 2.4 gallons of toxic effluent into Rose Creek.  

The court's ruling highlighted the vulnerability of Yukon's lands and waters to contamination 

from the company's calculated discard towards environmental requirements.  The lack of 

environmental and socio-economic review for the project exhibited ignorance and discard for the 

impacts of the mine on the Kaska and Selkirk First Nations people (Weinstein, 1996). 

In 1982 commodity prices fell, prompting the closure of the mine, which in turn led 

Faro's population to contract by 97 residents (Town of Faro, 2019).  Cyprus Anvil Range was a 

subsidiary company of Hudson Bay Oil and Gas Ltd, while Hudson Bay Oil and Gas was wholly 

owned by Dome Petroleum.  Dome Petroleum contracted Price Waterhouse26, a multi-national 

professional services agency, to provide care and maintenance to the mine.  In 1985 Clifford 

Frame, owner of Curragh Resources, assumed a portion of debts of Dome Petroleum27, 

established a profit-sharing agreement with Dome, and assumed all the assets of Cyprus Anvil 

Range for $1 in 1985 (McKay, 1997).  Frame planned to develop the Grum and Vangorde 

Plateau deposits, discovered in the early 1970s, which were situated about 10 kilometres from 

the original Anvil deposit because the Anvil deposit was depleted (Weinstein, 1996).   

Curragh reopened the mine in 1986.  Both the federal and territorial governments made 

significant financial and environmental concessions with Curragh Resources’ Chairman, Clifford 

Frame, to restart the mine.  The concessions likely accelerated and deepened the environmental 

devastation at the site: 

With that, Frame sought concessions from governments. In the past, Cyprus Anvil sent its 

ore by truck to Whitehorse and then transferred it to the historic White Pass and Yukon 

 
Price Waterhouse changed their name to Price Waterhouse Cooper in 2010 (PriceWaterhouseCooper, 

2014) 
27 Dome Petroleum was a parent company of Cyprus Anvil Range. 
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Railway for the final 200 km to the Alaskan port of Skagway. Now the ore will go by 

truck to the port — at an estimated annual saving of $6 million to $8 million —because 

the Alaska, Yukon and federal governments have agreed to keep the South Klondike 

Highway open throughout the winter. Clifford Frame also asked the Yukon Territorial 

Water Board to waive provisions that would have forced him to construct a $50-million 

dam to submerge the tailings and keep them from contact with air. The board has agreed 

to do so. The 52-year-old executive also plans to sidestep the United Steelworkers of 

America, the union that represented Cyprus Anvil miners, by hiring a subcontractor to 

provide labourers for the mine during the first year of operation. Federal government 

insiders told Maclean's last week that Ottawa wanted to avoid direct grants or loans but 

would probably agree to cut the rates for power supplied to the mine by the Crown 

corporation, Northern Canada Power Commission. Ottawa would also guarantee any 

loans to the mine by the Yukon NDP government. Frame said only, "We got what we 

required. (Janigan, 1985, p. 56) 

 

Frame additionally secured a $3 million incentive grant from the Yukon government and 

he sold the housing and electrical generator to the government for an additional $12 million as a 

part of the start-up incentives (McKay, 1997).  The government also waived environmental 

requirements to contain dust from the ground waste, which had been required by DIAND 

officials for the site to re-open (McKay, 1997). 

  The responsibility for assessing the amount of money companies are required to set aside 

as financial reclamation securities to conduct reclamation work was the role of the federal 

government’s Department of Indian Affairs and Northern Development (DIAND).  DIAND 

brought independent evaluators to assess environmental requirements, but the Yukon Water 

Board consistently set licenses and bond requirements below what was advised (CCSG 

Associates, 2001).  Frame argued that the $50 million dollar security requirements recommended 

by the federal government and its environmental scientists were high and threatened to abandon 

the project should the security requirements be enforced because the requirements would 

consume all the money raised for production (McKay, 1997; Weinstein, 1996).  The government 

capitulated to Frame’s request and the mine proceeded under its existing water license with a 

plan to develop a new mine closure plan. 
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Under its new ownership, the Faro did well economically until 1990 when commodity 

prices started to fall.  But safety started to emerge as a concern at the mine as Curragh 

demonstrated a cavalier attitude towards the health and safety of its workers.  After complaining 

of unsafe work conditions, 400 United Steel Workers walked off the job and went on strike (The 

Northern Miner, 1991). The accusations of the workers caused the territorial government to hire 

an independent safety inspector.  The inspector identified several safety concerns, including a 

crumbling wall in the Faro mine pit, persistent fires caused by dust, lack of brake testing on ore 

trucks, lack of proper training to operate the heavy equipment, and an installed but non-

functional ventilation system (McKay, 1997). 

The strike, coupled with falling commodity prices, caused Curragh's shares to drop, 

leaving the company short of capital to pay for securities required to stay in operation (The 

Northern Miner, 1991).  One year after the steelworkers raised safety concerns at the Faro mine, 

a mine mechanic was crushed to death at the site.  Curragh was later found guilty of operating a 

front-end loader without a functional parking brake and not having oxygen available in their first 

aid kits (McKay, 1997; The Northern Miner, 1991).  The company started to unravel soon after 

that.   

Frame experienced increased financial pressures from loans and lost production after the 

strike.  To increase its cashflow, Curragh purchased Westray mine in Nova Scotia:   

The company intends to repay a $12-million loan from the Nova Scotia government and 

pump more money into its lead-zinc mine at Faro, Y.T., by offering the $55 million 

worth of debentures which are secured by the Westray project. (The Northern Miner, 

1991)  

 

The purchase of Westray led to the eventual demise of Curragh.  

 

Recognizing Curragh's financial difficulties, the federal government began preparing a 

$40 million-dollar loan to Curragh (The Northern Miner, 1991).  Before the loan was confirmed, 
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however; an explosion happened at the Westray mine in Nova Scotia.  On May 9, 1992, an 

explosion caused by a methane gas leak mixed with coal dust deep inside the Westray Mine 

killed 26 men (McKay, 1997). The disaster further exposed Curragh’s appalling occupational 

health and safety practices.  It also financially ruined the company by consuming the company’s 

cash reserves.  Without a solid capital base, lenders were unwilling to invest in the company. By 

April 1993, the company had ceased production.  Interestingly, the Yukon government, eager to 

keep people employed and the territorial economy moving, offered the company a $5 million-

dollar bridging loan, with the potential of an extra $34 million if Curragh could raise capital (The 

Northern Miner, 1993a).  After failing to appear before a Securities Commission hearing on 

December 22, 1993, the commission gave Curragh a cease trading order and all its mines, 

including Faro, were put into receivership (The Northern Miner, 1994a). 

When Curragh first purchased the mine, the federal government required Curragh to 

engage with the Ross River Dena Council and the Kaska Nation about the environmental and 

social impacts of the Faro mine before Curragh was permitted to go into production.  The RRDC 

and Selkirk First Nation sent representatives to the Water Board hearing for permitting the Grum 

and Vangorde deposits to express their concerns, especially in light of the three tailings breaches 

in the 1970s.  Also, the haul road between the Grum and Anvil deposits was considered an 

important wildlife corridor and hunting area by RRDC (Weinstein, 1996).  Although 

environmental impacts were concerning for RRDC and the Kaska Nation, each party was 

interested in developing a relationship with Curragh  (Weinstein, 1996).  When Cyprus Anvil 

Range received its permit from Ottawa to develop the property, it came with the requirement to 

maintain a 25% Aboriginal workforce, but this demand was never fulfilled (Hueston, 1995).   
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By 1990, the conflicting priorities of RRDC and Curragh were clear.  Curragh 

acknowledged the need to engage First Nations, but it did little to hire and support First Nations 

workers and its disregard for the environment were juxtaposed to the needs of RRDC: 

Ross River experienced the social and environmental impacts of mining development and 

little, if any, of the benefits. The Ross River Dena Council and the Kaska Nation were 

interested in establishing a working relationship with mining companies to change this 

experience... The Ross River Dena Council carries two economic concerns: jobs/ 

business opportunities and environmental quality/productivity. Potential business partners 

like Curragh do not bear the same constraints. They have to comply with legal 

restrictions on their environmental activities, but their objective is to provide benefits to 

their owners and investors. And they use all of the legal and lobbying means available to 

them for those goals, as indicated above. (Weinstein, 1996, p. 84) 

 

Although an agreement with Curragh did not succeed, the RRDC did manage to reach an 

agreement with the subsequent owners of the Faro Mine, Anvil Range. Reaching an agreement 

was a requirement for the company to obtain a Federal permit to operate. (Hueston, 1995; 

Weinstein, 1996). 

Like Curragh, the federal government required Anvil Range to negotiate an agreement 

with RRDC that included workforce quotas as well as economic participation incentives and 

guarantees.  The agreement offered more specific incentives for Ross River people, such as 

scholarships, apprenticeships and training, but Anvil Range did not follow through with the 

promises outlined in the agreement. (Dryer & Myers, 2004) Although Anvil Range engaged 

more with the RRDC than its predecessors, efforts to hire and retain RRDC employees was poor 

and often resulted in RRDC citizens either quitting or being fired from the mine: 

Rather than blanket replacement of one way of life and tradition with another, people 

attempted to find what would fit with the aspects of Indian life that were valued. Jobs at 

the mine were tried and quickly abandoned by most people as unattractive for many 

reasons, including the scheduling, discrimination, working conditions, etc. Other types of 

employment, particularly seasonal and part-time work, remained in demand. (Weinstein, 

1996) 
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In his judgement concerning the sale of the BYG Mine, another Type II abandoned mine, 

Supreme Court Judge Ron Veale expresses his frustration with mining companies discarding 

their legal and financial responsibilities to the public: 

The 6,200-acre (2,500-hectare) Faro lead-zinc mine – also abandoned in the 1990s by 

bankrupt owners – ‘is considered to be one of Canada’s largest environmental disasters,’ 

he wrote. The deteriorating site, on the territory of the Ross River Dena First Nations, 

contains 70 million tonnes (77 million tons) of tailings and 320 million tonnes (350 

million tons) of acid-leaching waste rock – enough to rebuild the Empire State Building 

376 times. (Giovannetti, 2017) 

 

 After Curragh went into receivership, Anvil Range purchased the mine in November 

1994 (The Northern Miner, 1994b).  In his investigation of publicly traded hard rock mining 

companies and financial disclosures, Robert Repetto (2004), a renowned US expert on the 

relationship between environment and economics, highlighted Anvil Range's deception, which 

eventually led to the insolvency of the company.   

When Anvil Range went into production, the federal government required Anvil Range 

to contribute to a Reclamation Securities Trust28 from operating revenues that would vary 

depending on the price of zinc.  Repetto (2004) revealed how Anvil Range failed to disclose to 

the government that the reprocessing of the mines tailings was becoming less economical.  The 

company also chose not to disclose the potential environmental liabilities should the reprocessing 

of the tailings be unfeasible.  It consistently stated that the amounts in the Trust were sufficient to 

cover the mine’s reclamation costs and failed to disclose its growing liabilities.  As zinc prices 

continued to fall, and the volume of waste materials increased at the mine, the projected costs for 

reclamation grew and the company became insolvent (Repetto, 2004).   

 
28 A reclamation securities trust involves a company putting money into a trust to cover the costs of the 

closure and reclamation of a mine.  If a company’s environmental liabilities increase, they are required to invest 

more money into the trust.  Should a mine be abandoned, the government is able to use the money set aside in the 

trust towards closure and reclamation.    



 127 

Security trusts were the government's tool to ensure that a company would pay for all 

restoration costs related to the mine, but the Anvil Range Company declared bankruptcy in 1998, 

thereby abandoning the mine.  The deception and disregard for environmental requirements by 

multiple owners left the Faro one of the most complex and expensive mine remediation projects 

in Canada, second only to North West Territory's Giant Mine (AANDC, 2013).    

5.2.4 Ketza River Gold 

Ketza River Gold, was a smaller underground project developed and operated by 

Caminax Resources in southeast Yukon between 1988 and 1991.  Unlike Faro or United Keno 

Hill mine, Ketza River Gold was a fly-in-fly-out camp with portable accommodation units and 

infrastructure facilities: 

A fully modern assay laboratory is located within the mill complex, as is the power plant. 

This consists of four 1,200-kw diesel generators, two of which are on standby and two in 

use. The fuel bill for this power plant will run close to $1 million annually. The camp 

itself is first class, geared to accommodate 132 in single rooms. Consisting of portable 

Atco units, it was purchased (unused) from one of the major oil companies for $400,000 

and which had cost that firm $1 million. It also houses the office complex as well as 

excellent dining room facilities and a recreation area. (The Northern Miner, 1988) 

 

Camminax Resources paid the securities required to develop the mine, but the mine 

closed after just two years of operation.  Veris Gold purchased the mine in 1988, but formally 

abandoned the project in 2015 (Ronson, 2015).  In 2011 the Ketza River Holdings, a subsidiary 

of Veris Gold, applied to re-open the mine but withdrew its application in 2014 because it did not 

submit the required information in a timely way.  The president of Veris Gold was Graham 

Dixon, past CEO of BYG Resources.   

In 2015 Ketza River Holdings abandoned the site as it had no money to cover any care 

and maintenance costs (CBC, 2015).  Since the mine went into operation before the devolution 

transfer agreement came into effect, the responsibility for care and maintenance of the site 
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belongs to the federal government.  The $ 1.9 million dollars of securities accrued only covers 

the costs of the care and maintenance and does not cover the costs of restoring the site (Ronson, 

2015).  The mine left water contaminated by arsenic, which remains a concern and the site will 

require remediation.  It was the second time Dixon abandoned a mine in Yukon, leaving the 

public responsible for the costs. 

5.2.5 Mount Nansen 

The Mount Nansen Mine was owned and operated by BYG Resources; a junior Toronto 

based company. This mine was operated in the traditional territory of the Little Salmon 

Carmacks First Nation (LSCFN) between 1996 and 1999.  During that short period, the company 

caused environmental damage that the federal and territorial governments expect to exceed 

$100,000,000 (Yukon Supreme Court YKSC 2, 2017).  The company used both underground 

and open-pit methods to extract silver and gold. 

BYG’s CEO, Graham Dixon, signed a socio-economic agreement with the LSCFN in 

1996, two years before the First Nation ratified its land claims and self-government agreement: 

Before a land-claim settlement, BYG chose to sign a basic socio-economic agreement in 

part because it was financially beneficial for the company to hire locally. The First 

Nation's constitution-and later its land-claim agreement-states that ownership of the land 

is vested in the people, and because the agreement had been signed only by the chiefs and 

council, it was not legally binding. The First Nation did not ratify a renegotiated 

agreement because few people understood the agreement, many people felt that mineral 

access demands by the company were too high, and citizens had concerns about 

environmental conditions at the mine. (O’Reilly, 2000, p 4) 

 

As Kevin O’Reilly identifies in his examination of impact benefit agreements, LSCFN 

citizens had good reason to be concerned about the environmental practices at the mine. 

As outlined in the socio-economic agreement, BYG worked with Yukon College’s Carmacks 

Campus and the LSCFN government to develop training: 
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The company works with the community in employment, training, and community 

projects. Thirty of approximately 75 people employed onsite are from Little 

Salmon/Carmacks First Nation, about 10 are employed with subcontractors onsite, and 

three are being trained in an assay lab. Because of the high percentage of local 

employees, there are few of the common social issues that occur when large numbers of 

nonresidents move into the area to work. A satellite Internet system with training in its 

use, a literacy pilot project, and training for enhanced comprehension and problem 

solving are supported by the company and other participants. The literacy pilot project 

helps employees' environmental vigilance by explaining such mining practices as putting 

chemicals in the tailings pond. The problem-solving aspect of the pilot project is built on 

"Aboriginal" values. (O’Reilly, 2000, p. 5) 

 

Although the description provided by O'Reilly sounded comprehensive, the reality was 

different.  No effort was made to adequately prepare LSCFN residents to use technologies for 

monitoring or operations.  There were a series of fragmented ideas to help build local capacity, 

but little was done to truly build capacity to address the barriers to employment.  Further, once 

the mine stopped operating, there was no work in the mining industry for LSCFN citizens. 

The literacy pilot project started after the mine stopped operating.  Students were encouraged to 

get a variety of employment-related designations, such as air brakes, but some did not possess 

the class five drivers' licenses required to operate vehicles on public roads (personal 

communication with instructors).   

The literacy project did not include pouring chemicals into the tailings pond.  The scope 

of training was grounded in developing reading, writing and math skills that used mining-

specific materials and examples (M. Rowles & Rowles, 1999).  Through a partnership with BYG 

and the LSCFN a satellite system was purchased and installed on the First Nation government 

building and connected to the Yukon College campus, but after many outages and expensive 

attempts to support the system, the College eventually replaced it with the standard internet 

server systems used at other campuses (observation of author who worked with Carmacks 

campus). 
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One of the most grievous actions of BYG was its ongoing contamination of waters.  The 

mine did not maintain sufficient environmental oversight required to maintain the integrity of its 

production processes.  BYG violated the conditions of its water licence on several occasions 

resulting in the closure of the mine in 1999: 

For three years, from 1996 to 1999, the Ontario-based BYG operated a gold and silver 

mine at Mount Nansen, located about 180 kilometres North of Whitehorse and 60 

kilometres west of Carmacks. BYG began to violate terms in its water licence almost 

immediately after opening. The infractions continued until 1999 when the feds ordered 

the mine closed for failing to remedy its environmental problems and water-licence 

violations. That year, the Yukon territorial court convicted the company of three criminal 

charges accusing BYG of violating its water licence. It was found guilty of haphazardly 

constructing its tailings pond and dam, and failing to run a simple treatment to stabilize 

arsenic levels in that pond. The company’s actions “demonstrate an attitude consistent 

with ‘raping and pillaging’ the resources of the Yukon,” and described BYG to be “inept, 

bumbling, amateurish and possibly negligent,” according to territorial court judge Heino 

Lilles. (Chalykoff, 2007) 

 

In 2017 Yukon’s supreme court approved the sale of the Mount Nansen Mine.  In his 

judgement, Supreme Court Justice Ron Veale expresses his disgust with the appalling business 

practice of BYG Resources: 

I take notice of the fact that this is not the first time in recent Yukon history that a mining 

company has conducted itself in bad faith, collapsed into bankruptcy and abdicated its 

reclamation responsibilities to the governments of Canada and Yukon. The tailings pond 

of the Faro lead-zinc mine, which was described as a “toxic blight” on its abandonment in 

1998, is considered to be one of Canada’s largest environmental disasters at a price tag of 

between $250 and $350 million to date and a lifetime reclamation cost of $1 billion. In 

1999, the Territorial Court convicted BYG of three blatant breaches of its water licence 

that Lilles J. described as “raping and pillaging” with a complete disregard for legal 

requirements. See R. v. BYG Natural Resources Inc., [1999] Y.J. No. 34, at para. 23. 

While this Court is no stranger to the unscrupulous history of BYG’s operational 

mismanagement, and subsequent abandonment of mining activity in the Mount Nansen 

area after 12 years of insolvency proceedings, it is my opinion that an account of BYG’s 

historical activity in the Yukon should be brought to the attention of the federal and 

Yukon territorial taxpayers who remain fiscally responsible for remediation efforts 

associated with the contaminated site. (Yukon Supreme Court YKSC 2, 2017) 
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Recently the Yukon Supreme Court approved the purchase of the site to Alexco 

Resources and JDS Energy and Mining, along with the contract for remediating the site.  As 

identified earlier in the chapter, Alexco used this approach in Keno Hill District: 

The team of Alexco Resource and JDS Energy and Mining has been selected to purchase 

B.Y.G.’s assets and conduct the reclamation of Mount Nansen, to be paid for by the 

federal government.  Ottawa currently estimates the cost of the work at $110 million over 

a period of 12 years.  The price Alexco Resources and JDS are paying for the assets that 

include existing mineral claims is being kept confidential, as it is deemed to be private 

business information. (Tobin, 2019b) 

 

The requirements for both remediating and developing the site are stringent and include a 

requirement for an impact benefit agreement with LSCFN. 

 Despite the negative publicity surrounding Graham Dixon's mining record, he managed 

to secure a water licence for Ketza River Mine in 1999. This was the same year that Yukon 

Supreme Court Judge Heino Lillies gave his approval to sell the BYG mine while formally 

acknowledging it to be an abandoned mine: 

The Yukon Water Board has issued a licence to a company led by the former president of 

BYG Resources' failed Mount Nansen mine near Carmacks.  The open-pit gold and silver 

mine was abandoned in 1999 after its owners, BYG Resources, went into receivership. It 

was shut down after the company failed to meet government orders to clean up the mine, 

which left behind a tailings pond leaking cyanide and other toxins into the Yukon River.  

At the time, then-president Graham Dickson failed to pay a $200,000 environmental 

cleanup bond, which left the government having to foot the bill for maintenance and 

pollution abatement work.  Dickson is now president of Yukon-Nevada Gold Corp., 

which wants to reopen the abandoned Ketza River gold mine near Ross River. It was 

announced on Wednesday that the project received a water licence signed by Premier 

Dennis Fentie and water board chairman Bruce Willis. (CBC News, 2007) 

 

Dixon also tried to recover some of his mining interests at BYG, but the courts rejected his 

request. 

Apart from UKHM, the destructive social, financial and environmental legacies of the 

abandoned Type II mines happened over a short thirty-year period.  Clearly the period between 

1970s-1990s involved the introduction of mining technologies at a scale that nobody predicted.  
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There was no legislation in place to monitor or assess the suitability of the equipment or the 

waste material created by such massive projects.  The actions of actors such as Frame and Dixon 

affected the reputation of Yukon’s mining industry, something new mines are enduring today.  

The drive to make money and balance complicated financial commitments overshadowed the 

sector’s responsibility for the land and people they disrupted.  

5.2.6 Sa Dena Hes and Brewery Creek Mines 

Though developed before the introduction of YESAA, both the Sa Dena Hes Mine and 

the Brewery Creek Mines are examples of companies that are complying with restoration 

requirements.  They are Type II mines, but they were never abandoned.   

Ironically, the Sa Dena Hes Mine was developed by Clifford Frame's Curragh Resources 

in the same year that Curragh opened the Westray mine in Nova Scotia (The Northern Miner, 

1991).  The mine, situated in the traditional territory of the RRDC in southeast Yukon, was 

developed amidst the frustrations of global producers who were grappling with an already 

saturated lead-zinc market.  The RRDC expressed interest in the property’s potential and 

cooperated with Curragh in its development (Weinstein, 1996).  By December 1992, the mine 

closed due to falling commodity prices and cost pressures stemming from the aftermath of the 

Westray disaster.  Curragh went into receivership soon after that.   

Following Curragh’s 1993 fall into receivership, mining giants Tech, Cominco and Korea 

Zinc purchased the Sa Dena Hess mine (The Northern Miner, 1993b).  In 1997 Cominco 

withdrew plans to reopen the mine and sold its shares to Tech and Korea Zinc (The Northern 

Miner, 1997).  In 2013, the companies declared the mine permanently closed with the mining 

licences changed from production to restoration in 2013 and are compliant with restoration 

obligations outlined in the closure plan (Teck Resources, 2015). 
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Brewery Creek Mine, Yukon’s first heap leach29 gold mine, was developed by Loki Gold 

and subsequently was purchased by Viceroy Resources.30 Located on the traditional territory of 

the Tr’ondëk Hwëch’in First Nation (TH), the mine is approximately 55 kilometres from 

Dawson City and was in production from 1997 to 2001.  Brewery Creek mine was in 

development before TH was self-governing.  The First Nation had not ceded or surrendered any 

of its rights in its traditional territory (Lewis & Brockelhurst, 2009). 

  Viceroy Minerals was one of the first mining companies31 in Yukon to meet the 

commitments identified in its signed agreement with an affected First Nation.  The federal and 

territorial governments increasingly acknowledged the rights of First Nations people to be 

informed of and provide consent for resource development on their traditional territories.  For the 

Brewery Creek project to proceed, a social and economic agreement with the TH government 

was required.  The company, Loki Gold, understood that attracting financing for the project 

would be easier with confirmed support from the First Nation to develop the mine.  Loki Gold 

also did not want to risk a court challenge to their project by the First Nation.  TH aspired for the 

project to deliver social and economic compensation and economic development (Lewis & 

Brockelhurst, 2009). Loki Gold and TH officials met to develop an agreement, but the parties 

were far apart on many issues:   

The problem with Loki Gold, as with many resource-based companies, was that they did 

not comprehend aboriginal rights.  They were an old-style organization that believed in 

the inherent right to develop resources without addressing the real concerns of a First 

Nation.  They did not recognize the new order inaugurated by the land claims process. 

Loki repeatedly refused to adhere to pre-agreed agenda items.  Negotiations actually 

broke down over this at the second session.  There, Loki had agreed to discuss equity 

 
29 Heap leaching is a mining method used to process precious metals that involves the use of chemicals.  

Heap leaching does not require tailings disposal (Basov, 2015).  
30 Viceroy Minerals became Alexco Resources.  Clynton Nauman was the CEO of both Viceroy and 

Alexco.  Viceroy Minerals, which became Alexco Resources, sold the property to Golden Predator in 2012.  
31 Teck and Cominco followed through with their agreements with the Kaska, though they never went into 

production (Hueston, 1995). 
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participation as part of the agenda, and then reneged.  We saw it as cause to break off 

talks. (Wilson, 1996, p. 84)  

 

TH requested equity in the company, which Loki Gold consistently refused.  After considerable 

friction, Loki Gold and TH signed a memorandum of understanding in 1995 once TH agreed to 

cash compensation from the company as opposed to equity (Lewis & Brockelhurst, 2009; 

Wilson, 1996). 

  In 1996, Viceroy Resources took over Loki Gold.  The new mine representatives were 

able to finalize an agreement with the TH government.  The agreement offered progressive 

environmental protection while offering economic opportunities to TH:   

…it was quite successful in capturing the larger downstream benefits. Through this 

agreement and a related Joint Venture, the TH development corporation (Chief Isaac 

Inc.), TH acquired two active, successful, and expanding businesses, MacKenzie 

Petroleum and Kluane Transport. They employ about 45 people regionally and 

territorially. The cash settlement enabled TH to design and build a state-of-the-art Child 

Development Centre which provides pre-natal through to 12-year-old programming for 

the community of Dawson City. Through the Joint Venture partners many opportunities 

arose for TH and community contractors who otherwise would not have secured those 

contracts. In the end Dawson realized that First Nation involvement brought about a more 

environmentally-sound mining project with greater opportunities for involvement of the 

whole local population. (Lewis & Brockelhurst, 2009) 

 

The agreement also led to the delivery of training opportunities for TH citizens to work at the 

mine.  In 2012, a Vancouver based company called Golden Predator purchased the mine.  To 

date, both Viceroy Resources and Golden Predator met care and maintenance requirements. 

5.2.7 Perspectives on the Type II Mines 

The story of the Type II mines offers concrete examples of the role of policy in 

determining resource development beneficiaries.  Federal government policies for approving 

mine development in Yukon achieved what they were designed to achieve: maximum benefit to 

the federal government and Southern businesses.  Before the YESAA legislation was introduced, 

federal and territorial governments put immediate financial benefits over larger societal and 
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environmental interests.  Mining approval policies were not intended to protect Yukon people, or 

ultimately Canadians, from the enormous environmental liabilities that the abandoned mines 

generated.  The federal government’s policies required a recommendation from an appointed 

representative from the Department of Indian and Northern Affairs for a mining project to be 

approved.  The federal government maintained its colonial approach to governing Yukon by 

approving mine development to serve its interests and those of Southern businesses with little 

input from Yukon people.   

The section also demonstrates the importance for people residing in a region to have a 

voice in approving mine development and if, how and at what scale technologies will be used in 

a mining operation.  Examples, such as the damage and spills causing contamination of the land 

and waters in the Keno Hill district, the 60 million tons of waste rock and 10 million tons of 

asbestos 54 million gallons of contaminated tailings spilled into Rose Creek in Faro,                                                                                                                                                                             

the 70 million tons of tailings and 350 million tons of acid leaching waste rock in Faro, and the 

haphazard construction of the tailings ponds and dam resulting in breeches and arsenic 

contamination in the lands and waters at Mount Nansen confirm that mining companies 

operating in Yukon from the 1960s to the 1990s lacked understanding and technical skills to 

address the environmental consequences of large-scale mining.  There was not adequate public 

oversight to require companies to demonstrate how they would treat mine waste.   

 Apart from the construction of the Alaska Highway and the Canol Road32 in the 1940s 

and 50s, Yukon governments, people and businesses had not witnessed large-scale industry 

development projects.   It is important to remember that UKHM revolutionized its transportation 

processes by introducing the first cat to move ore from Keno City to Mayo in 1926.  The Alaska 

 
32 The Canol Road was constructed in the 1940s by the Canadian Government to connect Whitehorse to 

Norman Wells, NWT in an effort to support the construction of the Canol pipeline.   
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Highway was only 20 years old when the Faro Mine went into operation.     As a part of a federal 

agenda to develop the North, the government heavily invested in roads and power infrastructure 

for the mines and their communities.  With easier transportation systems, access to power, and 

access to labour attracted by the newly established mining communities, the scope and scale of 

mines in Yukon grew exponentially.  For instance, the Faro mine grew to become the largest lead 

zinc mine in the world within five years of operation. 

A lack of regulation to reduce the environmental impact of mining and earth moving 

machines allowed companies to mine without proving how they would address contamination 

from mine tailings or waste rock or if the mine tailings ponds were adequately constructed and 

operated.  Additionally, inadequate oversight of the industry by governments allowed the mines 

to grow despite evidence of the scarcity of local people with engineering and technology skills to 

address the environmental liabilities. The government and mining companies made money from 

large scale production, but people living in areas surrounding the mines were left to live with 

significantly altered and contaminated landscapes. 

Finally, the section shows the lip service the federal government and mining companies 

gave to Yukon First Nations for employment opportunities for their citizens.  While the Town of 

Faro was established to attract Southern workers, the federal government did not require any of 

the companies operating the Faro mine to honour their agreements with Ross River Dene 

Council.    

Hipwell et al (2002) and O’Faircheallaigh (2011; 2012; 2015) argue that Indigenous 

communities play a vital role in making decisions concerning resource development in their 

traditional territories to ensure that local people benefit from resource development and their 

lands are protected from contamination from industrial development.  The legacies of the 
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abandoned mines show importance of legal frameworks for ensuring the interests of Indigenous 

governments and communities that are considered throughout the mine development process.   

5.3 INNOVATION STEMMING FROM THE YUKON FIRST NATION LAND 
CLAIMS AND SELF GOVERNMENT AGREEMENTS 
 

This section introduces innovative Yukon Environmental Socio-economic Assessment 

Act (YESAA) that emerged from the negotiations of Yukon First Nation land claims and self-

government agreements.  It also highlights the overlapping requirements of YESAA and the 

Quartz Mining Act in mine approval applications and requirements and questions concerning the 

continuation of free staking, which is included in the Quartz Mining Act.  Until the Quartz 

Mining Act is eliminated or revised, its requirements keep Yukon’s mining industry from 

enjoying the full potential of the YESAA.   

5.3.1 Development of the YESAA 

Until 2003, the permitting and regulation of Yukon’s mining industry was the 

responsibility of the Canadian government through the Department of Indian and Northern 

Affairs (DIAND).  Although the need for Yukon First Nations to participate in mining approval 

processes was emphasized in the Together Today for Our Children Tomorrow document (CYFN, 

1973), First Nations were not formally included in the process until the Umbrella Final 

Agreement (UFA) was signed in 1993.  Despite the inclusive approval structure embedded 

within the Development Assessment Process (DAP), the approval processes were not 

enforceable until the YESAA legislation was passed. 

The UFA was co-created by Yukon First Nations representatives and the federal and 

territorial governments to establish the framework for negotiating and ratifying Yukon First 
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Nations land claims and self-government agreements.33 Chapter 12 of the UFA outlines 

procedures concerning resource development in the territory and introduces the development 

assessment process (DAP).  DAP was the permitting framework used by delegates appointed by 

Yukon First Nations, Yukon territorial government, and Canada to recommend permitting 

development projects to the federal government (Government of Canada, 1993).   

In 2003, Canada and the Yukon government passed parallel transformative legislation 

that embedded the objectives of DAP into the Yukon Socio-Economic Assessment Act 

(YESAA) into Canadian and territorial laws. The legislation stemmed from an innovative 

process for establishing modern treaties in Yukon and was co-created by the three parties.  The 

processes used to develop the legislation align with the OECD’s definition for innovation in 

public policy.  According to the OECD (2012), innovation in public policy may be defined as: 

Innovation in the public sector refers to significant improvements to public 

administration and/or services. Drawing on definitions adopted for the business sector 

(Oslo Manual) and their adaptation in the Measuring Public Innovation (MEPIN) project, 

public-sector innovation can be defined as the implementation by a public-sector 

organisation of new or significantly improved operations or products. (OECD, 2012, p. 

181) 

 

The development of the YESAA resulted in legislation for approving new resource 

development projects whose purpose is: 

(a) to provide a comprehensive neutrally conducted assessment process applicable in 

Yukon;  

(b) to require that, before projects are undertaken, their environmental and socio-

economic effects be considered; 

(c) to protect and maintain environmental quality and heritage resources; 

(d) to protect and promote the well-being of Yukon Indian persons and their societies and 

Yukon residents generally, as well as the interests of other Canadians; 

(e) to ensure that projects are undertaken in accordance with principles that foster 

beneficial socio-economic change without undermining the ecological and social systems 

on which communities and their residents, and societies in general, depend; 

 
33 Yukon First Nations, Yukon Government and Government of Canada began negotiating land claims and 

self-government agreements began after the Yukon Indian Brotherhood presented Prime Minister Pierre Trudeau the 

Together Today for Our Children Tomorrow document in 1972. 
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(f) to recognize and, to the extent practicable, enhance the traditional economy of Yukon 

Indian persons and their special relationship with the wilderness environment; 

(g) to guarantee opportunities for the participation of Yukon Indian persons — and to 

make use of their knowledge and experience — in the assessment process; 

(h) to provide opportunities for public participation in the assessment process; 

(i) to ensure that the assessment process is conducted in a timely, efficient and effective 

manner that avoids duplication; and 

(j) to provide certainty to the extent practicable with respect to assessment procedures, 

including information requirements, time limits and costs to participants. (Justice 

Government of Canada, 2003) 

 

This was the first time that Yukon had a mechanism to consider such far-reaching issues 

as community well-being, potential disruption to subsistence economies, or the participation of 

First Nation people in the assessment process when determining whether or not a mining project 

should proceed to development and/ or production.  Once the YESAA became law, it required 

the establishment of the Yukon Environmental and Socio-Economic Assessment Board 

(YESAB), which was established in 2006 (Energy Mines and Resources, 2006). 

The YESAB is the body that considers a range of social and economic implications for 

any development project using the Chapter 12 objectives as criteria to determine whether or not a 

project should proceed (Energy Mines and Resources, 2006).  The YESAB reviews project 

proposals, and it provides recommendations to the Yukon Government or the affected First 

Nation government, depending on how the land is categorized in the land claim and self-

government agreements.  The territorial or First Nation government may accept, reject or vary 

the decision in a decision document34.  Yukon Government is responsible for regulating and 

enforcing permits and licensing for projects that are within its authority (Energy Mines and 

Resources, 2006). 

 
34 A decision document is a formal document required by the legislation to determine whether or not a 

resource development project proceeds. 
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The introduction of the YESAA significantly changed permitting by removing the 

assessment function from the primary regulator (the Yukon government) to an independent board 

(the Yukon Environmental Socio-economic Assessment Board) , introducing socio-economic 

impacts as a core part of the review, and requiring the proponent to articulate mitigation of 

environmental and socio-economic impacts before the application is legally approved (Alcantara, 

Cameron, & Kennedy, 2012). Canada devolved the Quartz Mining Act to Yukon as a part of the 

Devolution Transfer Agreement (DTA) and the approval processes included in the act remained 

in effect.  Any abandoned mine requiring restoration and environmental mitigation before the 

introduction of the Yukon Act remained the responsibility of the Canadian government 

(Government of Canada, 2001).  Yukon’s land claims and self-government agreements are 

unique in Canada because they give self-governing First Nations authorities consistent with or 

higher than provincial authorities.  This guarantees their role in determining the growth of 

Yukon’s resource sector. 

5.3.2 Yukon’s Mining Sector’s Perspective on Mining Project Approval Processes  

Mining sector informants viewed current mine approval processes in Yukon as a 

considerable impediment to Yukon’s national and international competitiveness.  Some industry 

informants indicated frustration from being marginalized from the mining approval processes 

because YESAA limited the participation of industry actors to written submissions to YESAB in 

decision-making within the approval processes.  When YESAA was introduced, many 

companies within the sector lost influence in the approval process while Yukon First Nations 

gained significant influence in mining approval processes.   

Furthermore, a lack of alignment between the antiquated Quartz Mining Act and the 

YESAA resulted in duplicated processes which prolonged already expensive permitting 
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processes.   For example, once a mining project has been reviewed and recommended for 

approval by the YESAB, they must submit a separate application and undergo a separate 

assessment to obtain a license through the Quartz Mining Act.  No mining project can be 

licensed without the recommendation for approval by the YESAB (Baldwin & Fipke, 2010).  

Once a mining project obtains a Quartz Mining License, it must then obtain a Water License, 

which is another lengthy, but necessary, process.   

Although industry actors recognize that technology will disrupt the mining sector, they 

overwhelmingly identify the current permitting processes as both detrimental to the industry and 

unsustainable because of the overlapping requirements of the YESAA and the Quartz Mining 

Act coupled with the requirements of the Waters Act.  The lack of coordination in the legislation 

makes Yukon’s mining approval process lengthy, cumbersome and expensive.  Some industry 

informants expressed discomfort with the growing role of Yukon First Nations in decisions about 

resource development, but most informants were more concerned about the requirements and 

efficiencies of mining approval processes.  This highlights the need for the Yukon Government 

to address the overlap between the Quartz Mining Act and the YESAA. 

When asked about the competitiveness of Yukon's mining industry compared to other 

jurisdictions, one informant argues that the Quartz Mining Act’s antiquated requirements pose 

barriers to Yukon’s competitiveness: 

…with quartz mining, the Yukon is probably not as efficient as it could be in regulatory 

processes.  I think there are a lot of things that lead to that.  Partly it is lack of experience 

and part of it is due to antiquated laws which were left over from the 1800s.  There is a 

lot of prospectivity up here -our deposit is a really solid deposit, but it takes a long, long 

time to make your way through the regulatory process to actually build a mine.  On these 

projects, time is money -a lot of money and those regulatory processes can be quite 

expensive.  It makes the whole cost of a project higher. (Mining Informant 1, March 6, 

2018) 
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The Quartz Mining Act became territorial legislation in 2003.  The inherent problems, 

such as the overlap with the YESAA in the Act were recognized by the federal and territorial 

governments, but the territorial government decided to take the time to determine what changes 

needed to happen.  Therefore, as a part of the devolution transfer agreement, Yukon accepted the 

Act without change, understanding that it would need to modify it over time (Alcantara et al., 

2012).  Another informant expresses his concerns with the instability that Yukon’s permitting 

regime creates:   

Obviously, a lot of people follow the Fraser Institute Report and there have been times 

when Yukon has been rated the top jurisdiction in the world, but you can see that move.  

What you see today is that it is losing its competitiveness primarily in the area of 

regulatory certainty, permitting those kinds of things.  Obviously, the geology never 

changes, the Yukon is always going to be competitive geologically for the opportunity of 

big discoveries in exploration.  Bit it needs to keep its eyes on regulatory policies, 

permitting processes, YESAA, water license, quartz mining license -those are things 

people need to keep a close eye on.  It’s the regulatory regime.  The permitting regime.  

Investors look for certainty.  Companies come in, there has been an influx of some of the 

major mining companies in the world in Yukon.  But quite honestly, they can leave as 

quickly as they came.  It’s important for them that they can permit projects and they have 

that certainty. (Mining Informant 2, March 16, 2018) 

 

Many prospectors are concerned about the lack of available land for prospecting.  In part, 

this is driven by the moratorium on free access staking in Kaska traditional territory35 and land 

protected through the Peel Watershed Land Use Plan (Joannou, 2017).  It is also about a loss in 

influence.   

 Yukon is in a tailspin right now if you ask me.  It’s not competitive -like Quebec 

is probably ten times better.  The problem right now is that I can’t do what I’ve done in 

the last 20 years.  We are not moving forward anymore.  It’s like they have restricted land 

access with all this First Nations36 dispute.  I think the Yukon may have 30 to 40 % land 

available.    Really it is the White District south of Dawson and a little bit by Mayo.  

 
35 After Ross River Dena Council (RRDC) won a court challenge requiring any prospector staking a claim 

in their traditional territory to obtain permission from them.  The successful court challenge forced the Yukon 

Government to introduce a staking prohibition in Kaska traditional territory (Martin & Bradshaw, 2018; Unrau, 

March 15, 2013).  Because RRDC does not have a land claims and self-government agreement, they went to the 

courts to assert their rights over their traditional territory.  In 2017, the Yukon government extended the moratorium 

on free staking to all Kaska traditional territory  
36 This is concerning the Peel Watershed Land Use Plan 
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Otherwise there’s nothing left, you know, the Ross River area is locked down for five 

years.  You know the White River [First Nation] is still up in arms. So…as companies we 

could attract investors because we have the land package with White Gold now.  I shot 

most of my projects to get them and am on the board of directors.  But I like to bring 

people to the Yukon, but there is only a small area of land left to explore.  I don’t know 

how we get out of that. (Ryan, October 16, 2018) 

 

The 1924 Quartz Mining Act is still in effect in Yukon.  Naturally, the legislation does 

not consider the YESAA.  For instance, the Quartz Mining Act permits free staking, which does 

not take into account the role Yukon First Nations governments in approving mining activity on 

their traditional territories or their settlement lands.  Free entry staking, or open staking, allows 

prospectors to apply to Yukon Government to register mining claims on public land: 

…an individual can acquire mineral rights simply by physically staking a claim and then 

recording it with the Mining Recorder. Once a quartz mining claim is recorded, the 

claimant is entitled to the minerals within the claim and may conduct certain exploration 

activities on the land without further authorization and without notice to the Government 

of Yukon. (Yukon Court of Appeal YKCA 14, 2012, Item 3) 

 

To address problems with the Quartz Mining Act, the Yukon government attempted to 

open up the legislation in 2018, but the review was postponed due to concerns raised by both 

Yukon First Nations and Industry actors (N. Thomson, 2018a).   

In separate letters to the Minister of Energy Mines and Resources, the Yukon Prospectors 

Association and the Yukon Chamber of Mines identified their concerns with Yukon 

Government's approach to revising the Act, including amendments to free staking: 

The Yukon government's website announced the opening of consultation on changes to 

the Quartz Mining Act on July 20. The website says the government is proposing 

amendments ‘to enable further reconciliation with First Nations and to advance 

remediation of some of Yukon's abandoned Type II mine sites.’  It said the amendments 

would not affect existing claims, public lands that are available for staking, or 

permanently protected lands.  However, the Yukon Prospectors Association's letter to the 

minister says changes would mean ‘the Yukon government, and future Yukon 

governments will have the power to give staking rights exclusively to First Nations 

citizens … their governments and partners, excluding all other persons and companies.’  

It calls the proposed changes ‘divisive’ and says they will ‘create uncertainty.’ (N. 

Thomson, 2018a) 
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Yukon is the last jurisdiction in Canada to allow free entry staking, although 

neighbouring Alaska permits the same practice.  In 2012, the Ross River Dena Council won an 

appeal in Yukon’s Supreme Court confirming that the government has a duty to consult the First 

Nation when recording a mineral claim (Yukon Court of Appeal YKCA 14, 2012).  This resulted 

in a staking ban on Ross River Dena Council’s traditional territory and ultimately Kaska 

traditional territory (N. Thomson, 2017). 

Once a mining claim is registered, the government allows prospectors to carry out 

exploratory drilling on the claim that may include a range of activities.  Yukon First Nations are 

concerned that free staking allows companies to cut trees, move dirt and disrupt the environment 

without their consent: 

While Class 1 exploration programs are less intensive and cover smaller areas than Class 

2, 3 and 4 programs, they can still have a substantial impact on the land. Such activities 

include – within prescribed limits – the clearing of land, the construction of lines, 

corridors and temporary trails, the use of explosives, the removal of subsurface rock, and 

other specified activities. (Yukon Court of Appeal YKCA 14, 2012, item 25) 

 

As CBC reporter Nancy Thomson reports, after a backlash from mining industry actors 

that were concerned that their current rights would be given exclusively to First Nations, the 

government decided to postpone its review of the Quartz Mining Act in 2018 to establish a clear 

consultation framework: 

Pillai37 went on to say that the government heard a lot from both industry and First 

Nations during the earlier consultations. The department of Energy, Mines and Resources 

had sent a letter in July to the Yukon Chamber of Mines. It explains that the proposed 

amendments would expand the government's ability to prohibit access to where mineral 

claims, prospecting and mining for minerals may occur. It also says that part of the 

amendments is designed to further "reconciliation and accommodation" with a First 

Nation. (N. Thomson, 2018a) 

 

 
Ranj Pillai became the Deputy Premier and Minister of Energy, Mines & Resources for the Yukon 

Government when the Yukon Liberals were elected in 2016.   



 145 

In the fall of 2019, the Yukon Government introduced a framework for developing a 

mineral development strategy to replace the Quartz Mining Act.   Yukon First Nations, Yukon’s 

mining industry and Yukon government appointed a panel to facilitate the creation of the 

strategy (Yukon Government, 2020).  The goal is to address duplicated procedural requirements 

for mine approval in the legislation and determine if and how free staking will take place in the 

territory.  Clearly the government must address problems presented by the Quartz Mining Act.   

5.4 THE IMPACT OF THE YESAA ON POST DEVOLUTION MINES  

This section examines mines that came into production after the introduction of YESAA.  

It establishes that although one mine has gone into receivership, the introduction of YESAA has 

resulted in a significant improvement in effective Indigenous engagement practices and 

adherence to agreements, which resulted in fewer negative social, economic and environmental 

consequences from the development of mines.   

5.4.1 The Minto Mine 

  The Minto Copper Mine, situated on Category A lands of the Selkirk First Nation near 

Pelly Crossing, began development in the 1990s.  Category A lands mean that a Yukon First 

Nation possesses the surface and subsurface rights to the land.  Because Minto Mine is situated 

on Category A lands, the Minto mine owners were required to negotiate directly with the Selkirk 

First Nation as well as the Yukon government regulators for development, construction and 

operation. The project did not advance until 2005, when a junior mining company, Sherwood 

Copper, purchased the project with the intent to bring it into production.  The Minto project was 

permitted in 2005, one year before the YESAA came fully into effect.38  

Yukon Premier Dennis Fentie announced he had just signed a 10-year extension of a 

“type A water licence,” which allows the company to build and operate a mine at Minto. 

 
38 YESAA did not fully come into effect until the Yukon Act was passed in 2006.   
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Quin later noted that the licence was signed one week after the Yukon Water Board sent 

its positive recommendation to the executive office, “illustrating just how much the 

Yukon has changed since devolution.” While other Northern territories have permitting 

regimes that some companies describe as onerous or even dysfunctional, Yukon is 

drawing high praise for its improved regulatory environment. Along with four other 

companies with advanced projects, Sherwood was provided a project co-ordinator who 

has direct access to cabinet ministers to resolve any issues that may arise. (Danielson, 

2005) 

 

The Selkirk First Nation and Sherwood Copper established a cooperation agreement that 

committed the company to offer work opportunities to SFN citizens39: 

A co-operation agreement has been signed between the two and has already resulted in a 

catering and boating contract for the first nation totalling over $100,000 a month. There 

will be a variety of ongoing employment and contracting opportunities, said Dunn. Isaac 

said he hoped a contract for the barge service, road maintenance or the hauling of ore will 

become available in the future. ‘There's not enough people to supply our needs so we're 

going to be training people on an ongoing basis,' said Dunn. Isaac said he is encouraging 

Selkirk First Nation members to not simply see the mine as an opportunity for 

employment but a place for career development. 'They should build their skills and 

qualifications,' he said. ‘I firmly believe the locals should have the opportunity to benefit 

from any development,' said Dunn, 'given the opportunity to have the jobs, to have 

exposure to the training so you can advance up the levels. We all start at the bottom and 

work up.’ (Whitehorse Star, 2004) 

 

Despite the agreement, the employment rate of SFN citizens at the mine remained low 

throughout its operation.  In 2014 SFN, Yukon government and Capstone Mining commissioned 

a socio-economic report, a requirement of the impact benefit agreement, to determine the impact 

the mine has had on the First Nation.  The report illustrates how few Selkirk First Nation citizens 

benefited from employment at the site.   

SFN citizens have made up between 2% and 14% of the surface mining contractor’s 

employees at the Minto Mine over the past seven years, with 8% being the average. 

Overall, First Nation employees have made up 32% of the company’s workforce on 

average from 2008– 2014. Yukon residents have made up 75% of the company’s 

employees on average. In 2014 a total of 20 SFN citizens living in any location were 

employed by Minto. From 75% to 91% of the underground contractor’s employees live 

outside Yukon. (Selkirk First Nation, Yukon Government, & Capstone Minto Mine, 

2014, p. 7) 

 
39 Although YESAA was not fully in effect, Minto was required to develop a cooperation agreement with 

SFN.  The mine was situated on SFN Category A Settlement Lands. 
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The low SFN participation rate is complex.  Part of the difficulty lies in the low high 

school completion rates in Yukon communities (Auditor General of Canada, 2019), and part of it 

lies in the entry-level work opportunities that offer little room for advancement at the mine.  As 

technologies used in mining operations advance, the importance of having skilled workers 

becomes increasingly important.  The lack of opportunities for SFN citizens to obtain science, 

technology, engineering and mathematics (STEM) foundation courses in high school has left few 

opportunities for people to obtain the education and training that would qualify them to advance 

their roles within the mines.   

In 2007 Minto Mine went into production.  The same year there was a merger between 

Sherwood Copper and Capstone Mining, with Capstone being the principal owner.  Between 

2008 and 2014, Capstone dug a new pit, as well as an underground extension.  The mine 

generated consistently high returns until 2013 when it started to lose money.  By 2017 Capstone 

put the mine up for sale and put the whole operation into temporary closure by the end of 2018:  

Capstone Mining is putting the mine into temporary closure, with only a skeleton crew 

remaining to provide care and maintenance, including ongoing water treatment. Capstone 

vice-president Paul Jones said this week from Vancouver it’s still the company’s 

intention to sell the asset, and Capstone remains in discussions with interested parties. 

(Tobin, 2015a) 

 

During its eleven years of operation, the mine produced 450 million pounds of copper 

and 250,000 ounces of gold.  SFN received a total of $33.3 million in royalties over that period 

(Tobin, 2019b). In May 2019, UK based Pembridge Resources purchased the mine (Tobin, 

2019b).  To date, mine owners have been fully compliant with regulatory and permitting 

requirements. 

5.4.2 The Wolverine Mine 
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The Wolverine Mine was owned and operated by Yukon Zinc and was an underground 

lead, zinc, copper and silver mine situated in southeast Yukon, approximately 240 kilometres 

Northwest of Watson Lake in Ross River Dene Council's traditional territory.   

In 2005 the company signed a Socio-Economic Participation Agreement (SEPA) with the 

Ross River Dene Council (RRDC) that outlined the terms of how they would comply with the 

requirements of YESAA (Yukon Zinc, 2019).  They also completed a heritage protection 

agreement with RRDC as a requirement of permitting.  As a part of its compliance with its SEPA 

agreement, Yukon Zinc sponsored a variety of programs designed to benefit RRDC citizens, 

including a range of youth engagement events, scholarships and short training programs (Yukon 

Zinc, 2019).  The mine was in production from 2011-2015.   

As its counterparts at Keno and Minto did, the Wolverine mine operated on a two-week 

fly-in-fly out shift model.  Procom, a staffing company, was contracted to provide the labour for 

the mine.  Difficulties plagued the mine, including two deaths during the mine's development.  

The Yukon Worker's Compensation Health and Safety Board cited poor safety practices in the 

cases of both the deaths (Belik, 2010; Thompson J., 2009).  Further, before the mine closed in 

2015, the Yukon Workers' Compensation Health and Safety Board (YWCHSB) had ordered the 

company to complete ground control work where underground water pumps were located 

(Tobin, 2015a). 

After the mine went into temporary closure in 2015, questions started to emerge 

concerning the company's commitment to its closure plan. With commodity prices low and a 

depleting supply of ore left to extract, Yukon Zinc submitted a temporary closure plan that 

involved pumping water from the mine to mitigate any threats of flooding.  Within two months, 

the company turned off pumps, heating, and ventilation, and then began flooding the mine 
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(Tobin, 2015a).  The company disregarded its closure plan by turning off the pumps, heat and 

ventilation. 

Yukon Zinc sought creditor protection in March after it stopped operations in January 

2015, leaving many of its creditors unpaid (Tobin, 2015b).  By going into creditor protection, the 

company saved itself thousands of dollars while maintaining ownership of the mine.  The 

creditor protection status left many Yukon businesses and contractors with a fraction of the 

amount owed to them.  

In December of 2015, the Yukon Government approved a change in Yukon Zinc's 

closure plan to acknowledge that the company had turned off pumps, heating, and ventilation, as 

required in its plan: 

In its original closure plan – to ensure its Wolverine mine didn’t flood – Yukon Zinc was 

required to keep pumps running. It didn’t. The Yukon government dealt with the breach 

by allowing the junior company to rejig its closure plan, then signed off on it. Yukon 

Zinc went on to successfully navigate a creditor protection process in September 2015, 

wiggling out of a $495 million (C$646 million) debt. (Keevil, 2015) 

 

In July of 2019, the Yukon Government filed a petition in Yukon Supreme Court against 

Yukon Zinc Corporation and requested a receiver be appointed.   

The government’s petition focussed on environmental concerns, coupled with non-

compliance in the provision of securities payments.  The Yukon News reported on the details of 

the petition: 

The mine’s security was originally only $1,780,000, but the figure gradually grew as the 

mine developed and then, from 2016 to 2018, deteriorated — most significantly, in 2017 

when the underground mine flooded. Yukon Zinc has repeatedly asked for extensions to 

pay the total security, according to the petition and affidavit, but have still not furnished 

the full amount. To date, the petition says, the Yukon government has had to seize more 

then $1.44 million of the security Yukon Zinc has provided to cover the costs of remedial 

work, including the “installation of a system to collect and treat water coming from the 

underground mine, repair of impermeable liners in the tailings storage facility and other 

water containment structures, re-establishment of water conveyance lines, and 

implementation of a site-wide environmental monitoring program.” (Hong, 2019) 
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 Although the company has shirked much of its financial burden, the move by the Yukon 

Government demonstrates its commitment to intervene and mitigate environmental threats before 

the territory becomes responsible for growing financial and environmental liabilities.  In 

September 2019, the Supreme Court granted Yukon Government's request for the mine to go into 

receivership with Price Waterhouse Cooper taking control of all of Yukon's Zinc's property and 

assets (Windeyer, 2019). 

5.4.3 Victoria Gold 

In December 2015, Victoria Gold completed all its permitting for its Eagle Gold project 

near Mayo.  Because the project is situated in NND traditional territory, the project permitting 

required the support of the NND government, which the company received.  The process took 

792 days, which was longer than previous approval processes.40  President John McConnell and 

vice-president Mark Aryanto secured the funding required to construct the second phase of the 

mine and for production to begin (Tobin, 2018).  In fall 2019, Victoria Gold went into 

production and projects that it will be the biggest gold mine ever operated in Yukon.  The 

company anticipates that it will produce 200,000 ounces of gold each year for the projected 10-

year life of the mine.   

Currently, the mine employs over 200 people, including mine construction contractors 

and sub-contractors.  The company claims that fifty percent of the people working at the mine 

are from the Yukon (Victoria Gold, 2019).  An informant confirmed that the mine will employ 

about 400 people with 220 being on-site at any time.  The YESAA decision document to grant 

Victoria Gold the permit to develop the mine confirms that the NND government was consulted 

 
40 This was short in comparison to BMC Minerals, which took approximately 1400 days to be approved. 
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throughout the assessment period, and their concerns were taken into account and included in the 

final decision document (YESAB, 2013). 

5.4 ESTABLISHING YUKON’S NEW APPROVAL REGIME  

This section shows how the YESAA was able to withstand challenges by one mining 

company and the territorial and federal governments.  The mining company tried to circumvent 

requirements for approving its operations in an attempt to reduce the time and financial 

investment required to bring the mine into production. The territorial government tried to 

circumvent the processes for approving the Commission’s recommendations (which are outlined 

in the YESAA and the UFA). At the same time, the federal government attempted to undermine 

the influence Yukon First Nation governments had as outlined in the UFA and Yukon Act for 

approving resource development projects.   

The section shows that companies and governments struggled with the new power-

sharing regime.  The introduction of the YESAA was a significant step in providing a democratic 

framework for Yukon First Nations people and other Yukon citizens to participate in decisions 

concerning mining approval processes and the technologies companies proposed to use in their 

operations.  The challenges are explained in more detail in the following subsections.    

5.5.1 Challenges to YESAB’s Processes 

The first challenge to the YESAA involved a junior mining company, Golden Predator 

Mining Corp.  In 2013, Golden Predator was seeking approval to bring its recent purchase, the 

Brewery Creek Mine, into production. Golden Predator had purchased the mine from Alexco 

Resources the year before.  The company had filed its project application in YESAB’s 

designated office in Dawson City in January 2013 and then underwent an adequacy review.  

However, YESAB chair, Stephen Mills, on several occasions before the application was 
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submitted, had indicated to the company in writing that it could submit the proposal to the 

designated office in Dawson City, but the proposal would have to go through an executive 

review because the information previously submitted for the project was for permanent closure 

by the previous owners and not for bringing the mine into production (Ronson, 2013).  

Additionally, the mine was intending to operate at a greater threshold than the Dawson Office 

was able to approve. 

The company had tried to use its relationship with the First Nation to pressure YESAB to 

allow its proposal to undergo the shorter and less costly review process in Dawson City.  The 

YESAB did not budge and on February 14, 2013, after almost one month of adequacy review by 

the Dawson Office, the designated office YESAB Assessor issued a decision claiming that the 

Designated Office does not have jurisdiction to assess this project, and that the project would 

need to undergo review by the Executive Committee of YESAB.  (Tobin 2013; CBC, 2013).   

Golden Predator had garnered the support of TH through a socio-economic agreement 

that exchanged TH's support for the project with equity interest in Golden Predator as well as 

other benefits (Ronson, 2013).  Despite this agreement, TH's support did not affect the decisions 

of the YESAB.  The incident demonstrated the commitment of the YESAB to uphold processes 

outlined in the YESAA and to not undermine the process due to pressure from a mining 

company.   

5.5.2 Challenge to the Peel River Watershed Plan 

The second example illustrates how the Yukon government unsuccessfully attempted to 

circumvent its own legislation.  The Umbrella Final Agreement41 identifies that non-settlement 

land in specific regions of Yukon are subject to multi-stakeholder collaborative planning 

 
41 The UFA was the framework used to negotiate the Yukon First Nation land claim and self-government 

agreements.  The YESAA was outlined in the UFA and its language was included in the Yukon Act. 
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processes.  In 2004, the first post-land claim planning process began through the creation of the 

Peel Watershed Planning Commission (PWPC) in 2004 (Joannou, 2019, Aug.23).  After four 

years of thorough consultation and adherence to the processes outlined in the UFA, the PWPC 

initiated the process for approval for its recommendations42. 

In 2010 Yukon government signed a Memorandum of Understanding (MOU) with the 

PWPC to work together to obtain community consensus on the recommendations.  The parties 

signed another MOU in 2011.  The affected First Nations submitted a response to the PWPC in 

February 2011.  Shortly after that, the Yukon government submitted its own written response to 

the PWPC’s plan that, as Judge Karakatsanis identifies in his Supreme Court of Canada ruling, 

softened the recommendations of the PWPC.   

The Yukon Government requested the PWPC to reconsider its recommendation to restrict 

resource development in the region and for the PWPC to develop options for development that 

reflect “conservation, tourism and resource values throughout the region” (Supreme Court of 

Canada 36779, 2017).  The government’s response was an attempt to increase opportunities for 

resource development in the Peel Watershed, but it did not detail or request specific 

modifications to the plan as required by the UFA.  In addition, by offering its own response to 

 
42 The process outlined in the UFA identifies the right for Yukon government to accept, reject or request 

modifications to the recommendations on non-settlement land. There is a specific process for approving land use 

plans: 

11.6.1 A Regional Land Use Planning Commission shall forward its recommended regional land use plan 

to Government and each affected Yukon First Nation.  

11.6.2 Government, after Consultation with any affected Yukon First Nation and any affected Yukon 

community, shall approve, reject or propose modifications to that part of the recommended regional land 

use plan applying on Non-Settlement Land.  

11.6.3 If Government rejects or proposes modifications to the recommended plan, it shall forward either the 

proposed modifications with written reasons, or written reasons for rejecting the recommended plan to the 

Regional Land Use Planning Commission, and thereupon:  

11.6.3.1 the Regional Land Use Planning Commission shall reconsider the plan and make a final 

recommendation for a regional land use plan to Government, with written reasons; and  

11.6.3.2 Government shall then approve, reject or modify that part of the plan recommended under  

11.6.3.1 applying on Non-Settlement Land, after Consultation with any affected Yukon First Nation and 

any affected Yukon community. (Government of Canada, 1993) 
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the recommendations, the Yukon Government was not upholding the intentions of the MOU 

signed earlier that year that had indicated a willingness to pursue a consensus-based decision on 

the recommendations.   

In July 2011, the PWPC released its final recommendations, which included the 

protection of 80% of the land from mineral development while allowing 20% open to mineral 

development.  With six major rivers in the region, the Peel River Watershed is untouched by 

roads or development and remains a sizeable intact ecosystem.  The Peel River Watershed 

remains an important area for traditional pursuits for three Yukon First Nations, including the 

NND, TH, Vuntut Gwitchin First Nation (VGFN), plus the Tetlit Gwich'in of Fort McPherson in 

the North West Territories (Peel Watershed Planning Commission, 2019).  Figure 5.4 below 

provides a North West perspective of the region and shows that the area is not accessible by road 

and is largely pristine. 



 155 

 

Figure 5.4: View of Peel River Region from Dempster Highway, Yukon (Shelagh Rowles photo). 

During the fall of 2011, there was a territorial government election with the conservative 

Yukon Party achieving a third consecutive mandate with almost all new MLAs, including a new 

Premier Darrell Pasloski.  The Peel watershed was a significant election issue, but the Premier, 

Darrell Pasloski, remained vague about his party's stand on the Peel (J. Thompson, 2011). After 

the election, the Pasloski government attempted to introduce its own process for modifying the 

recommendations in February 2012.  Yukon First Nations quickly thwarted the idea.  The 

affected First Nations argued that the government's process did not follow the processes outlined 

in the UFA.  Rather than following the MOU signed in 2011, the Government assumed that they 

had authority over non-settlement land and that the First Nations had authority over settlement 
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land, and thus conducted its own consultation about the recommendations (Supreme Court of 

Canada 36779, 2017). 

In January 2014, the Yukon government submitted its modifications to the plan, which 

included significant opportunities for development in the region: 

In contrast to the 100-per-cent and 80-per-cent protected area designations advocated for 

early in this years-long debate, the blueprint released Tuesday protects 29 per cent of the 

planning region.  Moreover, those holding existing mineral claims and oil and gas leases 

retain the right to work those areas, and to access them by all-weather road or air. 

Full-fledged development is a theoretical possibility, as governed by restrictions 

determined by future environmental assessment exercises. 

The government has ruled out the expropriation of claims and rights as an option. 

Limited development can occur in another 44 per cent of the area. The rest would be 

considered "Integrated Management Areas” in which most development opportunities 

would exist. (A. Cruikshank, 2014) 

 

Soon after the Government approved its recommendations to the plan, NND, TH, the Canadian 

Parks and Wilderness Society, Gill Cracknell43 and Karen Baltgailis44 initiated legal action 

against the Yukon Government.  They asked the Government to discard its recommendations and 

argued that the Government did not follow the UFA in its second consultation.  Following that, 

the First Nations sought orders to limit the Government's ability to modify or reject the final 

recommendations (A. Cruikshank, 2014). 

Yukon Supreme Court Judge Ron Veale concluded that the Yukon Government did not 

follow processes outlined in the UFA and declared the Government’s second consultation and 

subsequent recommendations null while directing the parties to go back to the final consultation 

phase of the process.  Immediately the Yukon Government appealed the decision, but the Yukon 

Court of Appeal upheld Veale’s decision to quash the government recommendations and directed 

the parties to return to the process where Yukon received the initial recommendations (Blewett, 

 
43 Gill Cracknell was the Executive Director of the Canadian Parks and Wilderness Society. 
44 Karen Baltgailis was the Executive Director of the Yukon Conservation Society. 
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2017).  The legal rulings on the Peel River Watershed has confirmed the strength of the YESAA 

legislation and its ability to uphold the democratic processes embedded in the legislation.   

In 2017 the Supreme Court ruled in favour of the First Nations and quashed the Yukon 

government’s recommendations concerning the Peel Watershed while over-ruling the Yukon 

Court of Appeal’s direction to return to the earlier stage of the planning process: 

By proceeding in this manner, Yukon “usurped the planning process and the role of the 

Commission” (trial reasons, at para. 198). Its changes did not respect the Chapter 11 

process. Respect for this process is especially important where, as here, the planning area 

includes First Nations’ traditional territories within non-settlement areas. As both the trial 

judge and Court of Appeal noted, Yukon’s conduct was not becoming of the honour of 

the Crown. I therefore agree with the courts below that Yukon’s approval of its plan must 

be quashed. (Supreme Court of Canada 36779, 2017) 

 

The decision reinforced the integrity of the planning process as outlined in the UFA.  The 

Yukon Liberals had accepted the original recommendations from the PWPC but wanted to obtain 

clarity from the federal courts concerning the legal strength of the UFA’s land use planning 

processes 

5.5.3 Bill S-6 

This example shows how the federal Conservative government attempted to lessen the 

role of Yukon First Nations governments in mining approval processes by introducing Bill-S6 in 

2014.  Bill-S6 was created to usurp the influence of Yukon First Nations and strengthen the 

authorities of Yukon government for mining approval processes.  Soon after Judge Veale 

presented its ruling on the Peel Watershed, the parties45 appealed the Yukon Court of Appeal’s 

decision to the Supreme Court of Canada to obtain clarity from the courts about the requirements 

for land use planning outlined in the YESAA.  While the case was undergoing court processes, 

 
45 NND, TH, the Canadian Parks and Wilderness Society, Gill Cracknell and Karen Baltgailis 
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the government used the YESAA five-year review process46 to introduce changes to the YESAA 

by introducing Bill S-6.   

The changes outlined in Bill S-6 enabled the Canadian government to delegate authority 

for the final approval of YESAB to a territorial minister, while also imposing strict timelines for 

approval.  The proposed changes included the authorization of the federal minister to delegate 

any powers, duties and functions under the Act to the territorial minister, to exempt projects and 

existing projects from the requirement of a new assessment when an authorization is renewed or 

amended, to establish time limits for permitting, and to allow the federal minister to administer 

binding policy directions47.  By delegating authority to the Yukon Government to impose 

binding policy direction for mine development approval processes, the federal government 

usurped the authorities of Yukon First Nation governments included in the UFA and the 

YESAA.   

Yukon First Nations were not fully consulted in the development of the Bill and were 

angry with the government's disregard for their role.  They also argued that the Bill undermined 

their land-claim and self-government agreements: 

Smith48 said he opposes would-be amendments he believes would chop the limbs off an 

arms-length body, curtailing its independence and violating the spirit of the Umbrella 

Final Agreement, with repercussions for Yukon residents and the environment. 

(Reynolds, 2014b) 

 

 A contingent from the Council of Yukon First Nations (CYFN) leadership went to 

Ottawa in December of 2014 at the request of the federal government.  In a press conference, 

 
46. The five-year review process is outlined as a requirement in the UFA 
47 This included the giving the federal government the authority to make binding policy decisions related to 

the YESAA to the Yukon Government.   
48 Mike Smith was Yukon’s Regional Chief for Assembly of First Nations in 2014 
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they expressed their frustration with the meeting.  Rather than discussing the proposed changes, 

they were admonished and ridiculed by the federal minister:   

“The minister shut us down by telling us we are ‘not real governments’ and therefore he 

does not need to make us active participants in changing legislation that arises from our 

treaties,” Eric Fairclough, chief of the Little Salmon-Carmacks First Nation, said during a 

press conference held this morning in Ottawa. (Reynolds, 2014a) 

 

Mining companies in Yukon were divided in their support for the Bill.  Some publicly took the 

side of Yukon First Nations, while others publicly supported Bill-S-6.  Soon after Bill S-6 was 

passed, the Harper government lost the 2015 fall federal election to Liberal Justin Trudeau.  The 

Trudeau government repealed all changes to the YESAA by passing Bill C-17. 49  

 By the spring of 2017, federal minister of Indigenous and Northern Affairs, Carolyn 

Bennett, introduced Bill C-17, which repealed the contentious changes to YESAA included in 

Bill S-6.  The Yukon Chamber of Mines represented Yukon’s mining industry by supporting Bill 

C-17. The Chamber emphasized the important role Yukon First Nations play in the mining 

industry.  At the same time, the Chamber encouraged the federal government to address the 

inherent problems with YESAA, especially the duplications with the requirements of the Water 

Board and the time required for a YESAB review: 

I would like to draw your attention to Minister Bennett's commitment in a letter to the 

Yukon Chamber of Mines dated July 6, 2017, “Once amendments to Bill C-17 have been 

made, the department is willing to work with Yukon first nations, the Government of 

Yukon, and stakeholders such as your organization to review these issues in order to 

identify possible short-term administrative or long-term legislative solutions.” 

We appreciate this commitment. However, it is imperative that all orders of government 

work to undertake and implement solutions to these issues in advance of the passage of 

Bill C-17 to ensure continuity for all parties involved. The time to start this work is 

already in the past. Our concerns for the future of our business have been shared with all 

levels of government. We strongly urge you to begin this work and establish a timeline to 

report progress on this front. 

The future of the Yukon mining and exploration community is threatened by a process 

that is clearly flawed. However, proof has been given of an improved process with the 

experience to date using these amendments. The mining and exploration community 

 
49 Bill C-17 repealed all the language specific to the YESAA included in Bill S-6 

https://openparliament.ca/politicians/carolyn-bennett/
https://openparliament.ca/bills/42-1/C-17/
https://openparliament.ca/bills/42-1/C-17/
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includes first nations communities as we enter a new era in mining where first nations are 

valued partners in our business. (Burke, 2019) 

 

Although the YESAA legislation remained intact, this section shows the difficulty the mining 

industry and the territorial and federal governments had in changing an exclusive resource 

development approval process to an inclusive democratic process. 

5.6 REFLECTIONS  

Chapter 5 reveals that mining technologies and the development of infrastructure in 

Yukon were used by the Canadian government to advance its interests with no platform for local 

people to shape the applications of the technologies to suit the North better.  For example, the 

federal government invested heavily in creating road infrastructure to the mines, invested in the 

mine construction and development, connected many of the mines including UKHM and Faro to 

Yukon’s energy grid, and constructed mining communities in Elsa, Clinton Creek, and Faro to 

develop the mines and to attract Southern workers.  All these investments supported the growth 

of the mining industry in Yukon but did little to address the interests of those already residing in 

the territory, especially Yukon First Nations people.  Further, the federal investment in 

transportation systems and power infrastructure for the mines enabled the import and operation 

of large earth-moving equipment to the territory for large-scale mineral extraction.    

   Yukon’s Type II abandoned mines are examples of how the federal government 

supported Southern businesses to serve federal interests over the needs of Yukon people.  Few 

mechanisms existed for Yukon people, especially affected First Nations, to question how the 

company about would mitigate the effects of large-scale mining and the significant piles of 

contaminated waste rock or acid drainage from the mine tailings.  The government waived its 

environmental requirements in order to keep mines in operation.  The owners were not prepared 
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to make the investments necessary to allay environmental damage incurred by mining 

operations.    

Despite the mining industry’s misgivings with the YESAA, the chapter confirms that the 

legislation has improved mining practices in Yukon. Most mines permitted after the introduction 

of YESAA, have upheld their obligations with affected First Nations and YESAA’s requirements 

with limited environmental impact. For example, during the seventeen years preceding the 

introduction of the YESAA, 1986-2003, the study identifies six mines, Faro Mine, UKHM, 

Mount Nansen, Ketza River Gold, Sa Dena Hes Mine, and Brewery Creek Mine in production or 

development. Of the five mines, three were abandoned, leaving projected liabilities of 1.3 billion 

dollars in environmental damages and significant social damage. Conversely, during the 

seventeen years after the YESAA was introduced, only one mining company, Yukon Zinc, went 

into receivership.  This shows that Yukon’s mining companies’ practices, including their use of 

technologies, reduced the negative environmental, social and economic impacts caused by 

mining activity.  

The examples of the Brewery Creek Mine and the Minto Mine show that inclusive 

decision-making processes allowed affected populations to reap more significant social and 

economic benefits from the mining activity.  Local people received training and jobs as well as 

financial contributions from companies based on the specifics of industry-First Nation 

agreements.  The power shift in the YESAA legislation is significant and was responsible for 

multiple court challenges.  The challenges to the Peel River Watershed Plan by the Yukon and 

federal governments and some industry actors and the challenge to YESAA’s permitting 

procedures by one industry actor reflects the profound changes and fundamental power shift 

introduced by the legislation.   
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The court rulings in Ross River v. Yukon Government confirming the duty of Yukon 

Government to consult RRDC on mineral staking in its traditional territory and the Canadian 

Supreme Court ruling in support of the First Nations on Na-Cho Nyäk Dun  v. Yukon concerning 

the protection of Peel Watershed highlight the growing influence of Yukon First Nations on 

resource development in the territory.  The Ross River v. Yukon Government case magnified the 

problems with free staking, which is allowed in the Quartz Mining Act. The Peel Watershed 

decision confirms the strength of processes outlined in the land claim and self-government 

agreements through the YESAA.  The case reinforces the legitimacy of Yukon First Nation 

governments and their role as signatories to the agreements and in federal and territorial 

legislation.  The development of land use plans will only add to certainty within the territory, 

although not everyone will agree with the final recommendations.   

The challenge for today’s mining sector is to use technologies to create the least amount 

of environmental destruction to extract minerals, to use the least amount of energy, and to 

establish meaningful agreements with Yukon First Nations to share the economic benefits from 

the operations.  Chapter Five demonstrated that the innovative and cocreated YESAA legislation 

creates a unique platform for industry, First Nations and governments to collaborate and innovate 

to achieve these goals.   
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CHAPTER 6  

THE ADAPTATION OF NEW TECHNOLOFIES IN YUKON’S 

CONTEMPORARY MINING SECTOR 
 

6.1 INTRODUCTION 
 

Chapter Five reveals how the federal government allowed mining companies to use new 

technologies for large-scale mining to support the government’s economic priorities in the South 

to the detriment of Yukon people and the environment.  This was illustrated by the significant 

investments that the federal government made in developing infrastructure and mines in the 

territory from the 1950s to the 1990s by establishing mining communities to attract and house 

Southern workers, not enforcing local hiring requirements agreed upon by mining companies and 

communities and waiving the environmental requirements for mines to operate safely.  The 

chapter also shows that the government and mining companies were unprepared for the 

environmental impact from technologies used for large-scale mining in Yukon.   

Chapter Five also demonstrates the positive effects of Northern-specific co-created public 

policy, the Yukon Environmental Socio-economic Assessment Act (YESAA).  It shows the 

difficulty government and industry had with the new and inclusive resource development 

approval processes in the YESAA that gave Yukon First Nations governments and citizens a 

strong voice in Yukon's resource development.  Despite their efforts to either work around the 

Act's requirements or to change it, the courts upheld the language and provisions included in the 

Act.   

The chapter also shows that the YESAA created a platform for determining if and how 

mining projects can advance.  The legislation also generated a fundamental power shift by 

including Yukon First Nations people as full participants for resource development decisions in 
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Yukon.  Once the YESAA was in effect, fewer mining companies have gone into receivership or 

have generated concerning environmental liabilities.  The YESAA also requires mining 

companies to disclose what technologies they intend to use for extraction, production and 

restoration, and what environmental or social threats they may impose.  

Chapter Six establishes how Yukon’s contemporary mining industry has adopted and 

adapted new technologies.  The literature identifies the importance of locality in determining if 

and how new technologies are introduced in a region (Hall, 2020). Although the YESAA goes a 

long way to providing a platform for localized decision making and input by involving Yukon 

First Nations governments and citizens and the Yukon public at large, the headquarters of all the 

producing and developing mines are located in Southern Canadian cities, or outside the country.  

Mining companies are required to comply with agreements and approval processes determined in 

Yukon, but they have a limited capacity to participate in regional innovation and problem-

solving because their business operations are not grounded in the region.  Further, their business 

decisions serve the interests of shareholders, investors and governments rooted in the regional, 

national or sector specific innovation systems of another region or country.   

The chapter offers three primary contributions to the study.  First, Shawn Ryan and 

GroundTruth Exploration’s Drones to Drills Program illustrates the benefits of regionality in 

Northern innovation.  Ryan transformed Yukon’s exploration sector by repurposing and 

combining existing technologies to address the unique geology of Yukon.   Ryan was able to 

ascertain how technologies could be used to serve specific Northern purposes.   

Second, disruptive technologies are likely to transform Yukon's mining sector in the 

coming years. Yukon’s governments and industry actors will be challenged to determine when 

and how they will be introduced or how they should be applied to serve Northern interests 
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because the majority of Yukon's mining company headquarters are outside Yukon.  The study 

shows how financial vulnerability within Yukon’s mining industry has inhibited the industry and 

government’s ability to collectively anticipate how disruptive technologies, like automated 

equipment will influence jobs and the economy in Yukon.  

Third, the chapter shows that automated technologies, like self-driving trucks, will 

become more prevalent when companies have financing and experience using automated 

technologies, and after the federal and territorial governments have introduced the necessary 

digital infrastructure in the territory to support automated technologies.  Apart from the 

introduction of the YESAA, the Yukon government has not introduced public policy to 

adequately prepare businesses and citizens for the anticipated effects of the technological 

revolution.  For instance, like other remote jurisdictions, a skills gap between the skills required 

for future jobs and those required for today’s jobs is growing. Yukon people are not acquiring 

the skills for a tech-driven mining sector (Barnett and Lopez, 1012; Coates, 2020, Manyika et al., 

2017).  Yukon’s education system is underserving Yukon students in STEM programming in 

Yukon communities, which may keep Yukon First Nation and other community youth from 

acquiring the skills required tech-driven mining jobs leaving the people in the territory 

vulnerable to increased competition from Southern workers and to marginalization from the 

global economy.    

6.2 SHAWN RYAN AND NORTHERN INNOVATION  

Hall (2020) identifies how regional innovation offers a useful tool for innovators to adapt 

new technologies addressing regionally specific challenges.  Since the early 2000s, Shawn Ryan 

and his GroundTruth Company have been repurposing existing technologies to introduce new 

exploration methods designed explicitly for Yukon’s distinct geology and environment.  Their 
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work demonstrates the value and impact of regional innovation.  This section introduces the 

story of the Drones to Drills Program through a comprehensive examination of the work of 

Shawn Ryan and his GroundTruth company to understand how and why Ryan developed the 

program, its impacts, and how it contributes to understanding Northern innovation. However, 

this section demonstrates that the Yukon government lacked a strategy for encouraging 

innovation in mining and the territory.  Ryan and the GroundTruth company worked 

independently and did not benefit from an innovation ecosystem consisting of relationships 

among industry, government and post-secondary actors.  

Ryan is famous for having found large gold deposits in the White Gold District in North 

Yukon. These finds included noteworthy discoveries such as the Golden Saddle, Coffee Creek 

and White Gold properties.  He applied a variety of technologies to improve the accuracy of his 

exploration techniques while reducing the environmental footprint of his explorations 

significantly reducing costs. This made it easier for future exploration companies to operate 

within the requirements of the YESAA successfully.  
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Figure 6.1:  Deposits Discovered in White Gold District (North of 60 Mining News, 2020). 

After establishing the White Gold District, Ryan created White Gold Corp, an exploration 

company active in the White Gold District.  The map above highlights the various deposits 

discovered in the White Gold District.  Currently, 34% of White Gold Corp is owned by Kinross 

Gold Corporation and Agnico Eagle Mining. The company recently received a $6 million 

investment from Canadian billionaire Eric Sprott (White Gold Corp, 2020).  The literature 

identifies the value of the triple-helix model in generating innovation (Bianchi & Bellini, 1991; 

Carlsson et al., 2001; Cooke, 2001, 2008; Hekkert, Suurs, Negro, & Kuhlmann, 2007; Ranga & 

Etzkowitz, 2013).  
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Before digging into Ryan’s innovations further, it is important to acknowledge that his 

exploration work is primarily situated in the North Yukon, not far from Dawson City.  The 

region was not glaciated in the last ice age and is known as Beringia.  The section will highlight 

technologies used by Ryan and the GroundTruth company to decrease the time required for 

exploration as well as its environmental impact including drones, DC resistivity induced 

polarization surveys, X-Ray fluorescence, GT Rotary Air Blast Drills, and Reverse Circulation 

Drills. 

6.3 THE DRONES TO DRILLS PROGRAM  

This section introduces Ryan’s Drones to Drills Program while describing development 

stages in mining exploration to offer context to the story. A feasible mining project must have 

mineral potential that significantly exceeds the costs of infrastructure, energy, labour, and 

transportation. The type of mineral showing informs the size of a deposit required for a project to 

be feasible. Prospectors and exploration companies play an important role in discovering mineral 

deposits.  In Ryan’s case, the mineral he seeks is gold.50  Ryan argues that the high cost of going 

into production in Yukon requires a larger and better quality gold deposit bigger than would be 

required in Southern regions where roads are in place and mines have access to cheaper energy.  

He identifies the amount of gold needed for a Yukon project to become productive:  

…now it needs to hit the 2 million [ounces] mark to become productive… 

That's the magic number you need in Yukon -you can get it.  

There's nothing negative or positive, that that's just the way it is for the economics. I'm 

pretty sure that we're going to hit that over the long term.  That was the vision for the 

Dawson district -it was always the vision -there are many deposits in there, and we just 

got to hit them one at a time.  

And then, you know, the White versus the Coffee -the Coffee accelerated past that. 

They're up to 5 million ounces. But they only have around 2.5 million ounces that are 

 
50 The cost per ounce of gold is typically high which means the overall deposit may be modest.  

Conversely, because the value of copper is lower, deposits must be large to make a project viable. 
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true economic ounces at the moment for heap leaching, so that was more than enough to 

break the barrier to set up a mine51. (Ryan, October 16, 2018) 

 

6.3.1 Target Generation 

An exploration regime includes many steps, with each step offering additional 

information about the economic viability of a site. Marjoribanks (2010) explains the steps that 

usually inform a good exploration program, with each step determining whether the next step is 

pursued. This section captures some of the steps Marjoribanks identifies.  The first step, target 

generation, involves all activity preceding targeted drilling.  The target generation phase 

involves indirect and direct fact-finding about a prospective site such as reviewing known 

mapping and geological information, air photographs, detailed geological mapping, rock and soil 

sampling, and exploration drilling (Marjoribanks, 2010).   

Ryan’s understanding of the geology of region and mapping software helped him 

successfully alter conventional soil sampling of unglaciated sites.  Rather than relying on a 

sampling system intended for previously glaciated regions, Ryan realized that sample rocks 

sitting just below the surface were never moved by glaciation, they therefore, represented the 

minerals deeper in the soil.  This discovery cut the time required for target generation from two 

months to two-weeks.   

In 1993 Shawn Ryan and his wife and business partner, Cathy Wood, began prospecting 

in the Dawson region.  Ryan grew up in Timmons, Ontario and came to Yukon to pick 

mushrooms.  Although Ryan came from a mining family and community, he had no formal 

training in the industry.  After marrying Cathy, he began prospecting in the Dawson region 

(Wolfe, 2011).  He learned about the roles of prospectors and junior mining companies in 

 
51 Ryan is referring to the total resource, which is the total amount of gold present.  A reserve is the portion 

of the total resource that is present.  When Ryan says that they have 5 million ounces, that is the total resource.  The 

2.5 million ounces refers to what the company has in reserveInvalid source specified. 
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developing projects and the economic relationships between major mining companies and 

juniors.  Right away Ryan began acquiring claims, learning about the complex fabric of Yukon’s 

mining systems and tending to his claims.  He also discovered how optioning claims52 could 

provide him with an income, as New York Times Magazine writer Gary Wolf who visited Ryan 

and Wood in Dawson City explains: 

At the very bottom of this opaque and volatile market are mining claims like the ones 

Ryan was staking when he walked around the bush near Dawson, pounding wooden four-

by-fours into the earth, sometimes attached to a steel rod if the ground was too hard to 

penetrate. These stakes gave him an exclusive right to extract minerals. But if he didn’t 

work on the claim, or pay an additional fee, his rights would expire over time. Typically, 

prospectors support themselves by optioning claims to juniors in exchange for yearly 

cash payments and thousands of shares of penny stock.(Wolf, 2011) 

 

Ryan optioned claims to juniors for several years, but the payback was nominal.  During 

this time, Ryan was living off-grid in a cabin near Dawson City with his wife and two children.  

Ryan understood the importance of finding out about the region he was prospecting and reached 

out to find many sources:   

Ryan spent winter nights by the wood stove reading old mining journals. In the summer, 

he gathered rocks and drove them down to Whitehorse to show to Mike Burke, a 

government geologist. Burke enjoyed it when prospectors came by. They would stand in 

the parking lot, scratch at the rocks with their knives, talk. Burke asked questions about 

what Ryan was seeing, drew him out and set him off again full of optimism and clues. 

(Wolf, 2011) 

 

Genuinely interested in geology, Ryan studied maps and was fascinated by the prospect 

of finding a source of gold in the region.  Despite colourful stories in the region about the 

location or existence of the motherlode,53 and valiant efforts of many prospectors over the past 

century to find it, nobody had found the source of gold in the region.   

 
52 An option agreement is like a lease.  A prospector will sign an agreement with a junior company.  This will allow 

the company to earn an interest in the prospector’s property. In return, the prospector is given payments annually 

and/or shares in the company. (Government of Newfoundland and Labrador, 2020)  
 
53 The motherlode is what local prospectors believed to be the source of gold in the Klondike.   



 171 

In the early 2000s, Ryan’s wife arranged for their cabin to be connected to the electrical grid and 

to the internet.  Despite Ryan’s initial displeasure, access to the internet changed everything.  

Wolf describes the impact the internet had on Ryan’s access to maps and how it dramatically 

increased his understanding of the geology of the Dawson regiony:   

Ryan plugged a computer into one of the outlets, downloaded government maps and 

began exploring the territory the way real geologists did it: using data, from above. 

A new aerial magnetic-resonance survey of the Yukon had just been released, which gave 

important clues about the composition of the rocks underground. Ryan, who is a fast 

learner, identified a promising spot about 30 miles from Dawson. He staked a few claims 

and told Wood he wanted to do a large soil-sampling project to see what they really had. 

(Wolf, 2011) 

 

Ryan named his claims “Lucky Joe”.  After sampling these claims, Ryan optioned them 

off to a junior company who, in turn, optioned them to mining major Kennecott54.  When a 

prospector options a claim, the transaction may be for cash or for shares in a company.  When 

claims are optioned, geologists from the optioning company will often make a site visit 

.(Newfoundland and Labrador Natural Resources, 2010).  Kennecott sent a geologist, Ricardo 

Presnell, to visit Ryan in Dawson City. 

Presnell played an important role in helping Ryan understand how on-line mapping could 

improve his exploration techniques.  Ryan’s time with Presnell deepened his understanding of 

mapping software and reinforced his enthusiasm for comprehensive soil sampling.  It also 

resulted in Ryan’s discovery of another rich gold deposit, the Golden Saddle: 

Presnell introduced him to advanced mapping software and showed him how to tell his 

stories on a grand scale. The goal, after all, was not to pack a few hundred ounces of gold 

out of the bush in a satchel but to locate deposits big enough to support investment in a 

mine. That meant a billion-dollar deposit, minimum. The two of them talked endlessly 

about sampling methods, about “quality work,” about the Yukon’s unique geological 

history….   

 
54 Kennecott is a subsidiary of mining giant Rio-Tinto.  Kennecott later sold its interests in Lucky Joe to 

junior exploration Golden Predator.  Golden Predator subsequently sold its options to White Gold Corp to pursue a 

project in southeast Yukon.  
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After Kennecott bought the Lucky Joe, Ryan grabbed his payout and spent it all chasing 

more gold. “Double-or-Nothing,” Burke called him. But Ryan was not just gambling. He 

was exploring systematically, doing thousands of soil samples a year. …Walking above 

the White [River], where his soil data looked good, Ryan caught sight of a low 

outcropping of quartz… (Wolf, 2011) 

 

The outcropping proved to be significant a find that would be named the Golden Saddle, which 

was sold to Kinross, a mid-size mining company.55  Methodical and comprehensive soil 

sampling was an instrumental part of Ryan’s strategy. 

Ryan’s discovery of the White Gold district generated substantial interest in the mining 

industry, and it coincided with an increase in the value of gold stock from approximately $800 in 

2007 per ounce to over $1700 per ounce in 2011 (USAGOLD, 2020).  Ryan continued to option 

off his claims to juniors while refining his soil sampling method (Wolfe, 2011).  He refined his 

approach from using conventional pitting and trenching methods for sampling to identifying 

representative rocks and looking at soil anomalies.  Pitting and trenching methods are used to 

obtain a better understanding of the properties of an exploration site and involve trenching down 

to the bedrock.  The method involves removing surface soil to expose bedrock.  The bedrock is 

then excavated or blasted to show mineral zones (ADITC, 2015; Marjoribanks, 2010). 

Ryan recounts the story of how he came to question the necessity of the trenching method 

in an unglaciated site, such as Beringia, and how it became his standard practice in the region: 

…we sent them out. It looked like it was going to be a two-month program and they were 

done in about two and a half weeks…  

So then when I had a look, we flew over and then walked down the trenches, I said “My 

God, I'm totally wrong here”. The potato farmers from Prince Edward Island dig deeper 

hole than this.  What the hell's going on here…. So, the first question I asked them is you 

guys never see a trench before -right?  

They say “no”…   

 “but you guys sampled the whole thing.” And what they did unique was, so that would 

be that was a big breakthrough, is they actually only went down like two feet to two and a 

half feet.   

 
55 Kinross eventually sold its interests back to White Gold Corp, a company established in 2016. Ryan is a 

director and technical advisor for the company.   
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Right where we're taking our soil, and they took the representative rocks56.  So that, by 

taking representative rocks, because we are unglaciated terrain, they had to come from 

nearby, like almost on top of it and the speed we were able to evaluate the ground that 

way was from two weeks instead of two months.   

And it was like holy crap -it was one of those moments like these little breakthroughs that 

people didn’t figure out yet.  It was mostly because of naivety of our industry.   So that's 

when it dawned on me and that’s what we used to find the Coffee and the White [gold 

districts].57 (Ryan, October 16, 2018) 

 

By only going down 2 ½ feet and gathering broken up bedrock, the information was as good as 

going down to the bedrock.  Further, it is easier than drilling down to the bedrock.  This 

approach is specific to Beringia because it was unglaciated, and the rock should be closely linked 

to the underlying bedrock.  This had an enormous environmental benefit because it minimally 

disturbed the overburden. 

Ryan refined this technique by taking a small backhoe, which was easily portable on a 

helicopter, into a remote site to take shallow representative samples.  The time required to survey 

a site reduced significantly. In glaciated regions, weathered, unconsolidated bedrock material 

(regolith) is scraped from the bedrock surface by glaciers and can be redeposited far from the 

initial weathering site. However, in unglaciated regions like Beringia and the Dawson Range, 

regolith evolves in place and the soil profiles that develop from it are closely linked to the 

underlying bedrock:  

You start with soils, but by them doing this little shallow trenching and grabbing 

representative rocks, they didn’t need to have the channels in. They just needed to know 

where the areas that had the best gold rocks and that actually succeeded. So that's why we 

literally tore apart now everything that we do in the business.  (Ryan, October 16, 2018) 

 

Most regions in Canada were glaciated during the last ice age, which makes the Dawson 

region particularly unique.  Until Ryan identified the relationship between representative surface 

 
56 Representative rocks are rocks that are representative of the bedrock below 
57 Ryan is explaining how he came up with the idea of representative rock sampling in the North Yukon 

region. 
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rocks and subsurface rocks in Beringia, exploration in Yukon used conventional exploration 

techniques that did not consider the uniqueness of unglaciated regions.  Ryan identified the 

importance of sampling and understanding the geology of a region as critical to the target 

exploration stage of exploration.  

6.3.2 Target Drilling - the Drones to Drills Program 

The next phase in exploration is target drilling.  Target drilling determines the quality of 

a deposit -it is at this stage that most exploration projects end (Marjoribanks, 2010).  After 

changing his sampling method in the target exploration stage, Ryan introduced technologies, 

such as drones, DC resistivity induced polarization surveys, X-Ray fluorescence, that 

transformed Yukon’s exploration sector by reducing the time required for drilling from two years 

to two weeks, reducing environmental impacts from drilling and significantly cutting the costs of 

drilling from $500-700 thousand to under $100,000 (Stewart, 2014).  The specific applications of 

the technologies will be examined in more detail throughout the chapter. 

So, we ended up doing was dropping the price to use it. So instead of 20 bucks a meter 

we're down the $5.50 a metre. That's kind of when we did the same thing with the drone 

technology once we got hold of it, it was ten thousand bucks a day. Forget it. Let's drop it 

to a thousand bucks a day plus $100 bucks a flight. You know a client could do it for 

twelve hundred fourteen hundred bucks instead of $10,000. So, then people would use 

that technology more because it's cheap enough to use. (Ryan, October 16, 2018) 

 

The Drones to Drills Program came together after the fall in commodity prices in 2011. 

Cathy Wood, Ryan’s wife, established GroundTruth Exploration Company with co-owners Isaac 

Fage and Tao Henderson.  Ryan acted as an advisor to the company.  The company introduced a 

variety of technologies that complement each other to provide a comprehensive suite of data 

about a site including drones, DC resistivity induced polarization surveys, X-Ray fluorescence, a 

heli-portable excavator for trenching, GT Rotary Air Blast Drill (RAB) and Reverse Circulation 

(RC) drills (Fiscor, 2015).  This section introduces the applications of those technologies. 
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GroundTruth used drones to obtain high resolution imagery and digital elevation models 

to provide more accurate information about a region or prospective site.  If a site proves to have 

good mineral potential during the target generation phase, Ryan used a drone to obtain high 

resolution photos of a site: 

… (it's) about the size of a kite and weighs about 1.5 pounds. We fly the job site. What 

this gives us is a high-resolution photo down to about four to five centimetres. It gives a 

nice orthophoto and high-resolution DEM (topo) of the target area. It takes us an 

afternoon to fly it and allows us to process the information from that—which turns into 

the blueprint for the work site.” (Kornelsen, 2013) 

 

Information is taken from to pictures to determine features that may indicate mineral potential.  

If the site has potential, Ryan uses the DC resistivity probe to learn more about the 

characteristics of the rock types below the surface. 

Environmental geology and hydrology companies used DC resistivity geophysical 

surveys for several years predominantly to determine the presence of and distribution of water 

and contaminants in the ground.  The probe typically has four metal rods (electrodes) that are 

inserted into the ground.  Two rods introduce an electrical flow underground.  The other two 

electrodes measure the potential difference, or voltage drop, between two points in the induced 

underground electrical field.  The technique provides information about the resistivity (the 

inverse of conductivity) of the underlying geological materials, as well as the ability of those 

materials to hold an electrical charge (chargeability). If ore bodies exist in the subsurface, these 

parameters can be affected (Jones, 2007).   

Ryan repurposed the device from its hydrogeology roots to provide high resolution 

shallow geophysical imaging for exploration purposes.   

Low impact DC resistivity surveys offer a cost-effective way of looking under the 

ground.  The lightweight system uses 56-84 electrodes and runs on two 12-volt batteries.  

“It’s low impact, “Ryan said.  “Four guys and a helicopter can conduct the survey 
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without cutting lines or clearing the brush.  We’re no longer dragging cables through the 

bush. 

Ryan and his team have been experimenting with the spacing of electrodes and they 

incorporated a rock property mini-lab for measuring outcrops and specimens.  “A lot of 

people talk about this, but not too many are actually doing it,” Ryan said. (Fiscor, 2015) 

 

Ryan claimed that initially the geologists were sceptical of its application, but he proved 

its effectiveness.  The system enabled the team to acquire results from the characteristics of local 

rock types and used the information to make interpretations of rocks below the cover: “…Also, 

that's when we came up with this off-the-shelf, like we call it new, but it was off the shelf 

technology from the environment world58. And we just brought it across the table into the hard 

rock world.”  (Ryan, October 16, 2018). Ryan adjusted the application of DC resistivity by 

adding making the probes longer so they can go deeper into the ground.   

Another technology introduced by Ryan was the geoprobe.  The geoprobe is a portable 

drill used for rock and soil sampling.  It is an alternative to trench sampling59, which disturbs the 

ground and creates environmental disruption that requires follow-up restoration.  The probe 

leaves a light environmental footprint and can provide a continuous sample from surface to 

bedrock.  Ryan describes the function and importance of the geoprobe to his work: 

… we made that GT probe, which just probes the ground instead of making a hole. So, 

the hole was a really cool thing, and then with the advent of this GT probe, what that just 

does is punches a two-inch pipe down into the bedrock interface or 6ft. …  

this GT probe could do 200 meters a day, 40 samples, and XRF60 the bottom soil 

particles.  

You still send the rocks for assaying, but we use the soil particle as the XRF guide and 

then the guy, whoever's in charge of that program, he can actually see that data right now 

live [information]. And then the other cool part that we've thrown in that's helped us out 

is, all the camps are all basically tied in the Internet -satellite Internet. So, all the data that 

we're gathering from the geophysics, from the GT probe, to the RAB drill, to the drone, 

it's basically kicked out every night you know around between 9 -11 o'clock at night back 

to the main base somewhere in Dawson.  (Ryan, October 16, 2018) 

 
58 Ryan is referring to DC resistivity 
59 Still there are distinct advantages to trench sampling (seeing structural relationships, context of the 

mineralization instead of just a pinprick). The main advantage to Geoprobe is the environmental footprint. 
60 X-ray fluorescence is an analytical technique used to determine elemental concentrations in soil or rock 
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Samples from geoprobe coring are analysed by portable X-ray fluorescence (pXRF) techniques 

at various stages of drilling, including at bedrock, to provide a comprehensive picture of what is 

below the surface.   

XRF, or X-ray fluorescence is a non-destructive analytical technique used to determine 

elemental concentrations in soil or rock.  The technique enabled them to analyse straight from 

the core samples they gathered from the geo-probe.  Operated by remote control, the probe is on 

a lightweight tracker that samples with nominal environmental footprint.   

Ryan uses the rotary air blast (RAB) drill to gather bedrock samples and then uses the handheld 

XRF spectrometry to determine the chemistry of those samples.  Below he describes how the 

XRF and the RAB drill work together for better results: 

Because the RAB powders61 the sample, I'm able to use the XRF, it’s working ten times 

better than hitting the core because it’s powdered and now, I get a way better sample. 

Having those tools together was dynamite.  And so now we actually had a way of 

actually walking around, drilling a cheap hole, and evaluating the ground quickly, like 

with the XRF, and know if you are into the potential gold or not. (Ryan, October 16, 

2018) 

 

GroundTruth used the RAB drill as a key tool for target drilling.   

 

A Percussion Rotary Air Blast (RAB) drill operates by using high pressure air to move a piston 

driven hammer back and forth into ground.  The RAB drills are small and only require a single 

operator.  Bigger diamond drills require several operators.  Although RAB drills are common in 

Australia and the United States before Ryan began his work in the White Gold district, most 

Yukon exploration projects used larger diamond drills for exploration projects.  

RAB and RC drills have become a standard feature of Ryan’s work.  An RC drill is a 

drilling method that uses dual wall drill rods consisting of an outer drill rod and an inner tube.  

 
61 Ryan is indicating that the RAB drill turns the rock sample into powder. 
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The inner tubes are hollow and enable the drill cuttings to come to the surface in a continuous 

flow (Castle Drilling, 2016).  Northspan Explorations Ltd., a company based in Kelowna BC, is 

contracted by many Yukon companies to provide RC drilling. 

Before Ryan began adapting new technologies into his prospecting methods, most of 

Yukon’s exploration involved expensive large drilling operations frequently requiring two field 

seasons to complete.  As identified in a CBC report below, Ryan’s application of technologies 

changed this: 

Another company, GroundTruth Exploration, owned by Ryan's wife Cathy Wood and 

business associates Isaac Fage and Tao Henderson, does much of the actual field work. 

Together they say they've reduced work that used to take 18 months to about two or three 

weeks, and the cost has been reduced to about a fifth of what it was. (Croft, 2014) 

 

At great expense, diamond drills were used in the target generation phase of exploration.  This 

resulted in high costs for exploration projects with few mechanisms to determine the viability of 

a deposit before significant investments were made.   

In large diamond drilling operations, drills are transported by helicopter to remote sites in 

Yukon.62  Crews are selected for specific tasks such as soil sampling, drilling and maintaining 

the exploration camps.  Because of the size of the drills, large swaths of trees are removed to 

accommodate the movement of a drill as it drills holes in a series of intervals.  Projects were 

required to wait for core samples to be sent to assay laboratories for analysis.  Companies would 

have to wait for sample results before determining the viability of a project.  Ryan can get 

preliminary results immediately through the application of the XRF rays.  This has since become 

standard practice by exploration companies.  Further, in diamond drill operations, crews needed 

 
62 In southern jurisdictions with a comprehensive road network (Revuelta, 2017) drills are placed on the 

back of trucks for easy transport.  This is not a solution for Yukon’s remote regions which typically do not have 

roads and require air transport.  
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to return to the site after the drilling to restore areas disturbed by the drilling.  Ryan’s low impact 

approach eliminated this step. 

Diamond drilling is expensive and environmentally intrusive.  The YESAA sets out a 

threshold for permitting requirements in exploration camps.63  If exploration activity is below a 

certain threshold, YESAA does not require a review.  The diamond drilling projects required at 

least a Class 2 permit because of the size of the operation and its impact on the environment.  A 

Class 2 permit requires a YESAB review and permitting.  Ryan’s shallow trenching and 

comprehensive sampling require only a Class 1 permit, which does not trigger a review by 

YESAB, although today some Yukon First Nations require notification of Class 1 activity on 

their traditional territory.   

One industry informant identifies the reverse circulation (RC) drilling64 as being the most 

significant introduction of new technologies for Yukon’s mining industry. 

But I know on the exploration side of things, the introduction of reverse circulation 

drilling, use of drones, the use of geo-physical and geo-chemical exploration -all those 

things- have resulted in being able to do exploration at lower cost and with fewer 

impacts.   

That is one of the reasons why it makes it more attractive to explore in the Yukon vs. 

what it would have cost 15-20 years ago. I would say, probably the thing, at least in the 

Yukon, that has affected the greatest change is the RC driller.  These drills are really 

compact, and they can just be put on tracks and they can go through the woods.   

You don’t have to put in big roads and things like that, so those types of exploration tools 

have made it easier and less environmentally impactful to go to exploration.  This lowers 

costs and helps with the regulatory process as well.  This is really impactful in Yukon and 

helps spur this exploration boom that is happening right now.  (Mining Informant 1, 

March 6, 2018) 

 

Together the technologies created a quick and reliable system for target drilling as described by 

Ryan below:  

 
63 See appendix showing permitting thresholds 
64 As described earlier in the section, An RC drill is a drilling method that uses dual wall drill rods 

consisting of an outer drill rod and an inner tube.  It produces sample cuttings as opposed to rock core.  The drills are 

small, reliable and portable making them suitable for remote regions. 
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In the drilling world, they were used to 24-hour shifts drill, drill, drill… So, I said “screw 

it -we're going to drill 12 hours.” My lovely wife runs the drilling company says we're 

only paying for 12 hours. Everyone's going to do it. We only need one crew, but they're 

going to be like a satellite. 

… basically have the little mini-camp and because we put the drill on rubber tracks, 

which was a big breakthrough, now I don't need helicopter support because the 

compression we can run up three or four or five hundred meters… So, I could put all my 

fuel next to the compressor set up a little mini-camp for a week and then the drill, it could 

walk around from the hole. And they can now drill a hole and they get about 75 to 100 

metres in a 12-hour shift.  

The tele-viewer guy comes in from seven o'clock-8:30. He does his tele-viewing down 

the hole. And then he comes back and splices the tele-viewer data and the XRF data 

together. And then by eleven o'clock he's basically put that into the geo’s inbox that's in 

Dawson, and the idea is now the geo gets time to think about it for a couple of hours at 

night.  (Ryan, October 16, 2018) 

 

The technologies significantly decreased an exploration project’s environmental footprint while 

requiring less labour and infrastructure.  

6.3.3 Resource Evaluation Drilling 

The next phase, resource evaluation drilling, offers answers to the grade, tonnes and the 

mineral characteristics of the ore.  Marjoribanks (2010) describes the importance of this stage 

below: 

Because this can be such an expensive and time-consuming process, this drilling will 

often be carried out in two sub-stages with a minor decision point in between: an initial 

evaluation drilling and a later definition drilling stage. Evaluation and definition drilling 

provide the detail and confidence levels required to proceed to the final feasibility study. 

(p. 6) 

 

After this phase, a project will enter the feasibility stage, which will determine if the deposit is 

economically viable to go into development and subsequent production.  Most exploration 

projects do not advance to the feasibility stage (Australian Drilling Industry Training Committee, 

2015).   

Ryan hopes that if the Coffee project goes into production, it will lead to a reduction of 

costs for other projects, too. He also believes that it will become possible to encourage projects 
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to increase productivity in the region through cooperation.  He indicates how one project’s 

success could provide the necessary infrastructure for other projects to become viable: 

Basically, it’s the resource road system. We've just made another discovery by 

Henderson Creek. That it wouldn't surprise me if it turned into a potential deposit and 

that's the cool thing right now.  Like ten years ago, I needed to find two million plus 

ounces. Now that the road goes in, what's going to happen here is now if I find a half 

million ounces, it could potentially be trucked to one of the mines.  Let's say the Coffee 

with the heap leach pad, they eventually have a sulfide component to them, that they'll 

figure that out over the next few years. But the White is more conventional mill crushing. 

So, if that one goes into production, then let's say in five or six or seven years, then the 

idea that all the little new projects we are finding, it might be three or four million 

ounces, but even if it's just a half million ounces, it could be trucked to the mine and then 

all of these little satellite deposits become basically profitable. (Ryan, October 16, 2018) 

 

This vision could transform the Klondike region from being inaccessible and difficult to 

develop to one that is accessible and increasingly profitable.  Since 2010 technological 

development has continued in the exploration sector with larger diamond drills becoming 

increasingly light weight and portable (Davim, 2018).  Ryan recognizes the importance for 

change in the industry and he acknowledges how his work disrupted many assumptions in the 

industry and continues to push its boundaries.  He argues that many companies fail to look at 

deposits as systems and instead become too focused on single finds:   

…I seen that with Underworld65 my wife was covering.  I found the Coffee on the other 

side of the hillside. They actually ignored it.    

I said “guys, I think I have a big brother there right now.” 

So, they actually ignored me and I ended up with his big brother. So, that's when I 

realized you know that's the problem. Companies -they don't look at the district as a 

whole.  

So that's when I ended up doing that… You're going to look at them all. And you have a 

plan there like you get a full plan, yeah. That's why they66 jumped right into this business 

finance by giving me $5 million a year for two years. (Ryan, October 16, 2018) 

 

 Regional innovation systems (RIS), like national innovation systems, flourish through 

collaboration between post-secondary institutions, government and business (Cooke 1998; 2001, 

 
65 Underworld was an Australian exploration company. 
66 The “they” Ryan is referring are junior mining companies. 
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2005; Ludvall, 1992; Nelson, 1992).  However, each region will have its RIS style, depending on 

the relationships and capacity of local actors (Doloreux, 2003; Doloreux & Dionne, 2008; 

Greenwood & Hall, 2016, Hall, 2020).  The work of Shawn Ryan and the GroundTruth team 

reflects many attributes of regional innovation. Their innovations were developed within the 

context of North Yukon, such as his company’s success in repurposing existing technology to 

address uniquely local needs.  However, Ryan did not benefit from an effective or dynamic 

innovation system and therefore worked independently because Yukon lacks an innovation 

ecosystem system to support innovation. 

Ryan drew upon the services of the Geological Survey and benefited from the guidance 

of geologists.  But his innovations were not supported by the government.  They were not a part 

of a broader government strategy to reduce the impact of drilling on the environment or reducing 

the costs of exploration.  Ryan and GroundTruth built the Drones to Drills Program through 

their relationships with companies they met while optioning their claims and through their team's 

technical expertise.  Ryan also did not draw upon knowledge from Yukon College because the 

College had no expertise in this field.  They were not a natural contributor to his work.   

The absence of a mining innovation strategy or a dynamic innovation ecosystem in 

Yukon leaves innovators like Shawn Ryan and his GroundTruth team to work in isolation from 

the broader mining community.  Although information about the Drones to Drills Program is 

shared, and many individuals in Yukon’s mining industry are proud of Ryan’s work, there is no 

foundation for building upon the work and encouraging other companies to innovate.   

6.3.4 Yukon’s Mining Industry and Governments’ Recognition of the Drones to Drills 

Program 

 

Industry and government informants identify Ryan’s innovations, including the 

application of drones, DC resistivity induced polarization surveys, X-Ray fluorescence, GT 
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Rotary Air Blast Drills, and Reverse Circulation Drills as instrumental to the growth of Yukon's 

exploration sector in the early 21st century.  They highlight the positive impact of Ryan’s 

innovations on the environment and the overall cost of remote exploration.  For example, one 

informant states:   

…there are companies out there that are innovating and creating ways of exploring for 

minerals in a way that the environmental impacts are negligible.  You know, reducing the 

actual footprint on the land.  To highlight…you have the ability to go in under a class one 

license we are able to clear a four-metre-wide swath of trees in a cut-line.   

You can bring in your machinery to push around some dirt or use a backhoe to dig up 

some trenches in order to do some sampling.  Some of the equipment created now has 

zero of these impacts.  We are not needing to cut down trees, not needing to rip up the 

earth.  They are so absolutely precise in undertaking the work that incorporate 

technologies like computers, GIS, and drones in a way collects the data that you 

need…with less need for machinery, less need for destruction and less cost. (Mining 

Informant 6, July 10, 2018) 

 

Another informant argues that the greatest innovation to date in Yukon is in the exploration 

sector: 

…But I know on the exploration side of things, the introduction of reverse circulation 

drilling, the use of drones, the use of geo-physical and geo-chemical exploration -all 

those things -have resulted in being able to do exploration at a lower cost with fewer 

impacts.  That is one of the reasons why it makes it more attractive to explore in the 

Yukon verses what it would have cost 15-20 years ago.  

…I would say that thing, at least in the Yukon, that has affected the greatest change is the 

RC driller.  These drills are really compact, and they can just be put on tracks and they 

can go through the woods.  You don’t have to put in big roads and things like that, so 

those types of exploration tools have made it easier and less environmentally impactful to 

go to exploration.  This lowers costs and helps with the regulatory process as well… 

The biggest thing is because technology made exploration more economic, there is more 

exploration happening so there is a greater demand for people to go out and do 

exploration. ((Mining Informant 1, March 6, 2018) 

 

One informant highlights the environmental significance of Ryan’s innovations, as well as the 

expansion of his company to other remote regions in Canada: 

…GroundTruth has done some innovative work. And so watching mechanical 

exploration done with such a low impact to the environment, like I'm actually, you know, 

walking through the woods behind where the tracks of a particular machine have gone 
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and really, except for some small trees being cut to make way for the path on the side of a 

mountain, like you can’t see it.  It’s really amazing what they're doing.  

So, certainly you know we've watched all of that over the last number of years whether it 

be from the soil sampling or the Drones to Drills sort of concept, it has come a long way. 

In the Yukon we've watched the expansion of GroundTruth. They're working across the 

country right now….  (Mining Informant 10, August 27, 2018) 

 

Another informant expresses the impact that Ryan’s work has had on decreasing the 

environmental impacts exploration projects have on the environment:  

There's a technology, it was shared with me recently by a company in Dawson. We don't 

have to use their name, but it is not hard to figure out who they are. They are really like 

just absolutely mind-boggling, mind boggling!  

They've gone to, you know, not having to cut down lines, and using GIS and computer 

systems that are able to plot in a way that doesn't require cutting down trees anymore.  

But now have, you know, these miniature drills where you can traverse across the land 

and it doesn't even touch the grass. It could be on snow, on tracks and it can to do 

drilling. (Mining Informant 6, March 16, 2018) 

 

Clearly Ryan’s innovations have positively transformed Yukon’s mineral exploration sector.  

6.4 YUKON’S CONTEMPORARY MINING SECTOR 
 

Yukon’s contemporary mining sector is challenged by the financial vulnerability of 

mining companies active in the territory, making it difficult for the companies and Yukon 

government to determine how and when new technologies will be introduced in Yukon’s mining 

sector.   

Financing, permitting, regulation and commodity prices determine whether a project can 

proceed.  If commodity prices are low, companies will not have the returns necessary to make a 

mine profitable.  Many predict that commodity prices will remain strong because they are driven 

by modern society's needs such as cars, roads, airplanes, and computers (Mikesell & Whitney, 

2017).  As well, commodity prices are tied to global geopolitical events.   For example, when 

there is geopolitical instability or economic crisis, gold prices rise.  Gold prices rise when global 

currencies, such as the US Dollar, are vulnerable because of an economic crisis.  When the value 
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of currencies drop, gold is viewed as a safe haven for investors causing the price of gold to rise 

(Baur & McDermott, 2010).  The majority of metals mined in Yukon include gold, silver, 

copper, lead, and zinc.  The global economic volatility in 2020 stemming from the COVID-19 

pandemic is prompting financial institutions to predict a significant increase in gold prices. 

Although the bank has forecast gold prices to fall by 0.7% from its previous estimate of 

US$1,695 to US$1,684 per oz. by year-end, it sees this as an entry point for investors 

even if the price rally pauses as markets return to normal. As a result, it still envisions 

gold hitting a high of US$3,000 per oz. over the next 18 months. (Williams, 2020) 

 

If gold prices remain high, the viability of Yukon’s gold mines increases. 

 

6.4.1 Yukon’s Mining Exploration Sector 

 Exploration is the most active sector within Yukon’s mining industry.  Although 

exploration accounts for the greatest amount of activity, like other jurisdictions, most exploration 

projects never advance past the initial stages of exploration, which remains true for Yukon 

projects (Marjoribanks, 2010).  The companies range from one or two person operations to larger 

companies some companies are based in Yukon, while others are based elsewhere.  Today 22 

exploration companies, 8 drilling companies, 12 surveying and geomatic companies, 6 

environmental consulting companies, 3 geoscience companies, and 6 hard rock mining 

companies are registered with the Yukon Chamber of Mines (Yukon Chamber of Mines, 2019).   

6.4.2 The Difference Between Junior and Major Mining Companies   

Most mining companies in Yukon are junior mining companies that secure financing to 

develop exploration projects.  Projects that are successfully permitted and developed into mines 

are considered attractive for a buyout by major companies.  A major mining company is defined 

as maintaining an annual revenue greater than $500 million and the financial capacity to develop 

a mine from their resources (Metals Economics, 2019).  The only active major mining companies 
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are Agnico Eagle Mines Ltd. and Kinross Gold which own shares in Shawn Ryan’s White Gold 

Corp. (White Gold Corp, 2020) and Newmont Gold Corp, who own the Coffee Creek project. 

6.4.3 Yukon’s Producing Mines and Larger Mining Projects in the YESAA Approval 

Process 

Chapter Five introduced four mines that went into production in Yukon after 2003, 

including Capstone Mining’s Minto Mine, Alexco Resource Corp’s Bellkeno Mine, Yukon 

Zinc’s Wolverine Mine, and Victoria Gold’s Eagle Gold Mine.  As identified in Chapter Five, 

the Bellkeno and Wolverine mines only operated for short periods of time due to dips in 

commodity prices, while the Minto Mine was in operation until 2018, when it was temporarily 

closed. The copper mine was recently purchased by UK-based Pembridge Resources67 who 

reopened the mine in October 2019 for underground operations only (Tobin, 2019b).  Canada’s 

largest gold mine, Victoria Gold’s Eagle Gold Mine in central Yukon, poured its first bar of gold 

and went into production in September 2019 (Victoria Gold, 2019).   

6.4.4 Coffee Creek Project 

Newmont Goldcorp’s Coffee Creek Project is in the traditional territory of the Trondek 

Hwech’in, and the property with its proposed road networks overlap with the traditional territory 

of the White River First Nation, Selkirk First Nation and Nacho N’yak Dun First Nations 

(Hemmera Envirochem, 2017). Newmont Goldcorp’s headquarters is in Greenwood Village, 

Colorado.   

In 2016, Goldcorp, one of the world's largest gold producers with its headquarters in 

Vancouver, BC, purchased the Coffee Creek gold properties near Dawson City for $520 million 

from Kaminak Resources, a junior mining company (CBC, 2016).  The site's appeal was its rich 

 
67 In fall 2020 Minto Resources became the largest shareholder in the company.  The mine is now operated 

by Minto Resources. 
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gold deposit, coupled with the constructive and progressive relationship that Kaminak Resources 

had with the Tr’ondëk First Nation (Mining.Com, 2016).  

Goldcorp anticipated the project would produce 200,000 ounces of gold in each of the 

first five years of operation, making the project feasible.  The groundwork completed by 

Kaminak led Goldcorp to assume that the permitting process would be quick.  Instead, its first 

submission to YESAB was declined twice because TH, NND and SFN accused the company of 

moving too quickly and not listening to their concerns.  

“Having carefully reviewed the information in Goldcorp’s proposal as well as the 

comments provided by the Tr’ondëk Hwëch’in and Selkirk First Nation, the executive 

committee is of the opinion that Goldcorp has not met its obligation to consult in relation 

to those First Nations and the First Nation of Na-Cho Nyak Dun,” YESAB’s executive 

committee wrote in its report, issued July 12. 

“The only aspect we’re looking at is the consultation record…. They (Goldcorp) are 

missing pieces of it,” said Rob Yeomans, a spokesperson for YESAB. 

Goldcorp appears to have tried to rush through the consultation process in an effort to 

meet what mine general manager Buddy Crill referred to as an “aggressive” March 31 

assessment deadline. (Garrison, 2017) 

 

To move the project further ahead, Goldcorp dismissed its general manager and directed 

its team to complete a cooperation agreement with Tr’ondëk First Nation, which helped address 

some of the outstanding issues between the company and the First Nation: 

"The completion of this Agreement is a testament to our commitment to building strong, 

collaborative relationships based on open, honest communication and will lay a solid 

foundation for our ongoing partnership in TH's traditional territory," said David Garofalo, 

President and CEO of Goldcorp. "Through strong collaboration, mutual commitments 

and respect for each other, together, we can create shared value with mutual benefits 

through all stages of Coffee's mine life." 

"It took a significant amount of effort by TH and our citizens to achieve the agreement 

we have today. Our discussions went back several years, including workshops and many 

meetings throughout the exploration, feasibility, pre-YESAB and post YESAB review 

stages", said Roberta Joseph, Chief of Tr'ondëk Hwëch'in. "Our collaborative agreement 

provides for economic opportunities for TH, ensures we will be able to take the necessary 

steps with Goldcorp to protect the environment and establishes a solid relationship which 

addresses the values of our Treaty Rights and community recommendations, all of which 

taken together provides TH and Goldcorp with the certainty we each need for the project 
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to move forward. We're very pleased and we look forward to working with Goldcorp 

throughout the of the project." (Newmont Goldcorp, 2019) 

 

In January 2019, Goldcorp was subsumed by Newmont Mining Corporation, making the 

company the world's largest gold mining corporation.  This merger has caused some concern 

about Newmont's commitment to the Coffee Creek project as the deposit is small in comparison 

to other Newmont gold mines and may not provide the return on investment that Newmont 

requires. In 2019, Newmont Goldcorp put the project back into a pre-feasibility stage to 

determine the viability of the project (Newmont Goldcorp, 2019).  This raises questions about 

the likelihood the company will develop the project..   

6.4.5 Kudz ze Kayah Project 

 

In 2015, BMC Minerals, a mid-size UK-based mining company, purchased the Kudz ze 

Kayah property from Cominco Teck. The Kudz ze Kayah project is situated in Kaska traditional 

territory in southeast Yukon.  Cominco Teck had intended to construct a lead, zinc, and copper 

mine on the site in 2015.  Although there is a moratorium on staking in Southeast Yukon, BMC 

was able to work under the umbrella of agreements Cominco Teck had already negotiated with 

RRDC when they began developing the site in the late 1990s.  In July 2019, BMC completed a 

positive feasibility report, and in October 2020, they received a positive assessment from the 

YESAA for developing the mine (BMC Minerals, 2020).  During the review process, public 

input into the review process required BMC to gather more information about the project before 

the application could proceed.  This extended the YESAA review process one year beyond their 

original development plan.  BMC is currently projecting that construction will begin in 2021 

with production starting in 2023. 
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6.4.6 Alexco Resource Corp 

Alexco Resource Corp is a junior company with its headquarters in Vancouver BC.  The 

company’s mines are located in the Keno district in the traditional territory of the Nacho N’yak 

Dun First Nation.  The company recently discovered and developed the Flaming Moth and 

Birmingham deposits and secured the necessary approvals through the YESAB and the Yukon 

Water Board to mine the deposits.  As mentioned in Chapter 5, the company is hoping to bring 

these projects into production in 2020.  With at least three significant deposits in the Keno 

district, Alexco Resource Corp may be able to weather the fluctuations in commodity prices that 

it was unable to when it was only mining one deposit. 

Companies specializing in mining restoration play key roles in restoring Yukon’s 

abandoned mines, as well as fulfilling the planning and closure requirements of developing or 

producing mines.  Although Alexco Resource Corp, operates a producing mine, it also restores 

mines in the Keno district and is in partnership with JDS Mining to restore the Mount Nanson 

Mine in the traditional territory of the Little Salmon Carmacks First Nation.  As highlighted in 

the previous chapter, large restoration projects from the Type II abandoned mines are projected 

to generate sizable employment over the next ten years due to a $2.2 billion-dollar investment 

from the federal government (CIRNAC, 2019; Tobin, 2019a).  This may smooth some of the 

economic volatility created by the mining industry’s typical boom and bust cycles.  

6.4.7 Casino Mining Project 

Casino Mining Corporation is a junior mining company with its headquarters in 

Vancouver BC.  Its proposed Casino Mine is located in the traditional territory of the Little 

Salmon Carmacks First Nation, Selkirk First Nation and Trondek Hwech’in First Nation.  The 

company completed its feasibility study in 2013.   Due to the project's size and concerns about 
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ensuring the integrity of the proposed tailings ponds, the project is undergoing the highest level 

of review from YESAB for its copper, gold, molybdenum, and silver deposits Northwest of 

Carmacks (Fox, 2017).  If the project proceeds, it is estimated to be among the world's biggest 

copper-gold projects (Casino Mining Corporation, 2019).   

6.5 YUKON MINING INDUSTRY’S ADOPTION AND ADAPTATION OF NEW 

TECHNOLOGIES 
 

The literature establishes the important role the culture and economy of a region play in 

determining how new technologies are introduced and used within a region (Bjiker, Hughes & 

Pinch, 2012; Coccia, 2017; Coccia & Belitto, 2018; Nelson & Wright, 1992; Pursell, 2007; 

Smith & Marx, 1994).  For example, through the negotiation of the Yukon land claim and self-

government agreements, Yukon First Nations were concerned about how technologies would 

affect their cultural practices and traditional economies.  As a result, Yukon First Nations 

governments and citizens (and Yukon citizens broadly) are able to require mining companies to 

disclose what technologies they intend to introduce and how they may mitigate the 

environmental, social and economic impacts of the technologies through the YESAA review 

process.  Another example shows how using different technologies for exploration in North 

Yukon has made exploration more economical.  A common exploration method, diamond 

drilling, is expensive and has large environmental impacts.  Ryan repurposed existing 

technologies to improve mineral exploration in north Yukon.  He addressed Yukon First Nations' 

environmental concerns while refining his exploration methods to complement North Yukon's 

geology.  Ryan's new exploration techniques significantly reduced the cost of exploration for 

mining and exploration companies.  

This section also highlights the challenges First Nation and territorial governments face 

while anticipating the introduction of disruptive technologies, such as automated technology.   It 
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reveals Yukon’s mining sector's financial vulnerability and the territory’s lack of infrastructure 

inhibits Yukon’s industry and governments' ability to prepare for the impacts of disruptive 

technologies, such as automation. The lack of preparation for disruptive technologies may put 

Yukon people and businesses at a competitive disadvantage, thereby increasing Southern 

workers and businesses' opportunities because they are more prepared for automation.   

6.5.1 Access to Reliable and Affordable Energy  

Contemporary mines require access to reliable energy systems for operating their mines 

and their equipment.  The need for reliable energy will only grow with automated technologies, 

such as self-driving trucks. Accessing reliable and affordable energy is particularly challenging 

for companies intending to develop mines in Yukon’s remote areas.  Although Victoria Gold’s 

Eagle Mine, the Keno Hill district, and Minto Mine are all connected to Yukon’s electrical grid, 

other projects, such as BMC’s Kudz ae Kayah project, are too remote to be connected.   

Liquid Natural Gas (LNG) is considered a cleaner and less expensive energy source for 

energy production than diesel, which is likely the reason why Casino Mine and BMC have 

chosen LNG with diesel back-up as their preferred fuel supply for energy production (M3 

Engineering & Technology Corporation, 2011).   Other operations are opting for diesel power 

generation, but as one informant stated, some mines are looking for other on-site sources of 

energy because the logistics of getting the fuel to site are both challenging and expensive.  “Yes, 

even our project, which is an off-grid project and a small fixed plant, we are still going to have to 

use a substantial amount of diesel (Mining Informant 1, March 6, 2018).”  Until there are viable 

and affordable alternatives, companies are planning to rely on diesel and LNG to generate power. 

In addition to the diesel required to operate the plant, trucks will need to haul fuel to the 

site to operate the equipment.  This will add financial and environmental burdens to a project.  
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The same industry informant anticipates that mine truck fuel may switch from diesel to 

electricity, but the technology is not yet in place for the North. 

Electrification has really started to take hold in the industry.  Where we can, we are 

getting away from diesel driven equipment to electrified equipment.  That makes you not 

dependent on one fuel source.  With the relative price of diesel and the emissions and 

everything, especially with that, they can electrify any piece of equipment and the energy 

can come from renewables, from natural gas, whatever source you choose.  That can be 

based on economic factors or environmental factors.  Given what is happening with 

greenhouse gases and carbon taxes, companies are really thinking twice about buying a 

new haul truck today.  We are still buying them when there is a lack of alternatives, but I 

can guarantee you that for any project that anyone is looking at right now, [using] doing 

any of the alternatives at the mine makes sense at this point before we buy haul trucks.  

We can make conveying or other technologies work. (Mining Industry Informant 1, 

March 6, 2018) 

 

Until there is the infrastructure in place to charge and maintain large electric vehicles, it will be 

difficult for mining companies to justify investment in electric equipment.   

Renewable energy systems would be optimal for remote mines, but industry informants 

acknowledge that those technologies are not and will not be available as the primary producers 

of reliable energy for remote projects for some time.  However, one informant recognized the 

potential for renewable energy systems to augment other systems. 

We are also looking at solar related storage.  Obviously, the sustainability aspects of that 

are a driver, but it’s also financially advantageous.  Even with a ten-year mine life.  When 

you are talking about buying and hauling diesel into a very remote location, the cost of 

that -you can pay for solar and some batteries pretty easily.  It is not a highly profitable 

role, but its financially viable and environmentally superior.  I think you are going to see 

that in more and more projects.  If we were in a windy location, wind would be 

spectacular.  There are some areas in Yukon with good wind location and there are some 

places where wind projects are going in.  Unfortunately for our project it is not the case. 

(Mining Informant 1, March 6, 2018)   

 

6.5.2 Yukon’s Internet Infrastructure and the Challenges and Opportunities of Internet 

Technology  

 

 Modern mining operations using automated equipment require reliable internet 

connections capable of transmitting large amounts of data.  In particular, automated machines 
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rely on interactive video feed, which consumes large amounts of bandwidth.  Companies in 

Australia are experimenting with wireless broadband systems capable of transmitting large 

amounts of data for mining operations (Garcia, L. G. U., Almeida, E. P., Barbosa, V. S., 

Caldwell, G., Rodriguez, I., Lima, H., & Mogensen, P., 2016).  This may be an option for Yukon 

mines in the future, but currently Yukon does not have systems in place to transmit large 

amounts of data wirelessly. 

All communities in Yukon are connected by 3G cellular systems and all communities, 

except for Old Crow68 in North Yukon have access to high speed broadband internet.  Internet 

systems are often disrupted by networks being overloaded.  Digital Subscriber Line (DSL) 

technology is available in areas outside the immediate community centres that can access the 

telephone line system.  In June 2018, the Government of Canada, Government of Yukon and 

NorthwesTel invested up to $79 million to build a 777-kilometre-long fibre network between 

Dawson City in Yukon and Inuvik in the North West Territories.  The network is anticipated to 

reduce the number of outages in the region and to offer greater broadband services to businesses 

and customers (Yukon Government & Government of Canada, 2018).  

Until companies are confident in access to and the functionality of Yukon’s broadband 

internet, it will be difficult for them to justify the investment in expensive automated machines.  

Both the Canadian and territorial governments are committed to modernizing Yukon’s 

infrastructure, however, it is not clear that it will be in place in time for mining projects 

undergoing assessment to invest in renewable energy systems or automated equipment. 

 
68 Old Crow uses satellite technology to access the internet.   
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Despite challenges in accessing broadband systems remotely, many companies are able to use 

information technology for monitoring.  One industry informant identified the positive impact 

that remote monitoring has had on his operations:   

… four water treatment plants in the district and our operators are able to dial up on their 

phone and look at how that plant might be performing so they can make a change on their 

iPhone or smartphone -they have they can actually get on that phone and make a change 

to how a pump is operating or increase or decrease the speed of the pump. So 

technologies alone have provided a lot of benefit in terms of environmental protection 

because then you can you know you might be an hour away from a water treatment plant 

and you can actually look at it and make a change that to optimize the performance..  

So, those things are happening right now. We've been asked about a driverless truck, but 

that's slowed down. So, I think, you know, I think there's just as much opportunity on the 

I.T. side and communications as there is on a large driverless truck. (Mining Informant 2, 

March 16, 2018) 

 

Another informant anticipates the impact that technology will have on Environmental 

Monitoring in the industry: 

So, you know, not too many years ago monitoring meant slugging out there once a year 

and collecting water samples or sending a balloon up four times a year… but the new 

technologies that are often connected by the internet.  I guess to put it simply,  

automating those things, so you put a point there in the water and it's measuring real time 

and you're monitoring the water.  Or the drone that goes out and counts caribou 

efficiently accurately and repeatedly at a very low cost.  

So, I think some of these technologies on the environmental management side are 

becoming more cost effective because they are going to bring in a whole lot of more real 

data accurate data. That presumably will allow the environmental management side of it 

to be much more effective as well. (Mining Informant 10, August 27, 2018) 

 

Remote monitoring unmistakeably improves operations and increases the reliability of 

operations. 

The introduction of digital technologies has created a dilemma for Yukon prospectors.  

Digital claim staking is standard in many jurisdictions in Canada. Digital staking involves 

making a claim digitally rather than physically going to site to pound a metal stake.  The 

Yukon’s Quartz Mining Act requires people to physically make a claim and submit it in person 
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to a mining recorder (N. Thompson, 2018b).  Although Yukon’s mining industry consistently 

identifies the Act's limitations, they are wary about the consequences of changing it.    

Yukon possesses the technology to introduce digital staking, however, some industry 

actors are opposed to its introduction in the territory. Yukon’s Klondike Placer Mining 

Association anticipates that digital staking will reduce placer miners’ revenues when optioning a 

claim.  In part, this is because the value of the physical work of staking will no longer be 

reflected.  Staking could happen without ever having walked on the property being staked.  Some 

fear that jobs would be lost.  Shawn Ryan anticipates the option values decreasing:  

As for paper staking, I think it devalues your option payments, as anyone can stake 

ground then, with physical staking it gave the local prospectors a better chance in his own 

back yard… (Ryan, July 19, 2019) 

 

Many in the industry are concerned that this would eliminate a segment of Yukon’s exploration 

sector.  This happened in other jurisdictions, such as Ontario, when digital staking was 

introduced (Financial Post, 2018).   

 The Yukon government postponed opening the Quartz Mining Act in 2018 because of 

growing industry frustrations with a lack of transparency of how the government was planning to 

change the requirements for mineral staking, including the potential for digital staking.  Yukon’s 

Prospectors Association and the Yukon Chamber of Mines have expressed concern about the 

potential for staking privileges giving preference to Yukon First Nations interests (N. Thompson, 

2018a).  A government informant acknowledged the challenges concerning digital staking and 

how it could affect Yukon’s prospectors and junior mining companies.  He states that although 

other jurisdictions in Canada have introduced digital staking, such as Ontario, Newfoundland and 

British Columbia, there is not much interest in digital staking in Yukon because of its impact on 

local jobs. (Mining Informant 10, August 27, 2018) 
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6.5.3 Automation 

The literature identifies the growing influence of automation on the global mining sector 

(Barnett and Lopez, 2012; du Venge, 2019; McAfee and Brynjolfson, 2017).  Undoubtedly, 

Yukon’s mining industry anticipates the sector will become increasingly automated with fewer 

jobs and different skill sets required for the jobs that remain (Coates, 2020; Manyika et. al., 

2017; Nwogu, 2019).  Industry informants foresee economic benefit to mining operations from 

automation because it reduces health and safety risks for both open-pit and underground 

operations.   

In 2020, Yukon currently has three producing mines.  However, the mining companies 

lack the financial and human capital to invest in automation69.  Yukon's remote location makes 

the cost of purchasing, transporting and fueling large equipment exorbitant.  One mining 

informant suggests that the mining industry as a whole is cautious to invest in new technologies. 

So, there is technology going into every single thing we do on the project site, which 

mirrors other industries.  I think, to be honest, mining tends to lag behind, whether that is 

because mining doesn’t want to be on the leading side of things and prefers other 

industries to go first or whether it’s financially driven as it is expensive to put new 

technologies in before you realize the benefits. (Mining Informant 4, March 22, 2018) 

 

 Because the mines operating in Yukon do not have the capital resources to experiment with 

automated technology, they rely on the major mining companies to invest in the infrastructure 

required for automation.  The same industry informant describes why juniors rely on mining 

majors to advance technological applications in the territory:   

The Yukon is remote so when things break down, it is difficult to get the skill sets to 

bring them back up again.  There can be that reticence again when you have got bad 

experiences from the past.  Ultimately it come to be.  As a junior mining company, we 

look to the major mining companies to make mistakes first, so we encourage the 

Goldcorps and Agnico Eagles and the Kinrosses to actually invest heavily in technology 

 
69 Although Victoria Gold’s Eagle Mine is the biggest go 

ld mine in Canada, it relied on financing and investors to develop the mine (Tobin, 2018).  They did not 

have the cash available to experiment with automated vehicles. 
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and they are the leaders in this, and we rely on them heavily to make the mistakes.  They 

have the profits, so they can make those investments.  It benefits the whole industry 

ultimately. (Mining Informant 4, March 22, 2018) 

 

Given Yukon’s the predominance of junior mining companies in the territory, it is 

difficult to determine when a major company will own and operate a producing mine in Yukon, 

though rising gold prices may change the situation.  

Many in the sector anticipated that Goldcorp would be the first major company in Yukon 

to go into production, but it is hard to predict now that the Coffee Creek project belongs to 

Newmont Goldcorp.  The likelihood that Newmont Goldcorp will advance the Coffee Creek 

project is low in light of the company's decision to move the Coffee project from feasibility to a 

pre-feasibility stage in the spring of 2019 (Newmont Goldcorp, 2019).  This was a setback for 

the project because it signalled that Newmont Goldcorp needed more information about the size 

of the project's gold deposits before committing to undertaking a full feasibility analysis, 

determining if the project is economically viable and in line with Newmont's more ambitious 

production targets.  

The financial volatility in Yukon’s mining sector makes it hard to predict when the mines 

will become more automated.  Although companies have not introduced large automated 

equipment into Yukon mines, some mines are considering introducing automated equipment into 

underground operations.  An industry informant said that Minto Mine70 had been considering 

introducing tele-remote technology into its underground operations before it went into temporary 

closure in 2018.   

 Tele-remote mucking, so that allows you to operate underground mining 

equipment from surface, or even further.  You can operate the equipment from 

Whitehorse or anywhere else in the world with the right telecommunications links.  

For Minto, what tele-remote equipment operation will allow them to do is to increase the 

productivity of the individual equipment…  

 
70 The Minto mine reopened in the fall of 2019. 
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In a typical underground operation, typically you are blasting. At the end of every 

shift and at the end of every shift or blast was trying to clear the mine workers and you 

have to allow the blast fumes to clear. Equipment running tele-remotely can continue to 

operate in blast fumes. There is no reason for that equipment to stop for two hours three 

hours after a shift to allow the mine air to clear.  

… One thing that tele-remote equipment operation does -it removes the worker from 

hazardous environment such as unstable ground or diesel emissions or fumes particularly.  

There are a lot of contaminants in the air. . .. (Mining Informant 12, September 5, 2018) 

 

 An industry informant discussed his company’s difficulties in recruiting for jobs such as 

rock truck drivers because the jobs are monotonous.  He suggests that automation will address a 

labour market gap that hinders the industry.   

The other thing is, people talk about jobs at mines, and they are great jobs, but it is 

getting harder and harder to fill these jobs in the mines.  Especially fly in fly out.  That is 

why autonomous trucks were introduced in Australia in the iron ore mines because the 

location of those mines was very remote from the population centres.  They were hot 

miserable places and workers did not want to go there to live so that is where Rio Tinto 

was the leader with manufacturers to do this.  Automation has definitely made a 

difference.  (Mining Informant 1, March 6, 2018) 

 

The same informant also contends that automation will improve the efficiency of pit operations 

“the equipment does not need to shut down because of lunch break or shift changes or someone 

has to use the restroom, or someone is just feeling tired.”   

Another informant reinforces the assertion that automation is not replacing high value 

jobs and would bring improvements in health and safety strategies for employees.   

Sometimes there is resistance to those changes, but one example is monitoring people 

while they are in trucks to make sure they don’t fall asleep.  It is a very boring job -when 

you are going 15-20 kms per hour, for hours on end, so there are technologies now that 

detect either your eyelid movement or whether your head is moving as though you are 

falling asleep and sets off a warning signal to wake people up and move them around. 

(Mining Informant 4, March 22, 2018)   

 

A different informant, speaking from a pan-Canadian perspective, acknowledges that for 

many years people in the sector understood that automation would change the industry, and that 

introduction of automated equipment in Canadian mines began to increase around 2018 (Mining 
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Informant 7, July 10, 2018).  Another informant suggests that automation in the industry is 

accelerating. 

Fixed plant automation has been around for a long time.  But what is starting to happen 

now, just like highway vehicles, fully autonomous trucks have been around for about 10 

years.  That has started to really change the industry.  At this point there are not a huge 

number of mines out there that are fully autonomous, but there are pieces or parts of 

mines, such as production drilling -almost everyone is going to full autonomy on 

production drilling, the manufacturers are putting a lot more investment into autonomous 

equipment. (Mining Informant 1, March 6, 2018) 

 

Yukon’s industry actors clearly anticipate significant change in how the industry operates 

in the territory.  Some are waiting to see when they must shift their systems while others are 

incrementally adopting new systems.  Others are optimistic about how technology may improve 

access to deposits that are difficult to access:    

And I think this whole concept of technology is also making orebodies that were, you 

know, maybe not feasible before, maybe feasible now. And that we can extract resources 

that may be deeper or more harder to get… we don't necessarily need to find as many 

people or that we can do the work in and extract resources more effectively or efficiently. 

(Mining Informant 7, July 10, 2019) 

 

Despite different perspectives of where the industry is moving, Yukon’s mining industry remains 

caught between old and proven technologies and the automated technologies that are yet to be 

introduced in the territory.  

6.5.4 Future Jobs in Yukon’s Automated Mining Industry 

Yukon’s industry informants acknowledge that technology in Yukon’s mining sector will 

replace jobs.  However, most informants suggest that the reduction in jobs will make operations 

in Yukon more viable. The jobs that will be eliminated across all stages of the mining industry 

are typically low-skilled jobs that do not require training or professional designations (Coates, 

2020; Holcombe & Kemp, 2019; Nwogu, 2019).  These soon-to-be-eliminated jobs are currently 
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filled by Yukon residents who have not completed high school or any formal training. This begs 

the question of what work these Yukoners will do when those mining jobs are eliminated. 

Several industry informants argue that automation will decrease the number of jobs in the 

territory thereby making the industry more sustainable because there is not the population in the 

territory to fill the jobs the industry needs today.  According to industry informants, when three 

mines were in production in 2013, the annual cost for transporting workers in and out of the 

territory was $8 million.  

I think the automation is a real opportunity, especially in jurisdictions that have capacity 

constraints in areas of human resources.  One of the big challenges in the Yukon is -it’s a 

plus and a minus-the plus is that there are only 35,000 people in the Yukon and it’s also a 

challenge that there are only 35,000 people in the Yukon.  So, technology that can help 

operations -we are competing against the same resources and people that major 

companies do across Canada -whether it be the diamond mines or the oil fields, or 

whatever.  It’s a real challenge in terms of being able to find local talented people, even 

truck drivers, all those things.  I think there is a linkage between some of the automation 

and trying to fill some of that gap in terms of capacity that is not always there. (Mining 

Informant 2, March 16, 2018) 

 

Addressing labour requirements is challenging because the mining industry is trying to develop 

projects in a region with a historically low unemployment rate.  Yukon's unemployment rate has 

remained under 4% over the past two years (Yukon Bureau of Statistics, 2019b).  Further, the 

two-week fly-in-fly-out shift rotation is not appealing to many residents because of the 

disruption it imposes on family and lifestyle (Saxinger & Gartler, 2017).   

Today, as in the past, most of the positions occupied by Yukon residents are entry-level.  

Exploration, production and restoration projects all require heavy equipment operators.  As 

projects become automated, those jobs will disappear, and there is a skills gap between labour 

requirements and locally available skills:   

Yukon just does not have enough people.  There are a number of people around living in 

the Yukon.  Even the ability to have the housing and infrastructure to move people up to 

the Yukon are big issues.  The people that live here do not have the training or experience 
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to fill these jobs.  A challenge right now is if someone gets the training there are no jobs 

waiting for them.  It is kind of the chicken and the egg.  We need these trained workers, 

but the timing has to be just right.  Also, we can’t build and operate a mine with all 

inexperienced people.  There is going to have to be experienced and journeymen level 

trades people.  That is the challenge for us and other developers of mines.  This is a 

challenge for us and other mine developers in the North -how do you time it and line up 

things just right?  Get as many locally trained people to fill these positions as apprentices, 

maximize the use of apprentices. We also have to acknowledge that we have to move 

people in to fill some of the roles.  Where is the housing and infrastructure to support 

them and their families? (Mining Informant 1, March 6, 2018) 

 

The availability of jobs in Yukon is increasingly complex.  At 3.1% unemployment 

(Yukon Chamber of Mines, 2019), it is an employee’s market.  People have choices about where 

they want to work.  Some informants question how mining development and production will 

benefit Yukon First Nations if there are fewer jobs than initially projected.  One government 

informant asks why a First Nation would support mining development if there were no direct 

benefit to its citizenship:  

As far as the social license to operate on First Nation lands, like what what's in it for the 

First Nations? I don't get fearful … with the lowest unemployment in the country, like we 

have 2.3% unemployment. We don't have enough people right now to fill the jobs…. So, 

I think that -- I don't think that social license is about as much about jobs as people think. 

I mean I've been on both sides of the table and I don't believe that a nation sits down and 

thinks you know the 75 jobs are we're really going to support. I mean, it's dollars -it's a 

dollar competition now. So, it's really about what are the impacts to traditional ways of 

life. First and foremost, what's the impact of water? What's the impact to hunting 

grounds? What's the impact on traditional territories? What's the impact on the 

community?  That is what the bigger conversation is about. (Mining Informant 9, March 

16, 2018) 

 

An alternative solution to the projected changes in employment requirements resulting 

from automation is that companies may be expected to increase revenue sharing agreements in 

lieu of the promise of jobs.  The same informant questions the relationship between jobs and 

mining development and questions why the territory or a First Nation would agree to mine 

development if there was no tangible benefit from employment or from revenue sharing.  
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Perhaps more significant investment in communities coupled with profit sharing will become the 

North's cost of doing business.  

One industry informant suggests that Canada’s mining industry is on the tipping point of 

becoming significantly more automated.  For instance, he sees investments in large automated 

surface and underground mining heavy equipment increasing while labour costs are remaining 

constant and states that capital investments by mining companies has risen over 100% increase 

(Mining Informant 7, July 10, 2018).  Although there is consensus among industry actors that 

automation will come to Yukon, there is no certainty on its impact or to the viability of the 

mining sector in the territory. 

 The comments raised by the mining informants raised questions about the capacity of the 

Yukon government and mining industry to use disruptive technologies to serve Northern 

interests.  Most mining companies active in Yukon lack the financial capacity to experiment with 

automation.  Although there is some planning taking place by companies such as Capstone and 

Pembridge to introduce automated equipment, most companies are relying on human operated 

equipment.  The number of entry-level mining jobs available and the lack of automated 

technologies in Yukon lessened the motivation of Yukon people to acquire the skills necessary 

for future jobs. 

6.6 EDUCATION, RESEARCH AND JOBS IN YUKON’S MINING INDUSTRY   

 Many mining industry informants are deeply concerned about the ability of Yukon’s 

public schooling system to provide the education required for jobs in the modern mining 

industry.  This is particularly true for programs delivered in Yukon’s rural communities. 

Let's face it we're moving to an automated society. Even in places like mining, where 

somebody with a driver's license or you know some tickets to operate heavy equipment 

and who basically may or may not have finished high school to get there, they're not 

going to have -I do not believe they will have the skill set required to work in these areas. 
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And I truly see a continued lack of recognition of the need for high school degrees in 

education and math and sciences in our remote communities and Indigenous 

communities. I just I really worry about that.  (Mining Informant 9, March 16, 2018) 

 

6.6.1 Yukon’s Public Education System 

In the spring of 2019, Canada’s Auditor General published a damning report of Yukon’s 

education system.  The findings in the report confirmed a significant gap in learning between 

Yukon First Nation students and non-First Nations students.  The report highlights the Yukon’s 

Department of Education’s lack of ability to successfully address the situation: 

Overall, we found that the Yukon Department of Education did not know whether its 

programs met the needs of students, particularly those with special needs and those from 

Yukon First Nations. We found that the Department still had not identified the underlying 

causes of long-standing gaps in student outcomes between First Nations and other Yukon 

students. These gaps included a lower high school completion rate for First Nations 

students compared with other students. We had a similar finding in an audit report we 

published in 2009. We also found that the Department had not identified the underlying 

causes of the long-standing gaps in student outcomes between students in rural and urban 

schools. Until the Department understands the root causes driving these gaps, and the 

gaps in student outcomes between First Nations and other Yukon students, it has no way 

of knowing whether it is focusing its time and resources on where they are most needed. 

(Auditor General of Canada, 2019) 

 

In addition to the disparity in public school programming between rural communities and 

Whitehorse, another informant emphasizes the shortcomings of technology programs available in 

Yukon: 

My personal opinion is that the schools here are not doing a good job of preparing kids 

for a career that involves technology.  There is not a lot of focus on technology within the 

primary and secondary education system.  I have got two kids -one in middle school and 

one in high school and I don’t see them being pushed hard and there is very little focus on 

computer programming.  Math and science are not things that are pushed hard here. The 

other thing is that all the kids here are sort of lumped together. If a child is wanting to 

advance there is really no opportunity or advanced placement opportunities.  We tried to 

seek that out and we essentially had to go out on our own, get on the internet and sign our 

kids up for advanced placement class if she wants AP.  We have not been able to find it.  

Part of it is because it is a city of 36,000 people, well 29,000 people in Whitehorse, and 

four different high schools. It is just crazy to me [that they spread it across the four high 

schools], rather than [using] one high school which can offer advanced placement type 

courses.  They would then have enough kids to do any of those courses.  I think there is a 
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lot of room for improvement in the primary and secondary systems. (Mining Informant 1, 

March 6, 2018) 

 

Yukon’s secondary school system has adopted a new competency-based approach to 

teaching and learning that they anticipate will help with 21st century requirements (Yukon 

Department of Education, 2017).  Further, the curriculum has incorporated strategies for learning 

First Nations ways of knowing and seeing the world.  The goal is for these strategies to bridge 

the inequalities in skills acquisition and graduation rates as described in the Auditor General’s 

report. 

 The mining industry recognizes the need for Yukon’s secondary and tertiary systems to 

collaborate more.  They see few opportunities for secondary students to understand the mining 

sector and the opportunities it offers.  One government informant also expresses concern about 

the lack of opportunities for young people to be trained for the local workforce: 

We need to have a very effective collaboration between the public-school system and the 

communities and industry. And the conversation and the opportunity need to be discussed 

with the students at a much earlier age than it has been before. You know I think that I 

was in discussions last night with a great leader in the elementary school system… I don't 

think I think if you get the core competencies and kids are moving through an academic 

stream per se or stream that gives them the basis to work in the sector, there are some 

decisions that can be made around grades 10, 11 and 12, but I think you have to have that 

discussion earlier. I believe that's the only way to really do it. (Mining Informant 10, 

August 27, 2018) 

 

Another informant expresses concern about the short comings of the secondary school system in 

preparing students for future jobs.   

We have got these great programs, like CNIM, but is it soon enough?  I don’t know if the 

kids are actually learning how to code.  I do know that the toys are coming -the kids have 

all these coding toys like robots and things like that.  This seems to be more about the 

systematic change and how we are going to do things, but I don’t think in general that as 

a society we say this is what we are going to need in 15 years and make sure it’s in the 

public-school system today. We do more of what is needed now and making sure it is in 

the public-school system today.  Even trying to do this is just hard.  We are not a great 

futurist society -we are just not that good at it.  So, I think we do what we can, but it 
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would be good if we could amp it up. At least we need to get those fundamental skills for 

the future.  (Mining Informant 9, March 16, 2018) 

 

Plainly, the lack of coordination between the secondary and post-secondary systems in relation to 

science, technology, engineering and math (STEM) programs is a concern for the industry and 

indeed everyone in the territory.   

6.6.2 Yukon’s Post-Secondary Programs and Mining-Specific Research 

 Yukon College offered mining programs in the 1960s, 70s and 80s; however, when 

Yukon’s mining industry collapsed in the 1990s, besides delivering some industrial 

apprenticeship programming, the college stopped delivering mining programs as there were no 

jobs in the industry.  When activity began to expand again in the early 2000s, few training 

opportunities were available for those who wanted to pursue mining as a career (Derome, Leslie, 

& Moot, 2012).   

After conducting a feasibility study to determine the viability of reintroducing mine 

training at Yukon College, Yukon Government and Canada announced the construction of the 

Centre for Northern Innovation in Mining (CNIM) in 2013.  The centre was designed to deliver 

training that aligned with industry and Yukon First Nation needs.  A council comprised 

predominantly of senior executives from Yukon’s mining industry was established to guide the 

centre.  In addition to training, an Industrial Research Chair in Northern Mining was established 

to ensure that research was conducted in the territory to help support the sustainability of the 

sector. 

Since its inception, CNIM has established a range of diploma and certificate programs 

such as Earth Sciences, Geological Technology, underground mining, Environmental Monitoring 

and RAB drilling.  Welding, heavy equipment mechanic and millwright apprenticeship programs 

have remained part of the program mix as well.  Further, the centre has committed to at least one 
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community-based program delivery such as a pre-apprenticeship program, annually.  To date a 

few CNIM programs have incorporated new technologies.  For example, both the Earth Science 

and the Geological Technology programs offer students training and experience with XRF 

equipment and with drones.  The Earth Sciences diploma program has replaced the Geological 

Technology program because students were requesting a pathway to a degree program, and the 

Earth Sciences program enables them to transfer directly into the 3rd year of a geology program 

at Vancouver Island University.  The Environmental Monitoring Certificate Program includes 

instruction and practice on drone operations.  

Many industry actors recognize that the territory’s small population is an impediment to 

consistently offering a comprehensive range of programs.  One industry informant expresses his 

concern about Yukon’s reality: 

The College, pretty much any time I have visitors, I bring them up to the college to see 

the CNIM programs.  From a facilities perspective, everything is in place to provide 

trades training that is needed.  Maybe we will need to bring in stuff to help on the 

instrumentation, but the facility and the infrastructure is there.  I think the difficulty, 

especially with some programs, it is a small community, and how do you keep enough 

students going through the programs to get good value out of those programs.  I see that 

as a challenge.  I see that being in a small community, the college is going to have to be 

very strategic in where it focuses, especially in its transition to a university.  For a 

community this size to have a college, soon to be university, and have the trades training 

-that is not typical.  That is a huge positive.  I don’t think Yukon is doing a good job to 

prepare students to enter into those opportunities.  Part of the impediment is those who do 

enter into those opportunities, they have to leave to advance their careers or to get job 

opportunities.  That is a problem.  (Mining Informant 1, March 6, 2018) 

 

This is particularly true for community students who often have to leave work and the 

support of their families to attend programming in Whitehorse, or elsewhere.   

 In addition to training, CNIM has worked with Yukon College’s Yukon Research Centre 

to host two Natural Sciences and Engineering Research Council (NSERC) Industrial Research 

Chairs since 2012.  This combines financial investment from local mining companies with the 
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NSERC grant to support the chair and several agreed upon research projects.  The first industrial 

research chair worked with Yukon’s mining industry to determine methods for sustainable 

mining across the mining life cycle.  The research focused on determining methods to remove 

mining contaminants from water.  The second Industrial Research Chair started in fall 2019 with 

an emphasis on mine remediation.  In addition to collaborating with industry to resolve Northern 

problems, students in communities and those attending science programs at Yukon College were 

given the opportunity to participate in the research.  The Selkirk First Nation Chief strongly 

supported the inclusion of community students in research: 

As stewards of the land, Selkirk has an important role to play in meeting the objective of 

successful First Nation involvement in responsible mining projects in our Traditional 

Territory. Incorporating scientific knowledge with traditional knowledge is an important 

step in this process. Though Selkirk reserves the right to our opinion on whether or not 

passive water treatment works in mining programs in our Traditional Territory, we 

recognize the important role of research and innovation. (Yukon College, 2016) 

 

An important concern expressed by industry is the disconnect between training and jobs.  

For the industry to successfully adopt new technologies in the mining sector, they need to have 

trained people.  The technology, such as self-driving trucks, is not yet present in Yukon, 

therefore there are no jobs that require skills and competencies, such as computer programming 

skills, associated with automated equipment.  Some industry actors identify this gap as a 

significant risk. 

… people in mining are trying to do this, but I think my perception is that the whole 

technology evolution drive is moving faster than our ability to have people aligned with 

the changes.  …Taking a young adult with low literacy and teaching them to drive a truck 

isn't going to be the job opportunity anymore. …labour force availability is still limited 

by educational outcomes. Often in the North people are going to have a harder time being 

engaged on higher skilled jobs.  But then sometimes you wonder. Those kids now, 

they've been playing computer games all their lives you know in some ways they've 

actually intuitively or informally acquired the kinds of skills that are actually core to the 

new job market. (Mining Informant 9, March 16, 2018) 
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Another informant expresses similar concerns because Yukon’s mining companies are using 

traditional extraction methods. 

Undoubtedly there is a disconnect in the territory between future skills and available 

education training.  As one industry informant identifies, it is difficult to determine exactly what 

skills will be required in the future: 

It [education and training] has to be focused on higher order jobs because robots, robotics 

and automation are going to take the more menial jobs away.  That is a good thing and a 

bad thing.  Some of us are fortunate with the ability to take on more complex jobs which 

are in many ways more rewarding (or at least we think they are).  Somehow, we have to 

get the education system running so that people’s skills match the job market that is out 

there.  It is going to be a challenge for the Yukon and society broadly.  What are we 

going to do about the people who simply don’t have the capacity to enter into a 

technology driven world?  It’s a very broad subject and a deep conversation -one that I 

am not qualified to take on at all.  It’s going to face the Yukon as it is facing every city.  

There are just not the entry-level jobs (a title for jobs that require low levels of 

education).  Somehow, I think we have got to get into people’s heads that it is important 

to go to school and stay in school and to know what your interests and skills sets are and 

work with that. (Mining Informant 4, March 22, 2018) 

 

The gap between what is being taught in schools and the knowledge and skills required for future 

jobs challenges many governments and economic sectors across the world (Brynjolfson & 

McAfee, 2011, 2014).  Although Yukon is remote, it is not immune to the challenges and trends 

experienced in the rest of the world. 

 In May 2020, Yukon College transitioned to become Yukon University.  University 

status may provide more opportunity for Northern specific research and program development.  

This may help mitigate some of the challenges people envision are coming.  One industry 

informant anticipates that work in the mining industry will increasingly require higher education 

and there will be fewer entry-level unskilled labour jobs (Mining Informant 7, July 10, 2018) 

Another informant suggests that the roles of people in the industry are already changing 

and raises the question -what is the necessary training for a contemporary mining engineer?  For 
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example, mining engineers, especially in smaller operations, are responsible for community 

engagement as well as environmental and workplace safety.  The university may offer a venue to 

develop geology and engineering programs that align with the industry’s emerging needs.   

Apprenticeship and work integrated learning are viewed by some industry actors as a solution to 

matching workers with skills development:   

What I can say is that the apprenticeship system is often viewed as the crown jewel in our 

skills development program and that it is the example of work integrated learning that 

most other programs are not striving to emulate. So, if anything they are at the cutting 

edge of skills development and not its classroom mixed with employers. And I think a lot 

of programs and a lot of the work that we're doing with the Business Higher Education 

Roundtable and with the Skilled Trades Council and with others is to help promote this 

whole concept of experiential learning and providing more will work integrated learning 

opportunities for students through their studies be it at the college or university or even 

high school level. (Mining Informant 10, August 27, 2018) 

 

Work integrated learning may become a necessity should the territory continue to 

experience low unemployment rates.  Because it is not feasible for people to quit work for 

school, the system may need to shift to support and enhance workplace learning. 

Yukon Government’s Department of Education houses an apprenticeship unit, but the system 

and series of designated apprenticeships were mostly identified in the 1980s when Yukon’s 

apprenticeship act was first introduced.  For new apprenticeships to become designated in the 

territory, the government is required to reform legislation specific to the trade under 

consideration. Some Yukon First Nations are considering introducing their own apprenticeship 

legislation to fast-track opportunities for their citizens to participate in apprenticeships that 

reflect contemporary occupations, including occupations in the mining sector (personal 

communication with First Nation).  This may also be an avenue for those currently hired as 

operators to acquire skills that match future requirements.  It may also help resolve the question 
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of how First Nations citizens can acquire the skills necessary to benefit from jobs on their 

traditional territories. 

Despite the lack of confidence in Yukon’s public-school system, the building blocks of a 

RIS are coming together in Yukon.  The creation of Centre for Northern Innovation in Mining 

(CNIM) and Innovation and Entrepreneurship (I&E) provides a platform for industry, 

government, and post-secondary institutions to innovate and collaborate in preparing to introduce 

new technologies and innovating to determine the best applications of those technologies.  The 

Yukon research centre has demonstrated success in working with industry actors and First 

Nation governments to improve mining restoration techniques for removing contaminants from 

water and waste rock.   

Although the building blocks and relationships are in place for a dynamic RIS in Yukon, 

the main focus of the industry has been on preparing students for imminent jobs in the sector.  

Companies are trying to reduce their financial overhead by reducing the number of employees 

they need to transport in and out of the territory.  They are also trying to fulfil the labour market 

requirements outlined in their agreements.  However, much of the training is entry-level and 

wholly grounded in today’s technologies.   

The industry currently does not need employees with skills in automation; they need 

truck drivers.  Nevertheless, those being trained likely have skills required over the next five 

years, but no plan is in place to determine how they, or other Yukon people, may develop 

knowledge and capacity in STEM, which is needed to operate automated equipment.    Further, 

the weak foundations offered in the public-school system in Yukon communities may keep rural 

citizens from obtaining the skills for future jobs.  Like other jurisdictions in the Far North, 

Yukon’s mining industry and territorial government have difficulty thinking beyond their 
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immediate needs (Coates & Holroyd, 2020). The challenge for governments, industry and post-

secondary in Yukon will be to bring the pieces together to offer a vision and support for 

innovation in Yukon’s mining sector.   

6.7 FINDINGS OF THE STUDY USING CRITERIA DETERMINING THE 

CAPACITY OF YUKON GOVERNMENTS, BUSINESSES AND CITIZENS TO 

ADOPT AND ADAPT NEW MINING TECHNOLOGIES 
 

This section applies the criteria introduced in Chapter 3 to analyze the capacity of 

Yukon’s institutions and people to adopt and adapt new technologies.  The criteria include:  

• Evidence of appropriate decision-making frameworks and community engagement; 

• Evidence of the use of technology and innovation to address unique local challenges; 

• Evidence of Yukon businesses and citizens working in the mining and construction 

industries with the technical skills needed to operate new technologies; 

• Evidence of the availability of educational programming offering foundations in science, 

technology, engineering and math (STEM) and innovation programming; and  

• Evidence of government innovation strategies and the presence of viable regional 

innovation ecosystem. 

•  

6.7.1 Evidence of Appropriate Decision-Making Frameworks and Community Engagement 

 

Chapter Four brought to light how the Klondike Goldrush accelerated the century-long 

formal domination of Yukon’s citizens and institutions by the federal government.  The 

government supported the introduction of new technologies to influence development in the 

region and serve its economic interests.  During the 20th century, Yukon people endured formal 

domination until the end of the century when Yukon people achieved self-determination through 

the implementation of the Yukon First Nation land claim and self-government agreements and 

the introduction of the Yukon Act.   

Chapter Five provided examples of Yukon’s Type II abandoned mines demonstrating the 

social and economic effects of formal domination in Yukon by the federal government.  The 

government supported mining companies to engage in large-scale mining while generating 

significant environmental and social damages.   Yukon First Nations people were excluded from 
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employment opportunities and from contributing to resource development decisions, leaving 

them to observe the impacts of development with no agency to influence what happened in their 

traditional territories.  

After highlighting the social and environmental damages created by some of the Type II 

mines, especially the Faro and BYG mines, Chapter Five revealed how the co-created Yukon 

Environmental Socio-economic Assessment Act (YESAA) introduced an inclusive democratic 

and transformational framework for approving resource development projects and determining if 

and how a company uses technologies, created a democratic platform for Yukon people to 

participate in resource development approval processes.   

Chapters Five and Six demonstrated that the YESAA’s approval processes changed 

mining companies’ practices, including their use of technologies, which reduced the negative 

environmental, social and economic impacts caused by mining activity. For instance, during the 

seventeen years the YESAA has been in effect, 2003 to 2020, the study identifies that of four 

mines that went into production, only one mine, the Wolverine Mine, formally went into 

receivership.71  Apart from the contamination evident when the Wolverine Mine shut down 

(Hong, 2019), there have been no major environmental incidents from other operating mines 

reported.   In contrast, during the seventeen years preceding the introduction of the YESAA, 

1986-2003, the study identifies five mines in production or development. Of the five mines, three 

were abandoned, leaving projected liabilities of 1.3 billion dollars in environmental damages and 

significant social damage.  

 
71 It is important to note that the Wolverine Mine received its approvals through the Development 

Assessment Process (DAP) and not through the YESAB. DAP was the resource development approval process used 

before the Yukon Environmental Socio-economic Assessment Board was formed in 2006. 
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Chapters Five and Six suggested that although the YESAA has introduced a locally 

relevant and impactful process for approving mining projects, problems remain because of the 

contradictions arising between the antiquated Quartz Mining Act and the YESAA.  Until the 

Quartz Mining Act is quashed or updated, the full potential of the YESAA cannot be fully 

realized because by law, project approvals must also go through the approval processes 

stipulated in the Quartz Mining Act, which often confuse or undermine the YESAA process.   

The chapters provide evidence that Yukon has appropriate frameworks that include 

community engagement for the adoption and adaption of new technologies in the resource sector, 

but the Quartz Mining Act obstructs the full potential of the YESAA.   

6.7.2 Evidence of Technologies and Innovation Used to Address Unique Local Challenges 

Chapters Five and Six provide evidence of Northern specific innovation and 

technological applications to address Northern specific issues such as the introduction of the 

YESAA and the Drones to Drills Program.    

Transforming Yukon’s government structures and mining approval processes has 

required federal, territorial and Yukon First Nation governments to innovate to establish new 

ways of supporting the interests of Yukon First Nations people and Yukon citizens broadly.  The 

YESAA is an example of the importance and effectiveness process innovation designed to 

uphold Yukon First Nations’ traditional economies and ways of being, the environment, and 

Northern social and economic interests.   

The legislation was designed to increase the decision-making authority of Yukon First 

Nations governments and Yukon citizens in resource development approval processes, to review 

potential social and environmental impacts of new technologies used for development, and to 

dismantle the federally controlled governance structure imposed by the Canadian government on 
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Yukon by giving Yukon Government full decision making authorities over its lands and 

resources (Government of Canada, 2003) by requiring input from Yukon First Nations 

governments and citizens as well as Yukon citizens at large before a mining development 

application would be recommended by the YESAB. The legislation ensures that the interests of 

Yukon First Nations are taken into account in the decision-making process.  The YESAA has 

introduced a significant power shift in decision making, which has unsettled the territorial and 

federal governments and some companies more accustomed to colonial practices.  The effect of 

the YESAA was more than eroding the formal domination by the federal government over 

Yukon; it produced a framework to foster greater equality and shared governance within Yukon.   

The second mining related innovation introduced in Chapter Six is the Drones to Drills 

Program developed by Shawn Ryan and the GroundTruth Exploration Company.  The program 

was designed to address the specific geology of the unglaciated areas of North Yukon. Because 

the program was designed by people living and working in the region to improve exploration 

practices in the region, it was uniquely qualified to replace other conventional exploration 

programs premised on Southern exploration models. The program reduced the time required for 

exploration and drilling, the environmental impact from drilling, and the costs of an exploration 

program in North Yukon.    

Furthermore, the program changed Yukon’s mining businesses' role and reputation in 

Canada’s mining industry. It also showed that Yukon people are capable of using innovation to 

disrupt an industry driven by Southern businesses and Southern technologies serving Southern 

interests. It attracted investments from the world’s biggest gold mining companies such as 

Agnico Eagle Mines Ltd. and Kinross Gold, Goldcorp, and Canadian Billionaire Eric Sprott.   
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Northern-specific needs motivated governments and businesses to innovate and create the 

YESAA and the Drones to Drills Program.   The examples demonstrate that impactful Northern 

innovation is possible in Yukon when people have capacity to determine how government 

processes and technologies will be applied to serve the interests of Yukon people and the 

environment.  

6.7.3 Evidence of Technical Skills to Operate New Technologies in Yukon’s Mining Sector 

Chapter Six offers evidence that many Yukon people lack the technical skills required by 

automated technology, which is anticipated to be functional in Yukon Mines over the next 

decade. The chapter determines that diversity in Yukon’s mining sector, with companies ranging 

from small exploration one or two-person companies to the presence of major mining companies, 

makes it challenging to determine precisely when Yukon mines will adopt automated 

technologies and exactly what those technologies will be. Most operating mines in Yukon are 

junior mines without the financial means or the capacity to invest in automated equipment.  

However, mining informants confirmed that automation would happen in Yukon as it has in 

jurisdictions throughout the world because of the quality of Yukon’s mineral deposits and the 

interest of major mining companies.  

Further, Chapter Six confirms that there few opportunities for Yukon people working or 

preparing to work in Yukon mines to become familiar with large-scale automated technologies.  

Today’s producing mines in Yukon still require heavy equipment operators, labourers and 

tradespeople.  Plentiful job opportunities in today’s labour market do not inspire those entering 

or working in the sector to seek training or skills required to operate automated technologies.  

Presently companies are not demanding those skills and are motivated to hire people with limited 

formal education with few technological skills.  Despite the concern expressed by mining 
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informants about the lack of technological skills in the territory, neither the mining companies 

nor the government address the growing gap between existing and future skills.  This may put 

Yukon workers at a competitive disadvantage. 

Because mining companies typically have their headquarters outside of remote 

jurisdictions, which is the case in the Yukon, they often import skilled labour and are less 

dependent on local people to operate equipment in the mines.  Some industry informants 

suggested that in light of existing labour shortages in Yukon mines, automation would create a 

more viable mining operation with fewer employees.  However, if the skills gap between what 

the industry needs to run automated mines and the skills Yukon people possess increases, Yukon 

people will not have the technical skills to be employed by mining companies operating in the 

Yukon in the future.   

6.7.4 Evidence of the availability of educational programming offering foundations in 

science, technology, engineering and math (STEM) and innovation programming 

 

Chapter Six provides evidence that the public education system in Yukon is unequal in its 

provision of STEM programming in Yukon.  Students attending the three high schools in 

Whitehorse can access a full range of science and technology programs.  As identified in the 

Auditor General’s report (2019) on the Yukon education system, access to and success in STEM 

programming by First Nations students in Whitehorse and other Yukon communities is low.   

The Auditor General’s concerns were echoed by mining sector informants, who 

expressed their concern about the education system and the growing gap between what students 

in Yukon communities are learning and the requirements of future tech-driven jobs. Furthermore, 

the drop-out rates across the territory are unacceptably high for First Nations and other 

community students (Auditor General of Canada, 2019).  Yukon University offers science, trades 

and technology camps for youth in Yukon communities and Whitehorse to provide a positive 
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experience for youth interested in STEM.  However, that is not enough to overcome the 

significant barriers Yukon First Nation youth experience. 

The Northern Mining Research Chair role at the University has shown some promise in 

translating Northern specific research to community science programs in public schools.  This 

was evident by the response from Selkirk First Nation to the programming the research chair 

delivered at the school in Pelly Crossing.  Although the program has been in place intermittently 

since 2013, there is no coordinated on-going model to connect Yukon-specific mining research 

to science programs in community schools.   The link between the research chair and the school 

remains.  However, it is unclear year to year if it will continue or how it could be scaled out to 

additional rural schools.   

Chapter Six identifies that Yukon University offers varying degrees of STEM 

programming.  However, most of the programs do not align with future skill requirements.  

Through recommendations from its Centre for Northern Innovation in Mining (CNIM) 

governing council, Yukon University’s mining programs includes programming such as Earth 

Sciences, Geological Technology, Environmental Monitoring, Underground and Surface Mining 

and a range of apprenticeship programming. The programs offered are chosen with input from 

industry in order to try to address existing labour market gaps. 

The Earth Sciences diploma program includes the first two years of a geology degree and 

includes Yukon-specific information, fieldwork and connections to potential employers. Students 

can transfer to Vancouver Island University to complete the last two years of the degree. Apart 

from the Earth Sciences program, the programs such as Surface and Underground Mining, 

Environmental Monitoring and Heavy Equipment Mechanics, are designed to link students 

directly with existing or imminent employment opportunities. There is little connection between 
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the contents of the programs and future skills for automated mines because Yukon’s mining 

industry currently has many entry-level low skilled positions that they are eager to fill with local 

people.  Furthermore, there is a lack of technical expertise in automated technologies in the 

territory and a lack of automated equipment available for students to access.  

6.7.5 Evidence of government innovation strategies and the presence of a viable innovation 

ecosystem 

 

Despite evidence of impactful Northern-specific innovation in Yukon, there is no 

evidence of a mining innovation strategy from the federal or territorial governments in the 

territory.   The territorial government and the regional development agency, CanNor, show 

interest in innovation, but they have not produced an innovation strategy.  The federal 

government’s pan-Canadian innovation strategy defined by the superclusters has largely ignored 

innovation in the Far North.  Chapter Six introduced entities funded by Yukon government and 

CanNor, including the Northlight Innovation Centre and Yukon University’s CNIM or 

Innovation and Entrepreneurship Centre and confirms that they struggle to support Northern-

specific innovation because there is no mechanism determining a collective purpose or 

innovation objectives for the territory.  Shawn Ryan and the GroundTruth team became familiar 

with new technologies and their unique applications in the North independently.  There was no 

ecosystem in place to support them nor was there a platform for them to innovate with other 

companies or businesses.   

The innovation institutions introduced in Chapters Six show an interest and 

acknowledgement of the importance of innovation to the future of institutions and businesses in 

the territory, but the government and industry’s lack of Yukon-specific innovation strategy is an 

impediment to the development of a flourishing innovation ecosystem. 
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6.8.5 The Capacity of Governments, Businesses and Citizens to Adopt and Adapt New 

Mining Technologies 

 

 Chapters Five and Six reveal the complexity of Yukon’s mining sector and Yukon 

broadly.  These examples demonstrate that Northern innovation is achievable and impactful.  

They show the consequences of the federal government supporting Southern businesses using 

technologies to serve their own interests while ignoring the negative impact of technologies on 

Yukon’s land and people.  The chapters also present examples of how Yukon people have 

successfully innovated to use process innovation to change colonial government structures and 

technology to transform Yukon’s exploration sector.  These examples confirm the positive 

effects of Northern innovation. 

Despite the progress shown by the introduction of the YESAA and the Drones to Drills 

Program, Yukon’s people are still at risk of losing their ability to use technologies to advance 

Northern social and economic interests.  The worrying lack of technical skill in the territory is 

magnified by a deficit in STEM programs because there is no clear path to build a more 

technologically savvy workforce in the territory.  With no strategy in place to help bridge 

existing labour market needs with future skill requirements, Yukon people are unprepared for 

technological advances in Yukon’s mining sector.  This may also increase the risk of Yukon 

people enduring another form of formal domination by Southern companies if Yukon people do 

not have the skills to fully participate in economic opportunities. 

  



 220 

CHAPTER 7: THE ADAPTATION OF NEW TECHNOLOGIES IN 

YUKON’S CONSTRUCTION SECTOR 
 

7.1 INTRODUCTION 
 

Chapter Five reveals how the use of mining technologies for large-scale mining 

operations introduced to the territory by the federal government to benefit the economic interests 

in the South.  Large-scale mining had negative impacts on Yukon broadly and specifically on 

Yukon’s First Nation communities and the environment.   The introduction of the YESAA, 

which created a dynamic powershift for approving if and how mines are developed in the 

territory, enabled Yukon First Nations governments and citizens, and Yukon people broadly to 

determine what technologies will be used, and mitigations for social and environmental damage 

incurred by new technologies.    

Chapter Six demonstrates that although there are some strategies in place to support 

innovation and adaptation of new technologies in Yukon, the Yukon lacks a dynamic innovation 

ecosystem.    Despite the example of impactful innovation introduced by Shawn Ryan and his 

GroundTruth Exploration team’s Drones to Drills Program, the Yukon government has not 

presented an innovation strategy, developed a public policy to foster innovation or an innovation 

ecosystem in the territory.  

Chapter Seven concludes that many of the themes arising from the introduction of new 

technologies into Yukon’s mining industry are paralleled in Yukon’s construction sector. For 

instance, the formal domination of the federal government on Yukon’s construction sector 

inflicted harm on Yukon people and societies.  Further, the chapter provides evidence of a lack 

of capacity to use new technologies effectively in Northern building construction in the latter 

part of the 20th century, and emergence of Northern-specific innovation in energy efficient 

housing construction in the early 21st century. The chapter confirms that, unlike the mining 
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sector, the Yukon government has introduced policy encouraging innovation for Northern 

housing construction. The chapter also highlights the potential for increased competition from 

national and international construction companies in the Yukon.  Increased competition coupled 

with the poor state of Yukon’s education system may leave the sector vulnerable to disruption 

and marginalization from the global economy. 

The federal and territorial governments protected Yukon’s construction sector through 

their role as Yukon’s primary funder and occupant of large buildings.  Protectionism made the 

sector less competitive and competent, bringing devastating consequences to much of the 

territory’s housing infrastructure.  The study shows that the capacity of Yukon’s builders to use 

new building technologies improved after the finalization of modern Yukon First Nation treaties 

between 1994 and 2006, and the passing of the Yukon Act.  

After 2003, Yukon governments, First Nations and businesses began to experiment with 

building designs and technologies to suit the territory’s cold climate.  The sector continues to be 

hampered by fragmentation stemming from the different specialties contributing to the design 

and construction of buildings including architects, engineers, contractors, carpenters, plumbers, 

electricians, and other tradespeople.  Despite an unequal application of technologies, especially 

in Yukon’s rural communities, and significant technological capacity concerns, Yukon has 

recently emerged as one of Canada’s leading jurisdictions in constructing high-efficiency airtight 

residential units suited to the Northern environment.  However, the shows that the introduction of 

new modular construction technologies may increase competition by national and multi-national 

companies in Yukon making the local sector vulnerable to marginalization from the global 

economy. 

7.2 YUKON’S CONSTRUCTION SECTOR  
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Yukon’s construction sector employs developers, building contractors, construction 

tradespeople (both union and non-union), architects, mechanical, and civil engineers. Yukon 

government departments, such as Property Management and Yukon Housing, Yukon First 

Nation capital departments, Aboriginal development corporations, and municipal governments. 

Federal departments such as Natural Resources Canada (NRCan) and Canada Mortgage and 

Housing Corporation (CMHC) are extensively involved in the industry. Construction companies 

build government buildings, commercial buildings, apartments and condominiums, and multi 

and single-family housing units.  Construction contracting firms in Whitehorse are mostly small 

or medium-sized businesses while the larger national firms have a minimal and usually 

temporary presence in the territory.  

7.3 INFLUENCE OF THE FEDERAL GOVERNMENT AND SOUTHERN 
BUSINESSES ON YUKON’S CONSTRUCTION SECTOR: 1940-1980 
 

Like Yukon’s mining industry, Yukon’s construction sector was shaped by the formal 

domination of the federal government throughout the 20th century. Coccia & Bellito (2018), 

Pursell (2012) and Wagner (2016) all emphasise the importance of determining who benefits 

from the introduction of new technologies in remote regions and considering how technologies 

have evolved within the region.  This is to determine the degree to which technologies are being 

used to address local interests.  This section demonstrates how the formal domination of Yukon 

by the federal government introduced buildings that served the immediate needs of the federal 

government and Southern businesses with no consideration of the comfort and well-being of 

those who were left to occupy the buildings.   

Befitting its location in the Far Northwest, Yukon’s construction industry was initially 

poorly funded with little investment in building infrastructure in Yukon communities.   In the 

1940s, a surge of American government-funded military projects transformed the territory with 
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hundreds of hastily built, standardized and poorly adapted buildings.  Well into the 1980s, 

Yukon’s fledgling construction sector introduced l poorly constructed buildings throughout the 

territory that were not designed to weather Yukon’s cold climate (Yukon Development 

Corporation, 2002). 

 The government made choices to quickly erect houses and buildings for expediency over 

practicality to meet urgent political or economic demands without consideration of the buildings’ 

durability or suitability to the North. This was evident in the post-war construction in 

Whitehorse, the construction of buildings and houses in Yukon communities, and the 

construction of housing for Yukon First Nations communities.  Yukon’s construction sector grew 

and contracted in waves.  Each wave of growth was linked to population growth and subsequent 

decline, including events such as the construction of the Alaska Highway, the expansion of the 

public service sector in the 1960s, and the opening of the Cyprus Anvil-Range Mine in Faro in 

the late 1960s (Yukon Development Corporation, 2002). 

7.3.1 Military and Government Housing Construction  

 Construction for accommodations for American and Canadian personnel associated with 

the Alaska Highway and the American-funded Northwest Defence Projects reflected the long-

term challenges of short-term construction. The American Army and civilian contractors quickly 

erected buildings and houses without considering their suitability to Yukon’s cold environment. 

The situation did not improve after World War II, when the Government of Canada assumed a 

much greater role in the construction and administration of buildings after the Canadian army 

and air force expanded operations in Whitehorse (Yukon Development Corporation, 2002).   

Some structures, such as the Steelox houses, were particularly unsuitable. Transported by 

ship to Seattle and by White Pass and Yukon Route Rail to Whitehorse, the Steelox buildings 
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were brought up between the late 1940s and early 1950s. The buildings were intended to 

accommodate air force personnel and families: 

The Steelox package home duplexes assembled in Hillcrest in 1951 and 1952 to 

accommodate air force families seemed better suited to the tropics. Built over shallow 

crawl spaces, with steel-clad outer walls, paper-backed fiberglass insulation, heating 

ducts in the ceiling, and 10-foot high walls, they were cold and hard to heat during Yukon 

winters. Large windows and good locations with lots of sun exposure at least made them 

bright. (Yukon Development Corporation, 2002, p. 6) 

 

Eventually, the Steelox houses were sold to private homeowners, with some remaining a part of 

Whitehorse’s current housing stock. Figure 7.1 is a contemporary picture of a Steelox house 

erected in the 1940s.  The figure shows that the original siding remains on this unit. While some 

units were retrofitted entirely, others, such as this one, remain in poor condition. 
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Figure 7.1: Steelox Duplex (Shelagh Rowles photo) 

7.3.2 Whisky Flats: Yukon First Nations Housing Along the Whitehorse Riverfront  

By the 1940s, Yukon First Nations people were marginalized from the cash economy and 

were subject to the domination of the Indian Act, which ensured the interests of the colonial 

government superseded the comfort and well-being of First Nations people (Truth and 

Reconciliation Commission of Canada, 2015).  The Canadian government showed little interest 

in working with First Nations people to develop accommodations along the Whitehorse 

Riverfront although many First Nations people from across the territory had seasonal residences 

along the waterfront to take advantage of work opportunities when the steamboats were 

operating and during the construction of the Alaska Highway. 
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In 1939, Whitehorse was a small town. We would see weather to 60 below. People were 

scattered around places…through up in the bush by hospital. People came from 

Carmacks, Big Salmon and set up camps by shipyards. In the summer, lots of Indian 

people around. In the fall they’d go back. That’s what we used to do. The Yukon River 

meant a lot to Indian people. (Kwanlin Dun First Nation, 2003, p. 6) 

 

Whitehorse’s waterfront is situated in the traditional territory of the Kwanlin Dun 

(KDFN) and Ta’an Kwch’an First Nations (Kwanlin Dun First Nation, 2003).  In the early years, 

individuals and families constructed their housing, ranging from two to three-bedroom roughly 

constructed houses to wall-tents and repurposed buildings along the river (Kwanlin Dun First 

Nation, 2003).  Once the highway construction was completed, the shipyards were no longer an 

economic hub and the need for labour and supplies from First Nations people on Whitehorse’s 

riverfront declined (Koroscil, 1988). The federal and territorial governments, as well as private 

businesses, such as the White Pass and Yukon Route, determined other uses for the riverfront in 

Whitehorse, which resulted in a series of forced moves of KDFN citizens from the banks of the 

Yukon River: 

There was a few live in tents, we had a log cabin where the highway went through. That 

was way before 1942, … As a young man, Leonard stood by helplessly as his home was 

destroyed. “They pulled up with a bulldozer and the rest of the people were packing up. 

That was right alongside of Canadian Tire and the Bumper to Bumper, through there. 

They parked the bulldozer there and said, ‘Well, we’re going to take this land. We’re 

going to bulldoze you whether you move or not. So you better take what you got and 

move on.’ Not knowing where we’re going to go, not knowing what we’re going to do. 

But my mother knew of a cabin years back, out in McCrae. “I watched our house got 

bulldozed, I watched all the other people, their house bulldozed into swamp. I never 

forget the people that did it because I didn’t understand…I don’t think anybody knew 

what was happening to them. They kept moving and moving and moving. (Kwanlin Dun 

First Nation, 2003, p.22) 

 

 Through the years, projects such as White Pass expansion, the construction of the 

Whitehorse dam, the construction of the hospital, and the permanent relocation of the SS 

Klondike by Parks Canada to the foot of 2nd Avenue, dislocated many First Nations citizens from 

the banks of the Yukon River (Kwanlin Dun First Nation, 2003).  People were crowded into the 
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Takhini bluffs and the Marwell72 district in Whitehorse. Cabins were poorly constructed with 

little consideration for water treatment and sewer systems (Kwanlin Dun First Nation, 2003).   

In the 1970s, discussions began among the federal and territorial governments and the 

First Nation to relocate First Nation citizens from Marwell and the Takhini bluffs.  Many years 

of negotiations ensued. In 1985, the people of Marwell village finally began moving to the new 

subdivision of McIntyre west of the Alaska Highway, far from their original river home. This 

land had been originally developed in the late 1970s, in anticipation of the imminent construction 

of an Alaska Highway gas pipeline (Kwanlin Dun First Nation, 2003). 

7.3.3 Corporate and Public Sector Housing in Yukon’s Communities 

 

Mining companies operating in Yukon in the 1960s and 70s were not developed or 

designed to serve the interests of Yukon people.  The houses introduced in Faro and Elsa were 

introduced to provide an immediate solution for mining operations by housing employees hired 

to work at the mines.  Construction at Elsa in the 1950s and in Faro the following decade saw the 

erection of more unsuitable buildings. For instance, the owners of the Elsa mine imported cedar 

pan-abodes, but their 3 ½” walls, single pain glass, and lack of insulation made them particularly 

vulnerable to the cold. Cyprus Anvil-Range Mine in Faro imported many Nelson kit homes73, 

which remain in Faro today (Dumont, 1994; Yukon Development Corporation, 2002).  Figure 

7.2 is one of the duplexes erected in 1969. Original windows and furnace units remain in much 

of the Faro housing stock, as illustrated below. 

 
72 In 1944, the Americans operated a crude oil refinery in Marwell for one year. The site became known as 

the Marwell tar pit and was contaminated by hydrocarbon products and waste. In 1958 a man died from 

contamination by walking through the site. The site has recently been fully restored (Yukon Department of 

Environment, 2011).   
73 A Nelson kit home is a ready to move modular home supplied by a company called Nelson Homes. 



 228 

 
Figure7.2: Duplex in Faro erected in 1969 (Shelagh Rowles photo). 

 Some of the accommodation units, ranging from single-family units to 12-plexes, had 

asbestos74 in the walls and ceilings. Many of these buildings were abandoned when the Faro 

mine permanently closed in the early 1990s.  The persistence of asbestos in Faro’s abandoned 

housing stock has posed problems for the Town of Faro, because the town is responsible for the 

maintenance or deconstruction of the buildings situated within the municipal boundaries 

(Thomson, 2016, Aug. 4).  When the mines closed in the late 1980s and early ‘90s, some of the 

houses were purchased and transported to other communities, including Whitehorse. The cedar 

 

74 Asbestos was used in floor tiling, shingles and insulation in Canada in the 1950s and 1960s, until it was banned in 

1977 
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pan-abodes were particularly attractive to prospective buyers, although they were expensive to 

heat (Yukon Development Corporation, 2002). 

In the 1960s and 1970s, the public sector grew dramatically in Yukon, increasing demand 

for more housing throughout the territory. With the introduction of territorial schools, health 

services, and other government services in communities, the Yukon government contracted out 

the construction of homes for government employees in Whitehorse and in Yukon communities. 

Pressure to build housing quickly to accommodate new government responsibilities in 

communities such as schools and health centres resulted in the introduction of poorly constructed 

and poorly insulated housing stock throughout Yukon (Yukon Development Corporation, 2003). 

The government and social housing sectors also experienced growth in the boom years. 

Teachers, government employees, and people with low incomes all needed housing, not just in 

Whitehorse, but throughout the Yukon: 

Between 1970 and 1975, Yukon Housing Corporation contracted the construction of bi-

level and duplex units in most Yukon communities to meet the needs of government staff 

housing and low-income rental housing. Funding assistance from the Canada Mortgage 

and Housing Corporation helped to finance an aggressive building program. 

Unfortunately, Yukon Housing’s initial construction efforts were no more energy-

efficient than buildings constructed by the private sector -2x4 frame houses based on 

southern designs.  The buildings were expensive to heat. (Yukon Development 

Corporation, 2002, p. 10) 

 

Heating larger buildings like schools and health centres was a new challenge in the 

communities.  Some of the schools in communities, such as the school in Old Crow and in Mayo, 

were trailers that were brought in and connected together until they were replaced in the mid 

1990s. Until the school burned down in January 1997, Old Crow’s Chief Zzeh Gittlet School was 

heated by large wood furnaces employing round the clock janitorial staff to collect the wood and 

stoke the furnaces (Author’s personal observations. Author lived in the government housing 

attached to the school that was heated by the wood furnaces in the 1990s). Others, such as the 
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Eliza Van Bibber School in Pelly Crossing and the Elijah Smith School in Whitehorse, had wood 

pellet stoves installed (Yukon Development Corporation, 2002).  Other schools were heated by 

diesel. The heating systems in most of the community schools were replaced with diesel boilers 

in the ‘90s and early 2000s (Yukon Development Corporation, 2002)   

From 1945-1980, Yukon’s fledgling construction sector fully relied on southern  

materials, technologies and methods.  This resulted in a proliferation of buildings that were 

poorly suited for Yukon’s Northern environment making them expensive to heat and maintain.  

The buildings were quickly erected and not intended for long-term occupation.  Unfortunately, 

many of those houses and buildings are still occupied today and remain unsuited to the North.    

7.4 INTENDED AND UNITENDED EFFECTS OF NEW TECHNOLOGIES: 1980-

2005  
 

 Yukon’ construction sector showed an improved capacity to use building technologies, 

such as Heat Recovery Ventilation Systems (HRVs), and adopt building strategies, such as 

increasing the volume of insulation used in building construction, after the settlement of many 

Yukon First Nations land claim and self-government agreements in the 1990s, and the 

introduction of the Yukon Act in 2003.  The path to self-determination for all levels of 

government in Yukon inspired Yukon’s governments and businesses to experiment with using 

building technologies to better suit their Northern environment.   

 The 1980s and 1990s marked a period when a series of new technologies designed to 

improve energy efficiency were introduced to the territory, such as heat recovery ventilation 

exchange systems75, vapour barriers and high efficiency wood stoves (Larsson, 1985; Scanada et 

 
75 A heat recovery ventilation system (HRVs) consist of two pipes: one to draw stuffy humid air out and 

another to bring fresh air in. A heat exchanger helps the outgoing air exchange most of its heat to incoming air 

without the airflows mixing. This keeps warm air inside while expelling moist and stale inside air.  HRVs are 

examined in subsection 7.3.3. 
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al., 1996).  It also marked a period where Canada Mortgage and Housing Corporation (CMHC) 

was devolving its role as a housing provider to the provinces and territories. This gave Yukon 

Government’s Crown Corporation, Yukon Housing, a greater role in the provision of 

government and social housing (Carroll & Jones, 2000).  Yukon’s maturing territorial 

government and evolving First Nation governments fostered a demand for government and 

commercial building construction. Steady population growth drove the need for more housing. 

Throughout this period, the Yukon government, the City of Whitehorse, Yukon First Nations, 

and several contractors experimented with energy-efficient building designs and construction 

techniques with limited success due to a lack of capacity within the construction sector to use the 

technologies.    

Yukon’s construction sector found the new technologies challenging because the 

technologies were not designed for Northern environments (Yukon College, 2017).  For 

example, the installation of heat recovery ventilation systems required construction sector 

workers to understand the technology to ensure it was installed properly in highly insulated 

buildings.  Additionally, occupants and homeowners needed to understand how heat recovery 

systems work and why they are needed to make sure that they are in order to ensure they used 

the technologies properly to avoid moisture build-up in the buildings.  Despite setbacks from the 

poor application of technologies, many in the industry persisted in advancing their knowledge in 

and technological applications for Northern building construction. Yukon specialized in super-

insulated building construction, yet the poor application of technologies, such as holes in vapour 

barriers, poorly installed and operated heat exchange units, and poorly installed oil fired 

appliances introduced in the 1980s and 1990s continues to plague contractors and building 
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owners  (Sasson & Cohen, 2013; Yukon College, 2017; Yukon Development Corporation, 

2003). 

7.4.1 Yukon’s Construction Sector Faces Challenges with new Energy Efficiency 

Technologies 

  

Yukon government’s early attempts to construct energy-efficient buildings were fraught 

with problems. Many of the designs chosen for government buildings were modern and 

attempted to amplify natural light while experimenting with alternative heating systems.  Further, 

few people possessed the technological background to install or operate the technologies 

effectively.  For instance, Yukon College, designed by Vancouver’s CJP Architects, opened in 

1988.  Its academic wing was constructed with glass ceilings in the hallways with the goal of 

letting in natural light in the winter and taking advantage of the solar heating benefits in the 

shoulder seasons as shown by Figure 7.3 (Yukon Development Corporation, 2003). 
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Figure 7.3: Glass Ceiling at Yukon College (Shelagh Rowles photo). 

The window ceilings leak warm air, making the space cool in the winter and expensive to heat. 

The Yukon government also introduced a wood gasifier as a primary heating source, but this led 

to problems because nobody in the territory with the expertise necessary to operate the system 

was available to operate the system properly.  

An NRCan report examining the potential to recommission the gasifier revealed that 

people in the territory did not have the background to commission the system: 

In 1987 an air-blown fluidized bed gasifier was installed at Yukon College to provide 

space heating for the campus, located in Whitehorse, Yukon. The chosen design was 

based on pilot installations built for gasifying rice hulls, shredded tires, manure, and 

refuse derived fuel. Upon construction of the Yukon College facility, attempts at 

commissioning failed and the original supplier withdrew from the project. A number of 

subsequent attempts were made by local consultants to troubleshoot and commission the 

unit; however, these efforts failed, and the unit was taken out of service in 1991. (Coyle 

et al., 2009) 
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A large electric boiler was installed as the primary heat source with the facility still using it as its 

primary source today as well as to 3 additional diesel boilers (Coyle et al., 2009; Yukon 

Development Corporation, 2002). 

In the 1980s, Yukon Government’s Andrew Phillipson Law Centre was constructed on 

Second Avenue with the goal of taking advantage of passive solar heat through the construction 

of a large glass atrium as shown in figure 7.4. 

 

Figure 7.4: Andrew Phillipson Law Centre (Shelagh Rowles photo). 

The building was designed to face south to capture passive solar energy because the planned 

location for the building was on Hanson Street, near the river.  However, the building location 
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was changed.  The government chose to locate it facing North onto 4th Avenue for easy access to 

one of Whitehorse’s two main North/South routes. The decision completely undermined the 

passive solar heat capture design (Yukon Development Corporation, 2003).   

The government also experimented with district heating by installing a wood chip fired 

heating system in the Law Centre: 

Manfred Peschke and his partners in the company then installed a woodchip-fired district 

heating system behind their Yukon Business Services Building at 307 Jarvis Street. 

Woodchip deliveries were made into a bin covered by a heavy steel plate, still visible in 

the alley behind Yukon Cinema. Peschke says that the boiler system operated well, 

producing heat at specified temperatures. While the project enjoyed strong support from 

the Energy Branch of the Yukon government and there was the political will to see it 

work, boiler inspectors and heating system people at the Law Centre were less 

comfortable with the technology. According to Peschke, his boiler was not being used as 

a primary heat source for the Law Centre, and without this base volume, the district 

heating plant proved uneconomic and was put in mothballs. (Yukon Development 

Corporation, 2002, p. 14) 

 

Yukon government demonstrated a consistent interest in applying new technologies to heat new 

large buildings, but the systems were not reliable because the expertise was not available to 

operate them. Both examples illustrate Yukon governments financial capacity to invest in 

developing infrastructure and lack of capacity to properly maintain and operate the buildings. 

7.4.2 The R2000 Program and Problems with Yukon’s Construction Sector Silos  

In 1982, Canada’s Department of Energy Mines and Resources introduced the R2000 

program to improve the energy efficiency of homes and reduce home heating costs (Scanada et 

al., 1996).  The goal of the R2000 housing was to introduce houses that performed at a high-

efficiency standard while maintaining the interior or exterior attributes of the house (Scanada et 

al., 1996).  Although the R2000 program was designed to improve energy efficiency, its impact 

on housing in Yukon was catastrophic.  Those working in Yukon’s construction sector did not 

understand how technologies, such as heat recovery ventilation systems (these systems are 
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examined more fully in subsection 7.3.3) or oil-fired appliances, interact within airtight 

buildings, which led the technologies negatively affecting the well-being of the occupants.  Few 

builders understood how to install the technologies properly, how they interacted or how they 

could be used to fit a Northern environment.  For example, poorly installed and/ or underused air 

exchange systems allowed for mould build up in houses because there were no mechanisms to 

draw moisture76 from the buildings.  Mould issues stemming from poorly installed or underused 

heat recovery ventilation systems was particularly acute in Yukon communities. 

NRCan introduced the R2000 program as a voluntary standard for construction to 

increase the energy efficiency of public and commercial buildings while also striving to 

eliminate toxins, such as lead, radon, urea formaldehyde insulation, and asbestos (NRCan, 2018). 

Additionally, R2000 stimulated the introduction of many new technologies and approaches to 

construction including Heat Recovery Ventilation Systems (HRVS), low thermal windows, 

radon testing, sealed continuous vapour barriers, and significantly increased insulation (CMHC, 

1988: Larsson, 1985; Scanada et al., 1996). Attention was also given to construction on 

permafrost by experimenting with constructing buildings on space frames or wood cribbing to 

reduce permafrost melt (CMHC, 1988).  R2000 was instrumental in improving energy efficiency 

in building construction. 

 R2000 also promoted the use of new wood stove technology that significantly increased 

efficiency by the introduction of innovations such as catalytic converters and sealed glass doors, 

which made wood stoves more viable as primary heat sources (Yukon Development 

Corporation, 2002).  With the increased instrumentation in buildings for airflow, the R2000 

program promoted the concept of a building as an integrated system (Yukon Development 

 
76 Moisture build up happens from daily living such as using bathrooms, cooking, and boiling water.  The 

amount of moisture in a house increases when there are more occupants residing in a house than it was designed for. 
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Corporation, 2003).  In addition, it also encouraged potential occupants to be a part of the 

planning process so they would better understand how the system worked. 

In the 1980s, Yukon became involved in constructing and testing R2000 buildings in Whitehorse 

and in Yukon communities (CMHC, 1988).   

The R2000 program offered people working in Yukon’s construction sector methods for 

cold weather construction.  This was an improvement to buildings that were specifically 

designed for Southern environments.  As one informant stated, Yukon was an early adopter of 

the R2000 program. 

 

…we are further advanced than other jurisdictions in that we’re generally building very 

efficient, well insulated, and very airtight buildings. We are in the North, so it’s a harsher 

climate than down south. So, we need to do those things. Since the inception of the 

R2000 program thirty-five or so years ago in Canada, Yukon was always at the forefront 

from beta testing software and having some of the first to build to builders to R2000 

standards. (Construction Informant 11, August 10, 2018) 

 

However, there was not enough effort to train builders how the technologies worked, how to 

install them, or the ramifications of not installing them properly.   The R2000 approach 

addressed challenging issues related to cold weather construction, but the government did not do 

enough to establish and monitor construction standards.   

Many construction industry informants used R2000 standards to receive financial 

building incentives.  For example, another informant confirmed that financial incentives were 

given to companies who built to R2000 standards, but many builders did not understand the 

technologies required. Airtight and energy-efficient construction required contractors and 

occupants to understand the R2000 buildings as systems, but buildings are not typically 

understood as systems (Beattie et al., 2015; , Pilkington, Roach, & & Perkins, 2011; Pulla, 
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2012).  The R2000 program was a natural means to address the growing costs of Northern living 

and by constructing buildings that are in keeping with the environmental conditions of the North. 

In the late 1980s, in cooperation with Canada Mortgage and Housing Corporation 

(CMHC), Yukon volunteered to build and test housing units applying R2000 principles and 

technologies and to monitor the operations of those houses (CMHC, 1988).  R2000 houses were 

supposed to reduce heating bills for family homes to $750 for the entire heating season (CMHC, 

1988).  From the beginning, the technology was challenging because of Yukon’s cold climate. 

Several Yukon First Nations adopted the R2000 program and encountered the same 

difficulties as other builders new to the approach. Champagne and Ashihik First Nation (CAFN) 

was an early adopter of R2000 house construction. The first two CAFN R2000 houses were kit 

houses with prefabricated 8 foot styrofoam walls. A training program was offered for CAFN 

citizens to learn R2000 techniques. In one case, the crew understood that the vapour barrier had 

to extend from the floor to the ceiling. The crew installed the vapour barrier, but also covered the 

floor joists, which caused moisture build-up and eventually rotted the floor joists (personal 

communication with CAFN citizen involved with R2000 program). Many builders throughout 

the North made similar mistakes (CMHC, 1988). 

7.4.3 Heat Recovery Ventilation Systems 

Airtight buildings require mechanisms for air exchange. Heat Recovery Ventilation 

Systems (HRVS) are mechanical systems designed for airtight buildings to keep inside air fresh 

while keeping humidity down (Finch & RDH, 2019).  In an airtight building, simple daily 

activities such as cooking, dishwashing, and laundry can result in the accumulation of moisture. 

Too much moisture build-up can cause deadly mould or mildew, making HRVS a much-needed 

feature in well-insulated buildings (CMHC, 1988).  HRVS consist of two pipes: one to draw 
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stuffy humid air out and another to bring fresh air in. A heat exchanger helps the outgoing air 

exchange most of its heat to incoming air without the airflows mixing. This keeps warm air 

inside while expelling moist and stale inside air (Finch & RDH, 2019).     

Committees comprised of local and national representatives were formed to monitor the 

performance of R2000 houses in the North while endeavouring to solve problems as they arose 

(CMHC, 1988).  Difficulties with the technology emerged almost immediately when the HRVS 

froze on many of the R2000 houses in Yukon: 

If the core is frozen, the exhaust air duct is cut off. Heat recovery is reduced or 

eliminated, and cold untampered air enters- through the supply side. This untampered 

[unheated] air must then be heated solely by the heating system. Despite the fact that the 

defrost cycle is intended to eliminate this problem, if the defrost cycle is not long enough, 

the ice build-up in the core is cumulative until eventually the exhaust side is completely 

cut off. (CMHC, 1988, p. 2) 

 

Many homeowners, not understanding how HRVS work, simply turned the systems off 

ignorant to the dangers of stale air and moisture build-up  (Yukon College, 2017).  One 

government informant suggests that the biggest challenge with HRVS is people not 

understanding how they work.   

Construction industry informants agree that there is not enough information concerning 

HRVS for homeowners as one government informant confirms: 

Most homeowners know virtually nothing about how a home operates [for example] like 

[how] an HRV works. It is a critical piece to preventing mould problems and maintaining 

good indoor air quality to maintain their health. And I am still getting reports about 

contractors telling people to turn them off because they don’t work. And we’ve had this 

technology for 35 years (Construction Informant 14, August 10, 2018)  

 

Not only are the systems poorly used; in many cases, they were installed incorrectly: 

Heat Recovery Ventilation systems (HRVS) are a good example of how the chain in a 

housing system is often broken. HRVS offer a continuum from system selection, design, 

installation, commission, operation, and maintenance. Some HRVS may not be suitable 

for Northern conditions or the building in which they are installed. This may happen 

because ducting that is inappropriately dimensioned and not aerodynamically “smooth” – 
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making the system noisy, or connections in the building envelope that are not properly 

sealed. Sometimes the commissioning and inspections on HRVS are not done properly. 

Often HRVS, especially in remote communities, don’t really fit local needs and climate. 

They are perceived as expensive and cumbersome to operate. Usually, they are not 

serviceable locally. This results in homeowners often choosing to turn off the ventilation 

systems, which results in increased moisture and mold build-up in housing. (Yukon 

College, 2017, p. 13) 

 

The same informant stated that less than 10% of homes he inspected had ventilation systems that 

met the intent of the code.  Another challenge for Yukon is the fact that HRVS possess control 

systems, which are technical and, for them to work properly, require adjustments: 

Digital controls require programming specifically adapted to the changing demands of 

the climate and the various activities within the building.  Complaints about comfort and 

air quality in new buildings often stem from poorly adjusted systems, not from their 

actual design. These sophisticated control systems can only work correctly when the 

information on the control screen actually matches what is going on in the HVAC77 

system. For example, especially in the North, there may be problems if there is no budget 

for commissioning and balancing. This testing, fine-tuning, and tweaking of HVACs 

systems ensure they are delivering what the design engineers intended and what the users 

need (Yukon Development Corporation, 2003, December, p. 15) 

 

One informant working in a First Nations government capital department states, “I mean 

control systems and so on are way more sophisticated. Which isn’t always a good thing because 

nobody can fix them right.” (Construction Informant 4, August 31, 2018) 

This problem is not entirely unique to the North. However, uniquely Northern issues such as cold 

temperatures and few people with a technical background with HRV systems to install and 

maintain systems, and the lack of systems designed for the North exacerbates the problem 

(CMHC, 2016).  Further, many traditional cooking methods, such as boiling meat, only add to 

moisture build-up if HRV systems are not operating properly (Yukon College, 2017).  Thirty 

years later, building ventilation by HRVS or other approved ventilation systems are a core part of 

Whitehorse’s building code (City of Whitehorse, 2019).  All new buildings must have ventilation 

 
77 An HVAC system is Heating Ventilation, and Air Conditioning 
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systems installed, but once installed, as in the early years with HRVS, building occupants do not 

necessarily use them. 

7.4.4 Vapour Barriers 

Vapour barriers are instrumental components for R2000 construction and for 

contemporary super-insulated and airtight buildings. The goal of vapour barriers is to seal the 

warm side of insulation from ceiling to floor (Dumont, 1994).  Sealing is critical because if any 

moisture gets into the insulation it reduces the effectiveness of some insulations. Moisture in 

insulation also creates an ideal environment for moisture build-up, which may result in 

dangerous mould (Othman et al., 2015; Singh, Yu, & Kim, 2010). Vapour barriers also ensures 

that cool drafts are not drawn into buildings, which raise heating costs.  

In the 1980s and 1990s, poorly installed vapour barriers plagued homeowners throughout 

the North (McFadden & Bennettt, 1991; Messer, 1996; Yukon College, 2017).  This resulted 

from inconsistent construction practices and a lack of understanding about the ramifications of 

poorly installed vapour barrier on the part of the builders. Several industry informants argued 

that inspections were not thorough, occasionally leaving homeowners with costly repairs. In 

smaller communities, the situation was acute. The high costs of building supplies transported to 

Yukon from the south exacerbates the situation. When a vapour barrier tears, it breaks the 

intended seal. But discarding the cut vapour barriers hurts construction profit margins. If a break 

in the barrier is poorly repaired, it is hard to locate because drywall or other wall finishes cover 

the barrier.  The picture below is an example provided by Yukon Housing.  It demonstrates the 

consequences of moisture build-up behind a vapour barrier when the barrier is not sealed 

properly. 
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Figure 7.5: Mould build-up behind vapour barrier (Yukon Housing, Government of Yukon). 

Some advances in the composition of vapour barriers, such as self-adhered membrane sheets, 

may help reduce some of the mistakes made during the construction process while providing a 

better tool to seal buildings (Al-Homoud, 2005; A. Russell, 2017).   

The consequences of not using proper ventilation systems in airtight buildings can be 

devastating. The technical systems used in airtight buildings have required builders to reconsider 

their approach to building construction.  For instance, they have to be far more aware of how and 

when the technologies are installed during the construction process.  For example, if a builder 

installs plumbing in a wall after the vapour barrier is sealed, the builder may inadvertently be 

creating a path for moisture to get into the insulation.  As one industry official noted: 

all the mechanical air handling and cooling, window envelopes, and insulation packages 

are all working together in ways they never have before. It used to be very simple to 

plumb, heat, or construct. It was just a building, and there were clearly defined roles for 

the trades. Not that way anymore. (Construction Informant 15, August 27, 2018)   

Clearly, many in Yukon’s construction sector have not fully considered the ramifications 

of a siloed sector when technologies increasingly require tradespeople, engineers, and architects 

to work together. One informant expresses his frustration with the silos within the sector: 



 243 

Well, there are lots of challenges in housing, and I imagine construction in general, and 

that is why the industry is so very fragmented and there are very few broadly skilled 

people.  The trades work in silos, and the engineers and architects seem to work in silos.  

There are very few of the systems integrators that can actually make those independent 

pieces work together. (Construction Informant 14, August 10, 2018) 

 

Often the stages of construction reinforce the silos. For example, architects design buildings, and 

engineers determine the best system to operate within the design. A contractor will hire a crew 

made up primarily of carpenters and labourers. The sub-trades, electrical and plumbing and 

heating, will be subcontracted with little interaction with the rest of the crew. This is where 

mistakes often happen because none of the parties is working cooperatively and treating the 

building as a system.  

Because so few of the trades require certification to work in Yukon78, there is no common 

operational standard for tradespeople. A lack of coordination and communication across the 

trades was identified in a recent evaluation of Yukon’s apprenticeship system (MDB Insight & 

MQO Research, 2016).   

As one informant suggested, one way that tradespeople are addressing this is by 

becoming multi-ticketed: 

So, you may have somebody who is a carpenter but also understands plumbing and may 

have multiple tickets. This is the overall trend within the trades as you see a growing 

number of individuals who are pursuing more than one ticket because it makes them 

more flexible and in terms of employability. It certainly makes you a lot more 

employable when you can go and do a variety of tasks as opposed to relying on one. 

(Construction Informant 8, August 8, 2018) 

 

Another informant identified the need for communication to reduce the instances of 

people working at cross purposes. He uses the example of electricians; if they are responsible for 

wiring a mainframe, they need to know how the different technologies they are wiring interact 

 
78 Yukon Government only requires electricians and oil burner mechanics to complete their apprenticeships 

to work in Yukon.   
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with each other. New approaches to design and contracting helps mitigate the tendency for 

groups within the sector to operate in isolation, as will be discussed later. 

7.4.5 Problems with Heating Systems 

Construction technologies typically depend on reliable energy sources. However, even 

with highly efficient woodstoves, it is difficult to get insurance companies to insure houses with 

wood heat as a primary heat source. Yukon communities are vulnerable to power fluctuations, 

especially in the winter. Not only do community homeowners have to be concerned with the 

proper application of technologies, such as HRVs or oil-fired appliances, but they must know 

how to operate them.  

Throughout the 1990s and early 2000s, oil-fired furnaces were installed in many houses 

throughout Yukon, though a few opted for propane heat. Until then, the most common heating 

source for housing in Whitehorse was electric baseboard heating (Yukon Development 

Corporation, 2003).  When the Faro and UKHM mines operated, their energy purchases helped 

subsidize electricity for ratepayers.  When the mines closed, electrical costs soared, bringing the 

crippling energy inefficiency of Yukon’s building and housing stock to the attention of the 

government and homeowners. This drew their attention to the R2000 program (CMHC, 1988).   

New buildings were constructed with oil or propane furnaces or boilers.  Many furnaces 

and monitor stoves79 throughout the Yukon were not installed properly or serviced at all, leaving 

buildings and homes at risk (NRG Resources Inc, 2008).  In 2007-08, Yukon Housing 

collaborated with NRG Resources to determine the state of oil-fired furnace installations. The 

results showed that few if any, systems within the Yukon were installed according to code and 

regularly serviced: 

 
79 A monitor stove (or heater) is an oil-fired heating appliance that heats cold air that is drawn into a 

building.  It is usually used to heat smaller homes or areas of a building. 
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All four surveys provide significant evidence that a large percentage of oil-burning 

equipment installations in the Yukon is not properly installed or maintained in 

accordance with the minimum standards established in the B139 Installation Code for 

Oil-burning Equipment. (NRG Resources Inc., 2008, p. 3) 

 

Although the oil-burning equipment installations were problematic in Whitehorse, the situation 

was more acute in communities because there were no oil burner mechanics available to install, 

service and maintain the appliances outside of Whitehorse.   

  The report was damning to those installing oil-fired appliances in the territory. It also 

highlighted some of the most grievous shortcomings in the sector, such as no indication that the 

installers or service technicians were trained or qualified as licensed Oil Burner Mechanics, 40% 

of the appliances were improperly installed, above ground tanks not installed properly, and a lack 

of monitoring the oil tanks for corrosion or leakage (NRG Resources Inc, 2008, p. 12).  The 

report demonstrated that the government did not enforce inspections for the installation or 

maintenance of oil-fired appliances.   

Despite the reports and warnings from NRG Resources, an entire family in Whitehorse 

died in their rental house in January 2012 from carbon monoxide poisoning resulting from poor 

inspection and servicing of their oil-fired appliance. The Whitehorse Star’s reporter Ashley 

Joannau reported on the incident highlighting how poorly the furnace had been maintained: 

When the flue gases are subjected to low outside winter temperatures, they condense and 

allow the products of combustion to accumulate within the chimney lining,” the report 

says. “During freeze thaw conditions, as the products freeze they expand, spalling the 

masonry and allowing the lining to break apart and fall within the chimney.”  It was also 

revealed that five reports on the safety of oil-burning appliances in the territory had been 

completed for the government since 2007. (Joannou, 2012) 

 

In response to the tragedy, in 2013, the Yukon Government made it mandatory for oil burner 

mechanics to install or modify any oil-fired appliance (Yukon Government, 2015).   
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7.5 CAPACITY CHALLENGES REMAIN BUT INNOVATION IS HAPPENING: 2006 

AND BEYOND  
 

The period between 2006 and 2019 marks a time when Yukon’s construction sector 

improved its reputation for Northern building construction.  The sector continues to struggle with 

new technologies and is hesitant to test energy saving technologies, such as heat pumps, that 

reduce reliance on fossil fuels for heating.  At the same time, the sector has emerged as one of 

Canada’s leading jurisdictions in the construction of airtight super insulated housing.   

7.3.1 Heat Pumps 

Yukon’s Energy Solutions Centre is a part of the Yukon government’s Department of 

Energy Mines and Resources. The Centre was established to provide information, research, 

financial incentives, and training for energy efficiency and renewable energy in Yukon (Energy 

Mines and Resources, 2019b).  As a part of its research, in 2013, the Energy Solutions Centre 

conducted a study about the economic and practical viability of heat pumps in Yukon.  

Technologies like heat pumps have not been widely adopted in the far North, although 

they are considered far more efficient than oil-fired appliances (Energy Solutions Centre, 2013).  

Their upfront costs are high, and they are not as efficient as they are in warmer climates. This has 

precluded a broader adoption of the technology (Energy Solutions Centre, 2013).  Heat pumps 

add to already high building costs, yet installing heat pumps results in significant savings, 50% 

more than diesel-fuelled systems (Energy Solutions Centre, 2013).  A heat pump uses electricity 

to transfer energy from the outside air or ground into the interior of a building: the pumps both 

heat and cool homes. The technology was originally designed for refrigerator and air 

conditioning systems and was introduced as a heating source in more moderate climates, but it is 

gaining interest as a viable heating option in the North (Energy Solutions Centre, 2013).  For 
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example, in 2016 heat pumps were included in the McBride Museum’s expansion.  The museum 

is situated in downtown Whitehorse.   

 Since heat pumps are not prevalent in the North, few people possess the skills and 

training to install, repair, and service the units. They are a good alternative in the North, but it is 

not yet clear if they are the best heating alternative.  As one informant identified, heat pumps are 

often discarded in plans when project cost overruns are projected: 

It always comes down to cost here, and as you know at CNIM80, we had that heat pump 

system, and it’s the first thing that comes out when we are over budget…No one ever 

considers how important the efficiency of the HVAC system is and how much that costs. 

It’s always the first thing to go…and it is not to blame one specific group, whether it be 

the building owners or the contractors. No one is really prioritizing the more efficient 

systems that do exist because they are a bit more expensive. (Construction Informant 10, 

August 3, 2018) 

 

There are recent examples of heat pumps being installed in larger projects. One informant 

spoke of the retrofit of the McBride Museum in downtown Whitehorse: 

We are starting to see the use of heat exchangers, like the McBride Museum81 here. It’s 

all electric. The whole building and the whole block now are converted to electric. And 

it’s all working on a heat exchange and that is a very efficient way to heat and cool 

buildings. And the nice thing about it is that the source is all local… It’s not cheap. 

(Construction informant 7, August 1, 2018) 

 

A private contractor acknowledges the efficiencies and long-term savings that heat 

pumps offer, but identifies they are still too expensive to install: 

We bought the …building last November, and it had an antiquated oil-fired water system 

with radiant hot water going through the walls, and it’s not very efficient. The upgrade to 

a heat pump system for us is almost a million dollars. We can’t afford to pay a million 

bucks. If somebody else [government] put in the million and we paid them for the energy 

savings, and it would assist paying for the system. We need to start looking at those sorts 

of solutions. (Construction Informant 9, August 24, 2018) 

 

 
80 CNIM (Centre for Northern Innovation in Mining) is a building that was constructed for teaching mining 

programs at Yukon College in 2013. 
81 The McBride Museum upgrade was a part of a $6,000,000 grant from the federal and territorial 

governments 
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More work must be done to determine the effectiveness of heat pumps in Yukon and across the 

North. 

7.5.2 Problems with Climate Change 

 

Climate change is happening at a faster rate in Canada’s Far North than most other 

regions in the world.  Building infrastructure in Northern communities is particularly vulnerable 

to the effects of climate change because of melting permafrost (Council of Canadian Academies, 

2019).  Communities have experienced difficulties with technologies meant to mitigate 

permafrost melt in government buildings. The Dawson City arena and the Ross River school 

each demonstrate how poor application of technology exacerbates the already challenging effects 

of climate change.   Both projects involved the installation of thermosyphon loops82, which were 

designed to keep the foundations of buildings cool and reduce permafrost melt under the 

buildings.  In both cases, the systems were installed incorrectly, resulting in permafrost melt that 

led to significant structural damage. 

A report examining the application of thermosyphons in Northern permafrost regions 

identifies that the problems affecting Dawson City’s recreation centre were acute because work 

on the arena was conducted over several years as money became available.  Thermosyphons 

were installed correctly in some parts of the building, but not in others.  For example, there was 

no insulation put on the pipes under the ice (Holubec, 2008).   The incorrect installation of 

thermosyphons made the building particularly vulnerable to high winds and earthquakes.  In 

2017 the building was closed due to structural issues, and it remains an ongoing frustration 

 
82 Thermosyphon loops are gravity-driven devises designed to keep the ground frozen in a steady climate.  The 

thermosyphons hold fluid in a condensed and closed loop to transfer heat over a specific distance (Pellicone, 2018, 

February 1).   
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considering the building was explicitly designed to withstand shifting from permafrost melting 

(CBC, 2017).   In the spring of 2020, Dawson City Town Council voted to replace the building. 

  Different, but equally significant mistakes were made during the 2001 construction of 

the Ross River School because the contractors did not extend the installation of the 

thermosyphons beyond the building perimeter.  Thermosyphons are designed to keep the ground 

under a structure and just outside the perimeter of a structure frozen at a consistent temperature.  

Because the thermosyphons were installed incorrectly, the ground warmed and the perimeter 

around the building thawed.  The insulation underneath the school became wet from the thawing, 

causing it to lose its insulation properties.  This has made the building subject to perpetual 

freezing and thawing causing the building to shift significantly (Holubec, 2008).   

The Ross River School remains a problem for Yukon’s government because the structural 

integrity of the building has become a concern for residents.  In 2006, additional thermosyphons 

were installed, and adjustments were made to the existing ones to address the identified 

installation deficiencies (Camels, Horton, Roy, Lipovsky, & Benkert, 2016).  Nevertheless, the 

problems continue.  In 2015, the school was closed for an extended period because engineers 

identified the building damage to be significant and requiring stabilization.  In 2019, the 

government intended to level the school again, but the lowest bid was $200,000 over the allotted 

budget (Sponagle, 2019).  As a result, the leveling did not happen and plans to level or replace 

the school are still on hold. 

Residents in the community are concerned about the effects of melting permafrost on 

their houses and other buildings, with many advocating to move the whole community: 

Franklin Charlie, director of lands and capital with Ross River Dena Council, says there’s 

no point in building a new school on ground that’s proven to be unsuitable. Charlie says 

every year the First Nation struggles with shifting houses which must be jacked up, and 

water, fuel and septic lines repaired after they break from the heaving ground. He says 
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there’s no way a large building such as a school can be built on that ground without 

massive foundation problems. “Best way to address that problem, I think, is to move the 

whole community out of this riverbed, then you wouldn’t have all those repairs on your 

hands all the time,” says Charlie.  (Sponagle, 2019) 

 

Other communities are exploring different ways to protect the permafrost under their 

buildings.  One First Nation Capital Director (a position responsible for building infrastructure 

and assets), in a Northern community highlights what his community is exploring to reduce the 

effects of permafrost: 

“Permafrost is not our enemy – we need to protect it!” Keeping the ground under a 

foundation frozen by 

• Keeping water away from the foundation and building 

• Covering gravel with grass to avoid seepage 

• Creating a thermal break between the building and the ground 

• “There is a lot of good technology available, but we are not using it”. (Yukon 

College, 2017, p. 20) 

 

First Nation governments are taking steps to determine what building technologies would 

best suit their specific environmental issues while serving the day to day requirements of their 

communities. Yukon’s construction sector must continue to strengthen its understanding of 

building techniques that will help mitigate conditions that will only become increasingly 

challenging.  If both the government and construction sector introduce new technologies to 

improve building standards, it is imperative that the technologies are understood, and that 

mistakes are not made that will detract from the quality of life in the North.  

7.6 IMPACT OF YUKON FIRST NATION LAND CLAIM AND SELF-
GOVERNMENT AGREEMENTS ON YUKON FIRST NATIONS HOUSING AND 

BUILDING CONSTRUCTION 
 

7.6.1 Problems with Housing in Yukon Communities 

 

New cold weather construction practices and the technologies, such as HRVs, were 

applied unevenly across the territory, with First Nations communities attracting the least 

investment. The disparity between First Nations housing stock and Yukon government or private 
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housing stock grew over time. As late as the 1990s, in an assessment conducted by Indian and 

Northern Affairs Canada (INAC), only 33% of Yukon’s First Nation housing was considered 

adequate (INAC, 2008).  

Federal and territorial government representatives encouraged many KDFN citizens to 

permanently move from the Takhini Bluffs in Whitehorse to the McIntyre Subdivision on an 

escarpment overlooking Whitehorse in 1985.  The majority of the community moved to the 

subdivision in 1988 (Kwanlin Dun First Nation, 2003).  Situated approximately 6 kilometres 

away from the river, the McIntyre Subdivision offered a permanent home for KDFN citizens, 

albeit with much substandard housing. 

A construction company was hired to build the housing units as quickly as possible using 

DIAND’s83 maximum unit construction price for the Yukon. While this provided an 

incentive to build quickly, there was insufficient quality control. This resulted in higher 

than normal maintenance costs including problems with mould, heating and ventilation 

and structural problems. (Inukshuk Planning and Development, 2010, p. 17) 

 

Not surprisingly, KDFN housing problems mirrored the challenges experienced by other 

First Nations and private homeowners in the same era (Inukshuk Planning and Development, 

2010).  Before KDFN was self-governing, the federal government determined the specifications 

for KDFN housing as well as the financial investment to build them.  The ability and opportunity 

to adapt First Nations’ housing stock was controlled by legal and treaty conditions.  

When the majority of KDFN citizens living in Marwell and on the Takhini bluffs moved 

to McIntyre subdivision in 1988, KDFN was still an Indian Act First Nation. When it became 

self-governing following the settlement of Yukon land claims on February 19, 2005, the 

buildings and houses were converted to KDFN government control (Inukshuk Planning and 

Development, 2010).  The First Nation inherited the expenses and burden of poor housing stock. 

 
83 DIAND is the federal government’s Department of Indian and Northern Affairs 
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A significant portion of the land developed for the subdivision was set aside for future growth 

and development with the lots all having water and sewer servicing installed in anticipation of 

the construction of the proposed Alaska Highway natural gas pipeline. Water and sewer systems 

in the undeveloped lots degenerated over time, requiring replacement before constructing new 

homes, which added to the substantial costs for replacing and repairing poor housing stock 

(Inukshuk Planning and Development, 2010). 

Mould problems prevail in housing throughout most Yukon communities, and the 

situation is acute because many of the houses are overcrowded, which exacerbates moisture 

accumulation. In Yukon communities, the poor state of the housing stock forces more people to 

live in fewer houses. In part, the situation was created when each First Nation settled its land 

claim and self-government agreements. First Nations assumed responsibility for houses that were 

already in disrepair, and they received no money to bring the houses up to standard (Inukshuk 

Planning and Development, 2007, 2010; Little Salmon Carmacks First Nation, 2017; Na-Cho 

Nyak Dun First Nation, 2008) resulting in a severe housing shortage. 

In 2016, Ross River Dena Council declared a housing crisis. The housing situation in 

Ross River was an example of the effects of poor housing construction, inadequate ventilation, 

and, in some cases, trailers that were never designed for year-round living in the North. Yukon 

Canadian Broadcasting Corporation (CBC) reporter Nancy Thomson reported on this situation 

and chronicled the devastating process: 

The First Nation says 27 homes are “filled with toxic mould or levels of other 

contaminants ... which is significantly affecting the health of the families with children 

(many with babies and toddlers), and elders who live in them. These homes are beyond 

repair and must be demolished.” Vera Sterriah lives in one of the contaminated homes — 

a trailer that’s more than 30 years old. “There’s mould through the walls, through the 

flooring, in the bathroom,” she said. “I’ve seen the report and they said, ‘there’s ice in 

between the walls.’ So I imagine there’s mould in there, because of the moisture ... on the 

insulation.” Sterriah said the living conditions have affected her health, and she’s sought 



 253 

medical help “Runny nose, runny eyes, rashes. The smell is pretty bad because the 

[furnace] heats up the moisture. I get headaches all the time, and [get] hard of breathing,” 

she said. (Thomson, 2016, Aug 4) 

Many other First Nations, such as the Vuntut Gwitchin First Nation, were concerned  

about the state of their housing: 

A significant portion of homes are substandard and do not meet basic health and safety 

requirements. Many have a limited lifespan before replacement… Poor initial 

construction methods, coupled with lack of proper upkeep, leads to replacement or major 

renovations much sooner than should occur. (VGG, 2013, p. 11) 

 

Not only is the housing substandard, but the costs of replacing current stock is also 

prohibitive. 

In 2016, Yukon College conducted a gap analysis for Northern building programs by 

bringing together First Nations government representatives, architects, engineers, Yukon 

Housing staff and College trades instructors to determine the gap between education and training 

available for Northern construction and the education and training required. Through that 

consultation, First Nations expressed their frustrations about the lack of interest in incorporating 

traditional housing knowledge84 into the designs: 

People in the communities have decades of experience in determining what types of 

housing systems and structures work and what does not work. Yet this experience is often 

not applied. Education and training, as well as research and innovation, need to 

incorporate what works for the local population. For example, little has been done so far 

in Yukon to capture traditional housing designs that incorporate local environmental 

factors while reflecting how families want to live together. (Yukon College, 2017, p. 21)  

 

One community informant expressed her frustrations with newer housing designs and 

technologies: 

I am not sure things have changed at all. The new stuff that is supposed to be really good. 

I don’t see that. I see houses shifting [permafrost]. I think a good old log house with a 

woodstove is better. If you don’t have back up, like a woodstove, if your power goes off, 

you are hooped. Something simple with a woodstove. It would be way more stable for 

 
84 This referred to historic building practices of Yukon First Nations before the establishment of year-round 

communities prior to the establishment of year-round settlements.   
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communities in the North. A log house instead of these prefab set-ups. They say this is 

going to be really good for energy. 

Some of the houses here are prefab. We want to see more log houses built. They look like 

they are better for the weather. They last a long time too. When your power shuts off and 

there is no back-up, everything freezes. 

Yes, and when they freeze up, they send someone all the way from Whitehorse to here. 

Then they are delayed. Especially when it is 40 below, some of the people have no back-

up, no woodstove, nothing. They have to go somewhere else to cook and shower. Their 

pipes froze and everything. (Construction Informant 1, February 20, 2018) 

 

7.6.2 Self-Determination and Experimenting with New Technologies  

 

Self-determination is critical for technological evolution to serve the interests of a society 

(Coccia & Bellito; Pursell, 2012, Wagner, 2016).  Since the early 2000s, many self-governing 

First Nations in Yukon have worked with architects, engineers and builders to construct 

buildings that reflect their societal interests and cultural ways of being.  In 2007, the First Nation 

of Na-Cho Nyäk DunDun (NND) in Mayo constructed a new government building, as shown in 

Figure 7.6. 
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Figure 7.6: Na-Cho Nyak Dun First Nation Government Building in Mayo (Shelagh Rowles photo). 

The process for designing the building reflected the best practices by using an integrated 

planning process. People in the community gathered to discuss a community plan, and from 

there, ideas about the scope and location of the building flowed (personal communication with 

architect Rob Sieniuc).  

Elders in the community recommended that the new government building be situated on the 

bluffs above Mayo overlooking the Mayo townsite and the Stewart River valley: 

The elders selected this prominent site for Government House, as it has cultural, spiritual, 

and historic significance to the First Nation. The elders view the new development site as 

moving back home. They feel they have come full circle; it is where the people wanted to 

live originally but were forced to relocate. This area (settlement lands) is also excellent 

for building development as it is high and dry with no known permafrost concerns. 

(Broadway Architects, 2019) 
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According to the architect, the project incorporated four primary pillars, including the 

construction of the Government House (a new NND government administration building), the 

development of the infrastructure including roads and powerlines, the construction of a district 

services building which would include a water treatment plant, and a heating plant (personal 

communication with architect Rob Sieniuc).  

The building was designed to include non-toxic materials for insulation and finishing while using 

energy-efficient heating systems to reduce the use of diesel. Some of the features that were 

unique to the territory involved the heating systems installed in the district services building: 

The site was situated above what is known as 8-degree Celsius Aquifer, where water was 

drawn to heat the buildings through heat-pumps and a heat exchanger for forced-air 

heating. The hot water system would also be heated by this system. The heat pump 

system uses well water that is delivered from the site well to the community district 

services building in an insulated pipe that serves the domestic water and fire protection 

water as well. The water will pass through cleanable plate heat exchangers in the services 

building to be re-injected into the ground through a separate well, located sufficient 

distance from the supply well and downstream with regards to flow the aquifer being 

tapped. A pumped closed loop with water and antifreeze solution will draw heat from the 

heat exchanger and deliver it through an insulated main to all the major buildings in the 

new community. Each building, including Government House, will have heat pumps 

drawing heat from the loop in the winter and dumping heat back in the summer, to 

provide building heating and air conditioning. (Broadway Architects, 2019) 

 

Designed to serve a series of buildings, the system was constructed with the flexibility to 

provide district-wide services in the future.  Part of the air exchange system included the 

installation of Earth Tubes, which are tubes inserted into the hillside which will treat air going 

into the building by naturally cooling it in the summer and naturally warming it in the winter 

(Broadway Architects, 2019). 

The design and construction of the building applied sophisticated technologies while 

endeavouring to support the cultural interests of the First Nation.  In 2017, as part of the original 

design, a 27.3 kW solar photovoltaic array was installed on Government House, making it the 
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second-biggest solar array in the territory when it was installed (Energy Mines and Resources, 

2018).  Although some of the systems have posed challenges, including on-site wells that 

oversaturated the intake pipe with water making the heat pumps inoperable for a period, the First 

Nation has persisted in working through these difficulties to make the system operational by 

2019. 

Finding people with the technical skills to operate the new technologies proved 

challenging.  For instance, the installation of an overly technical water system posed problems 

because it is hard to find qualified water operators in the territory to service it.  Remote technical 

adjustments are possible, which helps the building to operate at its planned potential (personal 

communication with the architect, Rob Sienuc).  Confidence in the building is evident through 

the recent decision to connect an elders’ complex to the utilities and services offered through the 

supply building and plans to construct a youth complex. 

When the construction project was tendered, only one bid was submitted.  The bid 

exceeded the budget envelope substantially.  In part, the low response was due to other 

construction projects already happening in the territory, including the Canada Winter Games 

Recreation complex, which was under construction in Whitehorse.  In response, the First Nation 

chose to act as the general contractor and to train local citizens for the construction crew, with 

sub-contractors providing the more technical aspects of the building (personal communication 

with the architect, Rob Sienuc).  A project goal was to increase opportunities for local citizens to 

pursue engineering programs and apprenticeships.  However, many pursued apprenticeships but 

had to leave the community to complete them.  The requirement to leave the community lowered 

the completion rates substantially (personal communication, Mayo Campus administrator).    
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In addition to energy conservation technologies, Yukon’s construction industry has 

grappled with the challenges of constructing buildings on permafrost.  In light of the effects of 

climate change, this remains an enormous challenge for Yukon’s construction industry, 

especially in smaller communities.  Recently a Canadian expert panel on climate change released 

a report claiming that Canada is warming at twice the rate of other countries in the world.  The 

panel identified twelve major risk areas for Canada, including Northern infrastructure: 

Risks to Northern communities and people in Canada, including damage to buildings, 

roads, pipelines, power lines, and airstrips due to thawing permafrost; reduced or 

disrupted access to communities and facilities due to warmer temperatures.  (Council of 

Canadian Academies, 2019, p. ix) 

 

With temperatures in the territory rising from the effects of climate change, the industry 

must introduce building technologies that are suited to the changing environment. 

Some First Nation governments, such as the Champagne and Ashihik First Nation (CAFN), 

recognize the importance of upgrading their housing stock and established processes within their 

government for retrofitting their existing housing stock to become more energy-efficient while 

committing to higher energy efficiency standards for new buildings. This was captured in 

Malcom Taggert’s 2009 CAFN sustainability plan as highlighted below: 

The Champagne and Aishihik First Nations own housing in Haines Junction, 

Champagne, Takhini River subdivision, and Canyon. Improving the energy efficiency of 

this housing stock is an ongoing priority for the First Nation, and various projects to 

address this issue have been and currently are being undertaken. The First Nation will 

build on these past and current efforts in the future. Improved energy efficiency in the 

First Nation’s housing stock resulted in both cost savings and a reduction in greenhouse 

gas emissions. Energy efficiency upgrades also provide training opportunities and 

capacity building for CAFN citizens in green building techniques.  (Taggart, 2009) 

 

7.6 INNOVATIONS IN DESIGN, CONTRACTING AND FINANCING AND THEIR 
IMPACT ON YUKON’S CONSTRUCTION SECTOR 
 

In addition to the technical aspects of construction, improvements in batteries for 

construction tools, such as drills, saws, and nail guns, have made a significant difference for 



 259 

builders, which creates a safer work environment.  Smartphones and I-pads have revolutionized 

the administration at construction worksites.  In the past, construction supervisors would bring 

rolls of building plans to inspect a project, and today it can all be done from a mobile device.  

Increasingly Yukon’s construction sector is using technologies, such as video-conferencing and 

digital photography, to interact with community construction projects.  Many building problems 

in communities are exacerbated by the lack of technical expertise and by a lack of thorough 

inspections during critical phases of construction.  A government official highlights how internet 

services are improving inspections and engagement on community construction: 

Video conferencing is a great tool for the North. We can save money and reduce 

emissions if they can attend meetings and complete basic inspections by video or by 

photographs.  Also, we use file sharing sites and secure software to do so this is 

also really important.  Using these systems more has really exploded in the last 10 years. 

We’ve seen government commitment to ensuring Internet is available because 3G 

communities, which helps us use these platforms. (Construction Informant 3, August 17, 

2018) 

 

The application of remote inspections and virtual problem solving may reduce errors in future 

projects. 

Digital files also give more people access to the same information.  If the design is 

modified, everyone has access to the updated files.  One informant identified that PCL 

Construction Westcoast Inc. adopted a paperless policy for the execution of the project.  

Choosing a paperless policy saved an enormous amount of time and money for the project. 

Integrated design is a growing practice in the construction field (Evbuomwan & Leyydesforff, 

1998; Larsson N. , 2004)   

7.6.1 Smart Design Software 

 

Integrated design entails bringing architects, contractors, building users, and tradespeople 

together before a project is defined.  This ensures that the scope and function of the design will 
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align with the intended use85.  New design software, such as Building Information Modeling 

(BIM), are assisting with that trend (Bergin, 2012).  Since the early 1960s, the early days of 

computing, architects and engineers have experimented with developing building modelling 

programs. As computer systems grew in sophistication, so did the ability to use modelling to 

overlay architectural drawings and engineering solutions to determine their effectiveness in a 

building envelope.  BIM’s capacity grows as artificial intelligence evolves (Bergin, 2012). 

 Since the 1980s, Yukon’s construction sector has predominantly relied on AutoCAD, a 

computer-aided design, and drafting software for architects, engineers and construction 

contractors.  The software transferred building design from hand-drawn drafting to computer-

based design.  It is a vital tool for architects and civil engineers.  However, the program cannot 

interact with the design information that BIM possesses.  As one local architect explained, it is 

static: 

AutoCAD still rules the design and is possibly one of the dumbest tools ever invented.  It 

looks really good.  Yeah everybody uses it and its made a huge difference, but it’s really, 

really dumb.  It’s almost dumb like a fax.  You’re actually just drawing a building. 

You’re just basically doing what you used to do on paper and that’s all related to 

computer on the computer …(Construction Informant 7, August 1, 2018) 

 

Like other disruptive technologies, BIM technology is changing how buildings are 

designed and is radically decreasing the time and skills required for building design: 

This can enable a novice designer who has learned how to perform basic commands to 

become an incredibly prolific producer while a highly educated and experienced architect 

can be crippled from inexperience with a programs interface or underlying concepts. This 

creates a potential for a generational break line that becomes more-harsh as a new 

technology gains market parity. (Bergin, 2012) 

 

BIM, like other technologies, could profoundly change how engineers and architects do 

their work and engage with their clients.  Although BIM is a technical software, it makes 

 
85This was the approach used for the NND Government House construction project identified earlier. 
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building designs far more accessible to a broad range of people.  As a government official 

highlights, it can also help project managers monitor the project: 

Speaking digitally BIM also has the ability to create deficiency lists on projects. And it is 

just like a database where you could sort, but you have a floor plan where you can 

identify where the deficiency is.  So, I think BIM and digitizing is one of the big things. 

(Construction Informant 7, August 1, 2018) 

 

It also ensures that construction materials are developed directly from the specifications in the 

design.  For example, the construction informant explains how he was using BIM for one of his 

projects: 

…so, when we build the 3D model, like the one we’re just tendering for Carmacks arena 

right now. We built that all in and created a 3D model… then you can send the model to 

contractors then and make sure they have the model on their computer then they can pull 

it off. Then when you go and do the steel work you just send the model by email to the 

contractor who gives it to the steel fabricator, and they fabricate right off the drawing. So, 

it just doesn’t get any better. And it avoids problems on site because you know you can 

find out about problems before they occur on site. Yeah because the model will tell you it 

will work. Not a lot of stuff in the old days is kind of guesswork. (Construction Informant 

7, August 1, 2018) 

 

According to informants, some architectural firms in Yukon are using BIM, but the 

construction sector broadly relies on AutoCAD.  Yukon offers few opportunities for those within 

the sector to become familiar with BIM and experiment with its potential.  Yukon College does 

not offer courses in BIM.  Ideally, programs like BIM will help developers and homeowners 

consider the actual costs of a building because BIM can project the utilities and maintenance 

costs over the life of the building: 

And it will become just like any other industry there will be a lot more digital 

management not only information, but also design. In particular, if you look at 

technologies like BIM, they actually allow you to construct an entire building and 

basically model it over its entire lifespan. You can start playing with different types of 

designs. But as well, different types of investments that need to be made to extend the life 

of that asset, while at same time minimizing the maintenance costs over the life of the 

asset. (Construction Informant 7, August 1, 2018) 
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Clearly, BIM could play a substantial role in Yukon to help inform critical choices for the 

efficiency and durability of future construction projects. 

Industry informants confirm that companies doing business in Yukon historically required their 

specialists, such as architects and structural engineers, to be in the territory.  The informant 

identifies how this has changed his company’s engagement with the local construction sector: 

And the main thing, from our perspective, is you’re no longer bound by an architect who 

lives in Whitehorse, who has a drawing desk.  We now can hire an architect from 

anywhere in Canada. He can get site plans where he can get digital photography.  He can 

get the results of any soil testing sent to him, and he can communicate with us very 

quickly through digital electronic communication. So really, an architect can completely 

do everything on the design concept remotely. And you don’t have to be on site in 

Yukon. (Construction Informant 7, August 1, 2018) 

 

Today, through platforms such as BIM and data sharing platforms can provide local businesses 

with the connections that they need to access specialized expertise. The informant highlights the 

importance of partnerships in his operation: 

But it is important to do that [partnerships]. I mean it’s definitely been a key to our 

success because no way that a firm our size should have done the buildings that we’ve 

done information can be sent digitally making it so people do not need to be on site. 

(Construction Informant 7, August 1, 2018)  

 

While local firms may benefit from outside partnerships with the expertise of southern 

specialists, it also increases competition.  Undoubtedly the internet-based platforms will 

profoundly affect the competitiveness of Yukon’s construction sector and reduce local work 

opportunities substantially.    

7.6.2 Innovation in Government Procurement  

 

  Most informants agreed that government procurement processes have a significant impact 

on how Yukon’s construction sector operates because most capital projects in the territory are 

government driven.  A private sector developer highlights his frustration with local contractors: 
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So that’s the first thing is the government procurement and the government projects is 

that they have a huge impact. The second thing is the suppliers here have no reason to 

compete at all. They don’t really compete even though they could. They all say we may 

as well all do well, rather than be competitive. And because they’re not competitive, 

we’ve had massive differences of costing from 40 to 50 percent difference from Yukon 

contractor and a British Columbia contractor.  They’re not hungry, so they don’t have to 

be competitive. That’s just the reality of a small jurisdiction where large projects have a 

huge impact on a relatively small industry. (Construction Informant 9, August 24, 2018) 

 

A government official also suggests that the local industry resists change in the form of 

contracting because industry drives the contract system: 

Overall in the industry, I think his biggest barrier to innovation is probably our contracts. 

Pretty much everybody uses CCDC[1] in one form or another.   These contract documents 

form the construction contract with the builder and they don’t change often, using other 

contracts can result in higher risk. We are seeing more collaborative tools these days 

which are new contract types or can be used in conjunction with CCDC documents, this 

helps us innovate and add value to projects. 

In addition, construction is still typically male-dominated, there is not a lot of 

diversity and this has an impact on innovation and culture change.(Construction 

Informant 3, August 17, 2018) 

 

A widespread problem with Yukon’s sector is that it reinforces the practice of bidding 

low on contracts without disclosing their recognition of deficiencies in the design.  Contractors 

make their money by charging larger sums for change-orders.  A local construction informant 

identifies how local contractors have become accustomed to change orders as a standard form of 

practice in Yukon: 

We’re going to generate 30 percent of this project on change orders.  We know there are 

massive gaps and we are going to get massive change orders going in.  So that is how 

government works, and that’s how government tenders. (Construction Informant 9, 

August 24, 2018) 

 

He argues that this practice has made local contractors less competitive, which may put them at a 

disadvantage in an increasingly competitive environment. 

Across Canada, many jurisdictions have experimented with new approaches to 

contracting buildings, but Yukon is slow to adopt them.  Yukon Government is trying to use 

https://outlook.office.com/mail/search/id/AAQkADc2MDk0MmY5LTFmM2YtNGQ5Mi04ODhmLWVmZjgyZTM4ZjYxNwAQAKEvnF7OPCRPlqqI93%2BsJ0c%3D#_ftn1
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design-build contracts more because it reduces the ability to introduce change orders, but it is 

also a risk because design-build contracts tend to end well above budget.  The government is also 

establishing territorial building standards to ensure that contractors meet design standards.    As 

one informant expresses, it fosters a more collaborative approach: 

design-build contracts, its proven that they are less litigious, and they work better in the 

long run for everyone.  So, we are going more design-build for construction.  They are 

negotiated contracts. (Construction Informant 3, August 17, 2018)  

 

The private sector is exploring a construction approach called ultra-lean management.  

Ultra-lean management involves all the parties coming to the table in advance of a project and 

work out the total cost of the project, and they generate a profit pool (Alarcon, 1997).  If the 

building is built on time and under budget, everyone profits.  If the building runs over budget, 

everyone shares the cost.  However, a government informant was sceptical despite the private 

sector’s interest in the approach.  The informant argues that it would be a problematic approach 

for government contracts “In terms of sharing profits and loss, that’s a bit different. I think the 

industry would really push back about that.”  (Construction Informant 3, August 17, 2018).   

Other models emerging include public-private partnerships where private industry 

designs, builds and maintains buildings intended to serve the public interest (Robichaud & 

Anantatmula, 2010).  The Canadian Association of Consulting Engineers (ACEC) identify 

different types of public-private partnerships can happen in different ways, such as build-

finance-maintain, or design-build-finance-maintain (ACEC, 2010).   These models require 

contractors to assume responsibility for the construction and quality of their work.  Informants 

confirm that there are no examples of this practice in Yukon for public buildings.   

An informant from North West Territories suggested that building contracts in 

communities should apply a community development approach to contracting the construction of 
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community buildings or houses, much like what was done in for the construction of the 

Government House in Mayo.  He used an example of the benefits of the practice when the NWT 

housing corporation used the approach for community construction: 

I think that any of the developments in the construction sector has influenced 

opportunities for an improved environment for our citizens.  It’s a challenging area to 

have a discussion -a simple version from my perspective for housing is this.  If I take a 

particular community say 30 years ago, there was not a lot of participation from the 

community for construction work going on…so by working with contracts, we could 

break down the way we deliver the house so we could do this by working through 

contracts.  

We could deliver the materials to community X and we could issue a labour only contract 

knowing there are a handful of individuals in the community who could build the 

house…so we would let different contracts for different steps of the work.  We would 

appoint a site supervisor, who would support the individuals working on the project to 

develop management skill sets.   

So, you know, in the next two years we might have a project manager that arises out of 

the work and the band can take on the work themselves.  …we had a community 

development approach. We could get a partnership agreement or negotiated contract, and 

they [the community] could build the unit.  Over time they developed the skill sets in 

some of the more successful communities.  One in particular just recently won their 30-

year group award and they have over 35 companies working from their band.  I would 

say that skill set was in development for 30-35 years.  It played a key role in the initiation 

of that. (Construction Informant 2, September 19, 2018) 

 

The community-based construction businesses do more than building houses for NWT housing.  

For example, some of the companies supply building and maintenance services to the diamond 

mines.  They developed an understanding of new technologies and successfully applied them to 

different environments and were able to operate their own businesses.   

 Both government and industry informants identify the importance for government and 

industry actors to collaborate to improve procurement and contract processes in Yukon.  In 

particular, the governments low expectations in the bidding process may contribute to poor work 

practices making the Yukon’s construction sector vulnerable to competition in the future.  

Furthermore, more must be done to work with Yukon First Nations governments to support their 

contracting processes to improve business opportunities in smaller communities.   
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7.6.3 Radical New Technologies 

Radical new technologies, such as 3D printers, are not a priority for Yukon’s construction 

sector.  Most contractors are small to mid-size businesses so investing in 3D printer technology 

would be expensive.  Many cannot envision how 3D printing could accommodate Northern 

building needs, such as insulation, ventilation, and heating requirements, but they fully admit 

that they have not looked into the potential of 3D printing buildings and houses in the North.  

Some contractors saw real growth in modular and prefabricated design.  One informant 

anticipated prefabricated buildings, eventually replacing standard wood framing: 

I think we will gradually see more pre-fabrication, whether its parts like you put a car 

together, like we get the walls from here and the roof from there and the foundation from 

here -even just engineered trusses or floor joists -all that stuff… Kind of standardized and 

prepared…Maybe you will see Yukon focus more on transportation than construction 

because it will be harder to get a 2x4 and easier to get a structured panel. (Construction 

Informant 6, August 8, 2018) 

 

There are many prefabricated buildings, but the old ones, in particular, are poorly 

insulated and are costly to heat (Yukon Development Corporation, 2003).  However, the 

introduction of new modular construction technologies may increase competition by national and 

international construction companies in Yukon’s construction sector because the larger 

companies will have access to large manufacturing plants with the means to transport specific 

component parts to the territory as required.   This may marginalize Yukon construction 

companies from the future construction market.  This will be especially true if Yukon people 

lack the skills to design and apply modular building component parts. 

7.7 THE ROLE OF PUBLIC POLICY IN NORTHERN INNOVATION  
 

This section establishes the role of public policy in supporting innovation in Yukon’s 

construction sector.  The Whitehorse municipal government has introduced policies requiring 

houses to perform to particular energy standards in an effort to improve house construction and 
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energy efficiency in the territory.  Further, the territorial government offers financial incentives 

to builders anywhere in the territory who reach those standards. This has created an opportunity 

for those in Yukon’s construction sector to innovate to improve the energy efficiency of new 

buildings.   Since 2009, the City of Whitehorse adopted a green building standard for all new 

houses of Energuide 85,86 thereby exceeding the national building code, which is Energuide 78.   

For a house to qualify as energy-efficient under the national building code, it must meet 

an Energuide rating of 80 (NRCan, 2019).  Initially the City of Whitehorse’s bylaw required all 

new houses to meet an Energuide rating of 80, but with the commitment that the standard would 

increase.  In addition to this requirement, the City made energy efficiency testing mandatory for 

all new houses.  Further, each house would receive an energy rating label to ensure homeowners 

had access to the energy rating of houses (City of Whitehorse, 2019). 

In 2015 Yukon Government’s Energy Solution Centre introduced a $10,000 rebate 

incentive for builders who meet or exceed an Energuide 85 standard.  The incentive program has 

significantly increased the number of super airtight houses within the municipality.  Figure 7.7 

below is a graph delineating the number of houses qualifying for the rebate in Yukon from 2015-

2019.  This means that the houses meet or exceed Energuide 85.   The informant at the Energy 

Solutions Centre confirmed that most of the super airtight houses were constructed in 

Whitehorse or just outside municipal boundaries.  Whitehorse did not introduce the same 

standard for commercial buildings, but it did include the standard for all municipal buildings 

(City of Whitehorse, 2019).  One informant described the importance of the City of Whitehorse’s 

decision to adopt high green energy standards: 

…and now with the National Building Code coming in with an energy standard, which is 

similar to the City of Whitehorse Green Building standards, requiring energy labelling of 

 
86 The Energuide label is a tool that provides energy related information and provides an official record for 

a home’s energy performance.  
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new homes, the educational pieces, and a lot of the public wanting highly insulated 

housing,  approximately 75 percent of all new housing, within the City at least, is super-

insulated to twice the energy performance of the new energy targets.  So, in that way you 

know, that’s been a real success, and I don’t know of any other jurisdiction that is 

building to that level. (Construction Informant 14, August 10, 2018) 

 

 
Figure 7.7: Super Airtight Houses Construction in Yukon (Energy Solutions Centre, 2019). 

In 2016, the Yukon government updated its building code standards, but set its standard 

at Energuide 78, two points below the federal standard for energy efficiency, but in line with the 

national building code (Yukon Government, 2016). Although Yukon government offers rebates 

for a variety of energy upgrades for individual, commercial, or government buildings, it does not 

credit energy investments when space is rented, which removes the incentives for commercial 

property owners to invest in energy-efficient technologies. 

In 2017 CMHC sponsored a study to determine the performance of 227 houses 

constructed in the territory that meet or exceed Energuide 85 or higher (CMHC, 2018).  
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Although the houses met the Energuide standards, the houses were constructed by builders 

motivated to achieve the standard. This means that no standard building practices are established: 

With the exception of one modular system, the houses were built on-site as “one-off” 

designs. Accordingly, they took longer to build and cost more than conventionally built 

tract houses, but the modestly higher costs of wall construction are at least partially offset 

by the reduced size and complexity of the mechanical system.  Local contractors, 

builders, and inspectors may not be versed in certain technologies that may add to 

construction timelines. It is important to ensure that all trades and sub-trades are on board 

and that good communication exists so that everyone understands the process. (CMHC, 

2018, p. 7) 

 

The CHMC study confirms that the energy efficiency goals are being met, but Yukon’s 

construction sector needs to adopt standard construction practices because many of the homes 

were conceived and built by independent builders making it hard to establish a standard 

construction practice. Super-insulated houses are mostly heated by electricity instead of oil-fired 

appliances; on average, the houses cost $300 per month for heating for a standard three-bedroom 

house in Yukon (CMHC, 2018). 

 According to data acquired from NRCan identified in table 7.8 below, the maritime 

provinces and Yukon are leading all other provinces and territories in constructing houses that 

exceed national building code energy standards for residential construction as shown in the table 

below87. 

 
87 This table includes the provinces and territories that test the energy efficiency of houses using NRCAN 

testing standards 
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Figure 7.8: Provincial/Territorial Housing Statistics (NRCan, 2019). 

Although Yukon’s numbers are close to the maritime provinces, it is difficult to determine the 

percentage of houses across the country that meet or exceed the super airtight standards required 

by the City of Whitehorse because NRCan only tracks national standards.  Tracking super 

airtight standards is important because it helps track how housing construction is evolving across 

the country and what may be unique to the North.  This will help inform what Northern 

jurisdictions should include in construction training that may not be a part of Southern training 

programs.   

People in Yukon’s construction sector are proud of Yukon’s commitment to adopting 

energy-efficient construction practices and the sector’s ability to build in the North successfully. 

One informant expresses her pride in Northern construction:  

So we are in the North so I think that is one of the areas that would be a strength for us is 

the fact that we have a lot of the construction industry that has the ability to deal in the 

Northern climate and the building techniques that are associated with that… I think that 

this is something that is a strength that we may not showcase as much as we should be 

doing. It’s the fact that you do have you know a good portion of our construction sector 

that really actually is looking at some innovative aspects, but because we are so small, it 

gets done as a matter of fact versus us actually celebrating the successes that we have. 

(Construction Informant 11, August 10, 2018) 
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Many informants acknowledged that Yukon could improve the functionality and 

efficiency of Northern construction. In particular, the informants suggested that Northerners 

should conduct their own research on effective Northern construction practices and building 

design. Yukon Housing has hosted sessions to generate interest in developing the hard-to-reach 

net-zero standard of construction in Yukon (Finch & RDH, 2019)  Graham Finch, a member of 

the RDH Building Science team and instructor at BCIT’s Building Science and Enclosure 

department, highlights the difficulties in defining net zero energy as there are different 

interpretations of what qualifies as a net zero energy building.  He argues that the North may 

benefit from identifying energy target zones for its climatic regions.  Further, rather than looking 

at individual buildings, Finch suggests that the North strives to introduce net zero communities.  

This would better reflect the integrated nature of many small Northern communities.   

7.8 EDUCATION AND JOBS IN YUKON’S CONSTRUCTION SECTOR  

Technology is a social construct, and societies need to determine the application of 

technologies to reflect their interests (Bjiker, Hughes & Pinch, 2012; Coccia, 2017; Coccia & 

Bellitto, 2018; Pursell, 2012; Wagner, 2016).  For this to happen, the education system must 

offer students the tools to understand and use technologies impactfully.  However, the lack of 

foundational skills provided by the public-school system in Yukon’s rural communities and the 

fractured approach to educating those working in the construction sector inhibits this from 

happening.   

Many people in the construction trades recognize the importance of education to their 

trade.   Also, many Yukon government and Yukon First Nation building construction projects 

have included training as a requirement of a building tender, especially in communities.  

However, the ability to sustain training in communities beyond the timeframe of a capital project 
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has proven difficult.  In turn, this has made many community-based programs ad hoc, leaving the 

individuals to find work or pathways to pursue apprenticeships or further education. 

7.8.1 Challenges in Yukon’s Public Education System and Apprenticeship System 

As identified in the education section on the mining industry, the dismal high school 

graduation rates throughout the territory is distressing.  Yukon First Nations youth maintain a 

significantly higher dropout rate that non-First Nations youth in Yukon (Auditor General of 

Canada, 2019).  A recent report from Canada’s Auditor General on Yukon’s education system 

identifies that 37% of Yukon First Nations students drop out before Grade 12, while 14% of non-

First Nations students drop out of high school.  The absence of high school completion is a 

significant barrier for young people wanting to pursue careers in the construction industry, such 

as trades, architecture, or engineering.  One government official expressed concern about the low 

academic levels of some of the apprentices: “Half of our apprentices and electrical and carpentry 

trades don’t have the academic requirements to be successful in the trade when they leave 

school. (Construction Informant 4, August 31, 2018).  Many efforts, such as a program designed 

to provide apprenticeship instruction in communities with assistance from tutors, or community-

based apprenticeship levels training have shown some success, but the initiatives are always 

project-based and end when funding ends. 

As construction evolves to super-insulated standards, combining educational programs 

with government-led initiatives is increasingly important.  Despite efforts by the Yukon 

government and Yukon College, courses or workshops on Northern building science have relied 

on either a government agency or a well-connected instructor to include the material in an 

existing program (personal communication with Yukon College carpentry instructors). Nothing 

is in place for ongoing education and training in Northern building science.  Faculty and staff 
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have made connections to Alaska’s Cold Climate Housing Research Centre to gather more 

information about proven cold weather construction practices. Still, the personal relationships are 

not formal and do not foster ongoing collaboration between the university and the research centre 

(Yukon College, 2017).   

Like the sector itself, construction post-secondary programs, such as trades 

apprenticeship, architecture, and engineering, are delivered in silos, apart from a few building 

science programs emerging in universities or colleges in British Columbia, Alberta, and Ontario.  

Algonquin College in Ontario offers a full undergraduate degree in building science with an 

emphasis on new technologies and building construction (Algonquin College, 2019).  Ryerson 

University offers an interdisciplinary Masters, Ph.D. or graduate certificate in building science, 

which emphasizes new technologies, energy-efficient construction, renewable energy and other 

emerging practices (Ryerson University, 2019).  Universities typically house building science 

programs in engineering departments, such as the British Columbia Institute of Technology’s 

(BCIT) Masters and Graduate Certificate building science programs (BCIT, 2019).  Education 

and training programs train each segment of the construction industry to perform distinct 

functions.   There are few opportunities for disciplines in the construction sector to convene to 

determine what the industry requires for developing healthy, viable building systems. 

Housed in Yukon Government’s Department of Education, the Apprenticeship Branch 

maintains an agreement with the Government of Alberta to use Alberta’s apprenticeship system 

in Yukon (MDB Insight & MQO Research, 2016).  Yukon’s Department of Education sponsors 

apprenticeship theory training at Yukon College in four construction trades, including carpentry, 

electrical, oil burner mechanic, and plumbing/pipefitting (Yukon College, 2019a).  Like all other 

territories and provinces (except Quebec), Yukon participates in Canada’s Red Seal certification 
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program which, through a standard exam, confirms the theoretical competencies of trades 

people.  The Red Seal is recognized interprovincially thereby allowing tradespeople to work in 

jurisdictions across the country.  However, there is concern in the construction sector about the 

apprenticeship and Red Seal’s lack of attention to new technologies.  For instance, one informant 

involved in the national construction industry recognized that apprenticeship programs often do 

not introduce new technologies, creating a divergence between apprenticeship programs and the 

advance of new technologies: 

Increasingly many are now looking at Red Seal over and above whatever a provincial 

completion exam may be.  So, you tend to have a better-educated workforce today than 

probably there ever has been.  So, in terms of the quality of training, it hasn’t diminished 

at all.  But is it aligned with future expectations?  This is an ongoing question for 

educational institutions that remain focused on developing the core skills required to 

excel in a given trade. (Construction Informant 8, August 8, 2018) 

 

The apprenticeship system is a hands-on practical way for people to receive on-the-job 

training in a specific trade.  Approximately 10% of the program involves in-class theoretical 

instruction.  Usually, the trades have three to four theoretical periods with each period lasting 

approximately 8-10 weeks in duration and concludes with the administration of a multiple-choice 

exam from Alberta Apprenticeship. To encourage Yukon apprentices to continue their theory 

training, the government provides financial support from the Department of Education to attend 

theory training at Yukon College and other trades training institutions in Alberta such as the 

Southern Institute of Technology (SAIT) or the Northern Institute of Technology (NAIT) 

(Yukon Government, 2002). 

Alberta industry partners contribute to the Alberta curriculum to ensure apprentices are 

developing the necessary skills and knowledge for the construction trades in Alberta 

(Government of Alberta, 2019).  However, none of the theoretical level curricula in carpentry 

examines energy-efficient buildings or building on permafrost, which is both critical to 
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contemporary construction practice in Yukon (personal communication with Yukon College 

carpentry instructors).  Broadly it takes time for the programs to introduce new technologies, let 

alone practices that are specific to Northern realities.  One informant expresses concern about the 

time it takes for apprenticeship programs to introduce new technologies in programs: 

The industry would prefer workers to come out of the educational system completely 

trained on the latest equipment and technologies, but change can be slow, and many 

colleges simply don’t have the budgets to keep pace with the rapidly evolving 

technological changes occurring in the industry. (Industry Informant 8, August 8, 2018) 

 

First-year apprentices in the electrical program are introduced to the five forces that 

create a voltage, which includes an introduction to renewable energy (personal communication 

with Yukon College electrical instructor). Furthermore, in year four, there is an eight-hour 

module dedicated to renewable energy.  The plumbing and oil burner mechanic instructor 

confirmed that the apprenticeship program does not cover heat-pumps because the 

apprenticeship system places heat pumps as a part of the refrigeration apprenticeship program.  

Oil burner mechanics only look at oil-fired systems.  Yukon has four registered apprentices in 

refrigeration, which is not a part of the construction trades (Department of Education, 2019). 

Interestingly, Figure 21, shown earlier in this chapter, shows that only 20% of Alberta’s new 

home construction exceeds the national building code standards.  Clearly, energy efficiency is 

not a high priority in Alberta’s construction industry. 

The absence of public policy to provide direction and financial support from the 

government to include Northern building practices in an apprenticeship or other building 

programs, the inclusion of instruction on super-insulated buildings or building on permafrost, 

will remain ad hoc.  Instructors have a difficult time covering the required apprenticeship theory 

and practice within the allotted timeframe, leaving little time available for non-mandatory 

training in the theoretical training levels.  Of the four construction apprenticeship trades 



 276 

programs available in Yukon, two are mandatory trades.  For electricians to work in Yukon, they 

must possess a full journey-level ticket or be a registered apprentice (Yukon Government, 2002).  

Oil burner mechanics who install oil-fired appliances require journey-level certification.  

Carpenters and plumbers/pipefitters do not require journey-level certification for employment as 

tradespeople in the territory (Department of Education, 2019; MDB Insight & MQO Research, 

2016).   

As indicated in Figure 7.9 below, the apprenticeship numbers in the construction industry 

rose sharply in 2007, which coincided with a mining boom and the construction of significant 

capital projects.  The apprenticeship numbers have remained reasonably stable since then. 

 
7.9:Total Number of Registered Apprentices in Construction Trades (Department of Education, 2019). 

The numbers also reflect an increase in the number of Oil Burner Technicians, which may help 

improve the quality of installations of oil-fired appliances. 

Yukon College could introduce Northern building practices in their pre-apprentice 

programs, which are funded and credited by the College.  The apprenticeship theory levels are 

driven by the Alberta curriculum.  As one carpentry instructor confirms, individual instructors 

may invite guest speakers to class to introduce students to Northern building systems and 

challenges, but this is not a formal part of the curriculum.  In the late 1980’s and throughout the 
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1990’s pre-apprentice programs included R2000 building certification as a part of the program, 

but that was discontinued (personal communication with Yukon College carpentry instructor).   

Through Canada’s Interprovincial Free Trade Agreement (CFTA), the provinces and 

territories have agreed to harmonize the content and delivery of apprenticeship levels (CFTA, 

2017).  Although the provinces and territories negotiated this agreement in the 1990s, it is still 

unclear as to when it will be implemented (Dawson, 2015).  This move could make the 

construction trades apprenticeship curriculum less relevant to the North, but each jurisdiction can 

introduce content specific to that jurisdiction.  With the support of Yukon industry, Yukon 

government could introduce a module specific to Northern construction that would be mandatory 

for all apprentices in the construction trades (Yukon Government, 2002). 

7.8.2 Targeted Northern Construction Research and Programs 

In 2018, Yukon College developed a housing maintainer program designed for 

community delivery.  The goal is to help community maintenance workers obtain theoretical and 

practical skills to provide housing maintenance, especially for airtight housing.  Regular and 

thorough maintenance by trained workers may help mitigate Yukon’s debilitating housing 

difficulties throughout the territory.  Three approaches were used to develop this program to 

respond to the complex social and political landscape in Yukon.  Money was secured from the 

Garfield-Weston Foundation, a private foundation that supports trades training in Yukon, to 

develop a non-credit program for building maintenance training in Yukon communities.  The 

goal of this program is to retrofit existing housing stock while training capital staff in 

communities about airtight housing systems.  The program supports all students regardless of 

their academic preparation (S. Rowles, 2018). 



 278 

The second approach included securing money from Crown-Indigenous and Northern 

Affairs Canada (CIRNAC) to develop a certificate Housing Maintainer program, which provides 

a theoretical and practical approach to building maintenance. It also sets the foundation for the 

future development of a Northern building science program. The third approach involved 

lobbying the Yukon government to introduce a building maintenance apprenticeship similar to 

what is available in other jurisdictions, including North West Territories and British Columbia.  

If a building maintainer apprenticeship is developed in Yukon, funding for training and 

apprenticeship will flow through Yukon and Canada’s Labour Market Development Agreement 

(LMDA). 

Northern building research is another area of interest in Yukon and across the North.  

Currently, officials at Yukon College are working with federal, territorial, and First Nation 

governments to determine the viability of a Northern Housing Innovation Centre that tests 

different housing designs while fabricating housing prototypes that may offer environmentally 

appropriate and less costly solutions to Yukon’s construction requirements.   Learners from 

Yukon communities would come to the Centre for instruction on how to assemble the modular 

housing units with the goal of trainees developing the skills and knowledge to reassemble the 

units delivered to their home communities under the supervision of the Centre staff.  Another 

priority would be to research the efficiency of the units to determine their effectiveness as 

Northern housing.  Currently, the partners are working with the federal and territorial 

governments to secure funding for the initiative.  To date, funding has been secured for the 

construction of the facility (personal communication with Northern Housing Innovation Director, 

Stephen Mooney). 
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7.8.3 Jobs in Yukon’s Construction Sector 

Work in Yukon’s construction industry is becoming increasingly technical.  Due to the 

small size of the jurisdiction, poor applications of emerging technology are noticeable.  For 

Yukon people to live and work in sustainable and affordable buildings, Yukon’s construction 

sector must have people employed who understand and use technologies appropriately.  Already, 

Yukon’s larger commercial and government buildings are pre-engineered.  If prefabricated 

buildings become the norm in the North, opportunities for the fifteen hundred or more people 

employed in the industry may contract significantly.  The loss of jobs would be particularly acute 

if the government and industry choose to import prefabricated structures from the south.  One 

informant points out that not just carpenters, but all the construction trades would be affected by 

modular construction: 

I mean for the high-rise buildings, they quite often put in a modular bathroom and they 

just keep on loading up the truck and stack them in because they take a long time to 

build.  And you don’t need a plumber to connect a few pipes and you’re done.  The whole 

idea behind it is to cut down on labour. (Construction Informant 6, August 8, 2018) 

 

Many of those interviewed predict that Yukon’s construction sector will become increasingly 

specialized, with mid-size companies replaced by large companies that use proprietary 

technologies, and thus control the construction process.  Negative effects from specialization 

occurred in the auto sector after each car manufacturer began patenting its parts and training its 

auto service technicians for its specific technologies.  This led to Yukon College discontinuing 

the auto-service technician program after students found it next to impossible to become 

employed as apprentices.  Instead of hiring Yukon College graduates, companies were offering 

their own training and auto-service apprenticeship programs.  Many in the construction industry 

wonder if that type of company-specific specialization will happen in the construction sector. 
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Despite the changes that many in Yukon’s construction sector anticipate, access to a 

skilled and properly trained workforce remains challenging.  As one informant identified, skilled 

worker shortages are evident across the country: 

We certainly know that the industry is going have a shortage -we’re looking at twenty 

percent of the industry’s workforce retiring between now and then and that’s going to be 

a significant challenge for an industry.  Human resource professionals need to find the 

bodies we are going to need.  But we need trained workers as we need to backfill those 

exiting the industry.  I mean, the country is facing a deficit.  I think you are going to see 

that all industries are looking at the same sort of demographic crunch.  There are going to 

be more opportunities for those young people in terms of career choices.  Many who start 

in construction may in fact be poached eventually because many of the industries are 

looking to employ people with the same skills. (Construction Informant 8, August 8, 

2018) 

 

Yukon’s construction sector also has difficulty finding and retaining employees: 

Well for us in particular, we have a real problem getting any kind of skilled tradespeople.  

You know, I am not sure if it’s a lack of available training, or just the fact that they are 

not available for the training.  So, skill level is a real problem. (Construction Informant 4, 

August 31, 2018) 

 

Although there is no shortage of skilled workers in Yukon’s construction sector, if prefabricated 

buildings become a viable solution for Northern building requirements, many within the industry 

today may find themselves left out of the construction sector.  

7.9 FINDINGS OF THE STUDY USING THE CRITERIA DETERMINING THE 
CAPACITY OF YUKON GOVERNMENTS, BUSINESSES AND CITIZENS TO 

ADOPT AND ADAPT NEW CONSTRUCTION TECHNOLOGIES REFLECTIONS  
 

This section uses criteria identified in Chapter Three to analyze the capacity for Yukon’s 

governments, businesses and citizens to adopt and adapt new technologies.  It will also compare 

the findings in Chapters Five and Six with the findings in Chapter Seven.  The criteria includes: 

• Evidence of appropriate decision-making frameworks and community engagement; 

• Evidence of the use of technology and innovation to address unique local challenges; 

• Evidence of Yukon businesses and citizens working in the mining and construction 

industries with the technical skills needed to operate new technologies; 

• Evidence of the availability of educational programming offering foundations in science, 

technology, engineering and math (STEM) and innovation programming; and  
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• Evidence of government innovation strategies and the presence of a viable regional 

innovation ecosystem. 

 

7.9.1 Evidence of Appropriate Decision-Making Frameworks and Community Engagement 

 

Yukon’s mining and construction industries have applied different types of decision-

making frameworks for introducing new technologies.   Chapters Five and Six provided evidence 

of locally relevant decision-making frameworks and community engagement in the mining 

sector through the introduction of the YESAA.  Chapter Seven shows Yukon’s construction 

industry does not have a framework for decision-making or community engagement concerning 

the adoption of new technologies, but it confirms that self-governing First Nations, Yukon 

government and Yukon people work with construction companies in Yukon or elsewhere to 

determine the design, materials and technologies used for construction.  First Nations remaining 

under the Indian Act must follow the processes dictated by the federal government to construct 

houses or community buildings.   

The federal government determined the design, size and cost of houses and buildings 

constructed in Yukon for most of the 20th century.  The buildings were introduced to serve 

governments and businesses' immediate need to quickly construct buildings and houses to house 

federal services and employees, to establish government services in communities, or to build 

new communities for Yukon’s mining sector and not the needs of those occupying the buildings 

and houses.  The lack of attention to Yukon’s cold climate made most of the buildings 

impractical, and expensive.  It was not until the costs of heating buildings and residences in the 

territory become better understood that the federal and territorial governments experimented with 

energy-efficient building designs and technologies. 

Chapter Seven demonstrates that although the YESAA was not designed for Yukon’s 

construction sector, the settlement of eleven Yukon First Nation land claims and self-government 
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agreements, and the introduction of the Yukon Act in 2003 gave Yukon governments and 

businesses the capability to make decisions about housing and building construction.  It shifted a 

well-established paradigm bestowing the federal government Southern businesses the authority 

to determine the design, function and cost of buildings and houses to Yukon governments, 

businesses and citizens.   

Until the early 2000s, almost all major construction projects in Yukon were driven by the 

territorial or federal governments.  The sector was protected by these large projects with little 

oversight and required little accountability from the construction companies.  Today, 

construction industry informants identify old fashioned government procurement policies and a 

lack of enforcement of building regulations limits innovation and reinforces lower building 

standards.   

Recently large private construction projects have increased, and builders are beginning to 

challenge the government’s influence over the sector.  Further, after the settlement of the land 

claims agreements, self-governing First Nations have been able to use their financial assets to 

design and build buildings that reflect their priorities.  For example, the First Nation of the Na-

Cho Nyäk Dun’s government house’s site location was chosen by NND Elders.  The location is 

important because it is situated on important traditional trail networks overlooking the Stewart 

River Valley (including the Village of Mayo).  Many First Nations have experimented with new 

technologies, such as heat pumps, to situate, design and construct buildings that align with their 

culture and traditions while maintaining a lighter environmental footprint.  

The YESAA requires significant public oversight and mechanisms for public 

participation in decisions concerning resource development.  Conversely, apart from building 

codes or inspections, there is no public oversight of technologies used in Yukon’s construction 
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sector. Because most Yukon construction companies are based in Yukon, the choices of 

technologies used in construction are made by Yukon people.  Building developers, 

governments, or home buyers may or may not be informed about the function and risk of 

technologies, but the decision is theirs unless someone outside of the territory commissions the 

building.  The study demonstrates that there are appropriate processes in place for the 

introduction of new technologies in Yukon’s construction and mining sectors. 

7.9.2 Evidence of Technologies and Innovation Used to Address Unique Local Challenges 

Unlike the Drones to Drills Program in Yukon’s mining industry, Yukon’s construction 

sector has not developed a definitive reputation for innovation.  However, many businesses in the 

sector have developed strategies and skills for constructing airtight super energy-efficient houses.   

As discussed, there were many challenges in Yukon’s construction sector during the 20th 

century.  Many building technologies were introduced in Yukon, but local builders lacked the 

understanding or technical skills to use technologies for their intended purpose.  For instance, 

contractors attempted to mitigate permafrost melt through the introduction of thermosyphons but 

lacked the knowledge or skills to install them properly.  The intentions of the contractors were 

good, but the results were disastrous.  The problems stemmed from a lack of technical capacity 

in the territory to understand how to install and operate technologies designed to address 

structural problems resulting from shifting permafrost.   

A lack of technical capacity exacerbates the lack of innovation in the sector.  If builders 

install and operate technologies incorrectly, how can they repurpose the same technologies for 

Northern specific applications?  Conversely, Shawn Ryan understood the exploration 

technologies and was able to repurpose them to suit the North Yukon’s specific geological 

attributes.   The fragmented nature of Yukon’s construction sector also inhibits innovation.  
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Different groups in Yukon’s construction sector have addressed specific problems with 

technologies, but the industry as a whole has not adopted a systems approach to building 

construction that takes into account the interactive nature of many of the commonly used 

technologies, such as HRVS.   

Chapter Seven illustrates the slow evolution of Northern specific construction practices 

from the R2000 program to airtight super-insulated houses.  During the 1980s, the Yukon 

government was able to make its own decisions about building construction, and for the first 

time, decisions were made based on Northern requirements, and not on the interests of the 

federal government or Southern businesses.   Its successes with building designs and new 

technologies were mixed, but the government and local industry learned from the problems.    

The evolution of the industry was not driven by a smart innovation, rather it was inspired 

by pro-active public policy.  The National Building Code Northern required that builders meet a 

specific energy efficiency target in housing construction.  At the same time, the City of 

Whitehorse introduced a higher energy efficiency standard for house construction within the city 

of Whitehorse and a requirement for all houses in the city to be tested for an Energuide rating.  

Finally, this was followed by a cash incentive introduced by Yukon government for houses that 

met or exceeded the city’s energy standards.  Together these policies inspired local builders to 

innovate to meet or exceed those standards making Yukon a leader in the construction of airtight 

super-insulated housing.   

   Current efforts to build super airtight energy-efficient buildings may be a venue for 

people within the sector to share best practices and significantly improve building infrastructure 

in the territory.  New software platforms, such as BIM, may help the various actors within the 

sector to collaborate with Southern businesses with technical capacity to determine the best 
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construction solutions.  The difference today is that Yukon’s businesses and citizens can choose 

which Southern companies they collaborate with and may require Southern companies to 

demonstrate how proposed building technologies will function in Northern environments. 

 The progressive policies of the City of Whitehorse and the incentives introduced by 

Yukon government have not received the public acknowledgement and interest that the Drones 

to Drills Program attracted.  However, the progressive policies and commitment to higher 

building standards demonstrate government and industry interest in using public policy to 

encourage builders to use building technologies to suit Yukon’s Northern environment.   

7.9.3 Evidence of Technical Skills to Operate New Technologies in Yukon’s Construction 

Sector 

 

The Yukon’s construction sector suffers from a skills shortage.  There is no shortage of 

builders, but there is a shortage of people with the technical expertise to correctly install 

ubiquitous technologies such as HRVS, vapour barriers, and heating systems.  Similar to the 

consequences of poor oversight of Yukon’s mining sector in the 20th century, the unsupervised 

applications of building technologies seriously affected Yukon people's well-being throughout 

the territory.   

The poor installation and application of HRVS and vapour barriers in houses in the 1980s 

have led to a critical housing shortage today.  In these cases, the problem was not the technology, 

it was the technical skills of the builders.  This has resulted in overcrowding and housing 

shortages throughout the territory, especially within many Yukon First Nations.  

Improvements in design technologies, such as BIM, help construction industry actors’ 

model new technologies in a building design before committing to specific technologies. 

However, there are still few requirements for local builders to demonstrate competency with 

building technologies before installing them.  The capacity to adopt new technologies has 
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improved in Yukon’s construction sector, but the lack of technical skills to install and operate 

existing technologies and lack of attention to emerging building technologies in the territory is 

worrying.  

The skills shortage in Yukon’s construction industry and the looming skills shortage in 

the mining industry demonstrate a need for a deliberate focus on building STEM programs in 

secondary and post-secondary school systems.  Without this, Yukon people will lack the skills 

required for future jobs.  This leaves businesses and citizens in the territory at risk of domination 

by Southern businesses that have workforces with skills to operate new technologies.  The study 

confirms that technologies will continue to advance, and new technologies will continue to be 

introduced in the territory by governments, businesses and independent citizens.  Yukon’s 

construction industry must support builders to develop the skills and knowledge to properly 

install and operate new technologies, or they may not be employable in the sector in the future.   

7.9.4 Evidence of the availability of educational programming offering foundations in 

science, technology, engineering and math (STEM) and innovation programming 

 

STEM programming in Yukon’s rural schools is limited and the territory has an 

unacceptably high First Nation high school drop-out rate.  This influences the ability of Yukon 

people to participate in Yukon’s construction and mining sectors. Gaps in post-secondary level 

programming, may exacerbate the technical challenges already troubling Yukon’s construction 

sector.   

Yukon government’s apprenticeship system requires apprentices to complete 

comprehensive programming through Yukon University and Alberta institutions, but falls short 

in requiring the technical skills needed to install and operate modern building technologies.  

Another shortfall in Yukon’s construction programs is the lack of training for Northern building 

techniques such as airtight building requirements or building upon permafrost. The training does 
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not go far enough to provide apprentices with the foundational theory and skills required to use 

technologies that align with Yukon’s Northern environment. As a result, training has not kept up 

with technological advances, and there are no incentives in place for tradespeople to keep their 

certifications current with continuing education credits or other forms of professional 

development.   

A planned new Building Innovation Centre could offer opportunities for those working in 

the construction sector to convene to determine and share best practices for constructing airtight 

super-insulated homes. Currently, it is unclear if or how the centre will advance. However, the 

movement made in the development of the centre demonstrates the desire and interest of 

industry, First Nations, Yukon government, Yukon University and CMHC to collaborate to 

improve skill development and the quality of housing across the territory. 

Yukon University does not offer engineering or architecture programs. Students must 

access these programs through Southern colleges or universities. Engineers and architects 

residing in Yukon must obtain continuing education credits to maintain their professional 

designations.  Yukon engineers and architects have accessed training from a variety of Southern 

institutions for Northern specific issues, such as designing and building on permafrost. 

Nevertheless, the choice of continuing education credits taken is discretionary with no 

requirement for engineers or architects to demonstrate their understanding of the technological 

implications of different construction technologies in the North.  

Northern builders have made mistakes in applying Northern building techniques, meeting 

airtight building requirements and building on permafrost because of a lack of training.  There 

are few opportunities for Northern tradespeople, architects, engineers, and contractors to explore 

how the various building techniques and technologies may positively or negatively interact with 
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each other.  Yukon College's transition to Yukon University in May 2020 may see the creation of 

greater comprehensive technological programs, such as Northern building science.  Further, 

university status may increase access to research funds generating more research in Northern-

specific construction practices.   

           Yukon’s construction and mining industries face serious impediments to adopting new 

technologies, but significant improvements have been made over the past twenty years.  

However, the lack of understanding of new technologies limits Yukon people's ability to adopt or 

adapt new technologies to address Northern-specific issues.  The reasons for the skills gap in the 

two industries are different, but the result is the same.  

7.9.5 Evidence of government innovation strategies and the presence of a viable innovation 

ecosystem 

 

Neither the Yukon government nor Yukon construction companies have established 

overarching innovation strategies for Yukon’s construction sector.  Financial incentives 

motivating the construction sector to build energy-efficient homes to withstand Yukon winters 

are working, but there are few opportunities to bring the actors within the industry together to 

determine how existing and emerging building technologies could be used by Northern 

companies for Northern specific purposes.  New technology will change how the construction 

sector operates within the territory.  Developments, such as the Canada Agreement on Free 

Trade, and new sharing technologies, such as BIM, will increase competition within the territory.  

Companies no longer need to be situated in the territory to participate in or dominate Yukon’s 

construction sector actively.  

Many informants predict that large companies will maintain storefront operations in the 

territory and will replace the existing mid-size construction companies.  The positive side of this 

is that the territory will have better access to technical expertise that can correctly identify, 
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install, and use new technologies.  Perhaps there will be more opportunities for Northern 

innovation, but the negative side is that many Yukon people may not have the skills or 

background to be employed in the construction sector.  Further, if the construction sector again 

falls behind in its ability to successfully install and maintain disruptive technologies, the airtight 

super-insulated homes designed and built for the North in the North may be sidelined for cheaper 

and more portable, modular structures designed and built in the South.   

The lack of a vibrant innovation ecosystem hinders the potential for Northern innovation 

in Yukon’s mining and construction industries.  Both industries have demonstrated the positive 

impact of Northern specific innovation on local economies, society and the environment.  An 

innovation strategy designed to create a strong innovation ecosystem could improve Yukon 

people's technical capacity and deter the federal government from asserting their economic 

interests over the environments, social and economic needs of Yukon people.  This would allow 

Yukon people to use technologies to serve Yukon-specific interests.  For example, an effective 

construction innovation ecosystem could foster relationships across the construction sector.  This 

may improve collaboration and communication to enhance Northern-specific problem-solving. 

A strong innovation ecosystem would bring Northern people together to identify and 

address Northern specific opportunities and challenges.  Southern businesses and technologies 

would be an essential part of the ecosystem. Still, Northern businesses and entrepreneurs would 

be at the forefront to ensure Northern specific issues and opportunities are addressed, and the 

solutions are suitable to Northern environments.  

7.9.6 The Capacity of Governments, Businesses and Citizens to Adopt and Adapt New 

Construction Technologies 

 

 Yukon governments, businesses and citizens need to continue to build capacity that 

enables them to adopt and adapt new technologies which will serve the environmental, economic 
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and social interests of Yukon people.  Yukon First Nation land claim and self-government 

agreements, the YESAA, and the Yukon Act provide stable democratic structures that encourage 

industry development while promoting and protecting Northern interests.  Innovations such as 

the YESAA, the Drones to Drills Program and airtight super-insulated housing show that Yukon 

people can engage in process or technological innovation to serve the specific needs of Yukon’s 

environment, society and economies.  

The Yukon is at risk of a widening technical skills shortage in the construction and 

mining industries. The technical skills gap may inhibit Yukon worker's ability to use 

technologies to serve specific Northern interests.  This is particularly true in Yukon 

communities.  The education system is not sufficiently addressing these challenges.  

The lack of an innovation strategy supporting the growth of a dynamic innovation 

ecosystem also puts Yukon institutions and citizens at risk.  The potential for a dynamic 

innovation ecosystem in the territory exists through the introduction of Northlight Innovation, 

the Innovation and Entrepreneurship Centre and the Centre for Northern Innovation in Mining.  

The absence of an innovation strategy makes it difficult for these institutions to engage 

businesses and governments, share ideas and genuinely support Northern Innovation.   Without a 

clear strategy, the centres risk duplicating services or operate in isolation from one another. 
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CHAPTER 8: SUMMARY OF FINDINGS, LIMITATIONS OF THE 

STUDY, FURTHER RESEARCH AND RECOMMENDATIONS 
 

8.1 SUMMARY OF THE FINDINGS 

 

This study examined the capacity of Yukon’s governments, businesses, and citizens in 

Yukon’s construction and mining sectors to adopt and adapt new technologies.  The study finds 

that throughout the 20th century, the federal government supported the introduction of new 

technologies in Yukon's mining and construction sectors to establish a Southern presence in the 

territory and to access mineral resources needed to fuel the government's interests in expanding 

economies in Southern Canada but did little to build local capacity to use or modify new 

technologies to suit the interests of Northern people.  Little consideration was given to the social 

and environmental implications of large-scale mining or the application of construction 

technologies designed for Southern environments in Yukon.  Further, it argues that the 

introduction of co-created and Northern specific legislation, the YESAA, changed how Southern 

centric technologies were introduced in Yukon and inspired governments and businesses in 

Yukon to experiment with North-centric innovation.  Nevertheless, the study argues that 

increased competition from national and multi-national companies, a shortage of high-end 

technical expertise in the territory, and the poor state of its rural education system left Northern 

people vulnerable to disruption and marginalization from the global economy.  

Technology is advancing at an exponential rate (Arthur, 2009; Brynjolfsson & McAfee, 

2014, 2017) and the study demonstrates that this is affecting Yukon.  It is influencing the 

requirements for work in Yukon.  Yukon’s mining companies are concerned about their ability to 

hire locally in the future because few Yukon residents have the technical skills to operate 

automated equipment and there are few programs in place to help people acquire those skills.  
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People need the skills to understand and apply technologies if they are going to secure 

employment or use technologies to address specific issues in a region (Brynjolfsson & McAfee, 

2011, 2014; Manyika, 2017 Manyika, et al., 2013, 2017; McAffee & Brynjolfsson, 2017).  

Many homeowners and building occupants have personally and financially suffered from 

poor applications of building technologies by construction companies because workers lack the 

understanding and skills to properly install integrated building technologies.  The study reveals 

that Yukon people may not have the capacity to keep pace with the exponential growth of new 

technologies in light of the rural education system, the lack of STEM programming and the lack 

of exposure to new technologies.  This is a problem across Canada’s Far North (Coates, 2020). 

The study’s application of a social constructionist lens in its examination of the adoption 

and adaptation of technologies in Yukon’s mining and construction industries exposes 

technology’s double-edged sword. On the one hand, it highlights how technology was used to 

impose formal domination over Yukon people throughout the 20th century.   The study shows 

that Yukon people are at risk of being excluded from the labour market today because they do 

not have the technical skills to operate new technologies.  Industry informants in both the 

construction and mining sectors indicated concern about Yukon workers' capacity in the mining 

and construction industries. On the other hand, the study shows that technology creates 

opportunities for Yukon businesses to collaborate with Southern technical experts to address 

Northern-defined and Northern-specific issues. 

The investigation into Yukon’s mining and construction industries revealed a troubling 

history of the applications of technologies during the 20th century and provides evidence of how 

the federal government supported Southern businesses to use technologies to benefit from its 

resources.  The findings are consistent with the literature’s revelation of the crippling impact new 
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technologies have had on developing nations because of colonial and economic expansionist 

policies introduced in the literature (Bjiker, Hughes & Pinch, 2012; Coccia, 2017; Coccia & 

Bellitto, 2018; Nelson & Wright, 1992; Pursell, 2007; Smith & Marx, 1994; Wright, 2016). 

 The influence the YESAA had on reducing environmental contamination from mining 

activity and mining companies abandoning operations demonstrates the positive impacts of 

process innovation in a Northern Canadian context. This co-created innovative public policy was 

introduced as a part of the development of the far-reaching Yukon First Nation land claims and 

self-government agreements.  After a century of formal domination by the federal government, 

the Yukon land claim and self-government agreements, including the YESSA, gave Yukon First 

Nations people self-determination and helped dismantle the colonial influence of Southern 

governments and institutions.   

In addition to contributing to Yukon First Nation self-determination, the YESAA is a 

solid framework for other remote jurisdictions to consider as it places Indigenous people at the 

centre of resource development approval processes.  It provides a means for Indigenous people 

to fulfil their vital role in resource development nationally and globally identified in the literature 

(Crawley & Coates, 2013; Fidler, 2008, 2010; Newman, 2009, 2014; O'Faircheallaigh, 2011, 

2012, 2013, 2015; O'Faircheallaigh & Corbett, 2005; Obed, 2016).  

Public policy plays an instrumental role in determining if and how a country or region 

uses technologies and introduces policy instruments to mitigate the effects of technology on jobs 

and the economy (Brynjolfsson & McAfee, 2011, 2014; Manyika, 2017 Manyika, et al., 2013, 

2017; McAffee & Brynjolfsson, 2017; Rifkin, 2014, 2019).  In addition to the transformational 

impacts of the YESAA legislation, the progressive energy standards and incentives introduced 

by the federal, territorial and municipal governments illustrate how public policy has urged 
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Yukon’s construction sector to use technologies to build housing suitable to Yukon’s cold 

climate.   

Technology’s disruptive qualities highlight the vital role of cultures and societies to 

innovate to employ technology for the benefit of society (Crotty, 1998).   Regional innovation 

(RIS) literature confirms the significance of geography, economic competence and economic 

potential within a region (Cooke, Uranga, & Etxebarria, 1997; Cooke, DeLeurentis, Todtling, & 

Trippl, 2007; Cooke P., 2005; Cooke P, 2008; Doloreux & Dionne, 2008). Hall (2020) identifies 

the importance of a regionally specific innovation ecosystem for inspiring and supporting 

innovation.  Shawn Ryan’s Drones to Drills Program demonstrates the transformational qualities 

of innovation conducted in the North, by the North and for the North.  Yet, Ryan’s innovations 

happened in isolation, with no local eco-system to support his innovations or to encourage 

additional innovators.   

Yukon has some of the institutions necessary for a promising innovation ecosystem 

through institutions supporting innovation such as Northlight Innovation and Yukon University’s 

Innovation and Entrepreneurship Centre and the Centre for Northern Innovation in Mining.  

Governments and businesses have demonstrated interest in innovation through their support for 

these institutions and their innovation successes.  However, the lack of a territorial innovation 

strategy and purpose has resulted in sporadic, albeit impactful innovations.    

If Northerners strengthen their capacity to use technologies, institutions in the Far North 

can determine if and how technologies can be used.  They can also use innovation to address 

Northern problems such as climate change, housing and political upheaval (Coates, 2020; Coates 

& Holroyd, 2020). Northern people do not need to become victims of technology.  The territory 
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needs a strategy to promote and support Northern Innovation.  With that, Yukon people may 

have a chance to use emerging technologies to address significant 21st-century challenges.   

8.2 LIMITATIONS OF THE STUDY AND FUTURE RESEARCH  

The study has several limitations, which may be avenues for future research.  First, the 

study was designed to provide a broad examination of the capacity of Yukon governments, 

businesses and citizens for adopting and adapting new technologies.   Although the construction 

and mining sectors offer rich information about the capacity of Yukon governments, businesses 

and citizens to adopt and adapt new technologies, it was evident that the mining and construction 

industries are male-dominated industries and do not reveal how technologies are influencing 

sectors dominated by women, such as health, education or the service sector.   

Although the study examined the impact of mining and construction technologies in 

Yukon First Nations communities, the time available and the scope of the study limited the depth 

of this part of the investigation.  Further research with Yukon First Nations governments and 

communities concerning new technologies may help address the many challenges related to 

technologies in rural Yukon identified in this study and provide important insight into how the 

challenges may be addressed.   

Finally, time limitations and the scope of the study limited the investigation into the full 

impact of the YESAA since it was introduced in 2003.  Further study into the development and 

influence of the legislation may help other governments and citizens in rural jurisdictions to 

develop a framework upholding the principles of FPIC and the goals of UNDRIP.   

8.3 RECOMMENDATIONS 

 The study revealed many important gaps in Yukon’s policy and services that may 

obstruct the capacity of people and institutions in Yukon to adopt and adapt new technologies 
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today and in the future.  The subsections below includes the four recommendations emerging 

from the study’s findings. 

8.3.1 Improve Rural Secondary School Education and Increasing STEM Programming in 

Communities 

Yukon’s public-school system, with the assistance of Yukon University’s community 

programs, must change STEM programming is delivered at schools in Yukon communities. Too 

many young people, particularly First Nation youth, are leaving school before graduation or 

graduating without foundations in mathematics and science (Auditor-General, 2019), leaving 

them at risk of being marginalized from an increasingly tech-driven world. As digital technology 

plays a larger role in educational delivery, rural citizens must have the skills and knowledge to 

safely use digital technologies to serve their interests. 

Yukon Government’s Department of Education needs to introduce strategies to improve 

their capacity of rural teachers to STEM programming in communities.  This may involve hiring 

more teachers with STEM backgrounds to work in communities with students and other teachers 

to develop greater capacity for teaching STEM subjects.  In addition, Yukon university’s STEM 

youth outreach program staff who deliver STEM programs to youth in communities should work 

with teachers and staff in rural schools to assist with introducing technical STEM teaching tools, 

such as robotics, to orient teachers on how to operate the technologies.  This would align the 

STEM outreach happening in communities with STEM activities introduced in the schools.  This 

would help reduce the existing burden on students who are forced to translate their experiences 

in STEM outreach programs to what they are learning in their classes because there is no 

connection between after school activities and in-class activities.   
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STEM programing needs to align with community interests and priorities.  STEM 

teachers and facilitators in rural communities should be working with local FN governments to 

determine avenues for students to learn about science in a way that connects them to their culture 

and to the modern tech-driven world.  For instance, a geology course could include an on-the-

land component that requires the application of GPS to identify important rock formations and/ 

or deposits.  Elders and other community resources could share the traditional importance and 

applications of the formations or deposits while the teachers, facilitators or guest geologists 

could share the contemporary economic or scientific interest in the deposits.  This approach 

would combine traditional knowledge, active land-based research and modern science to 

introduce students to important scientific concepts.   

Further, Yukon University and rural schools should collaborate to develop and deliver 

digital literacy modules in Yukon communities for students, local citizens, teachers and 

university staff to help build foundational digital skills in communities.  The approach would 

support a comprehensive cross generational approach to digital literacy that would allow adults, 

youth and children to share digital vocabulary, to understand the importance of digital safety and 

to create a platform for community citizens to collaborate across generations on issues and ideas 

that are meaningful to their community.    Ongoing introduction of digital technologies and 

support for building capacity to use the technologies must be available to support youth in 

building and maintaining their digital literacy skills as digital platforms and tools continue to 

shift and evolve. 

The Council for Yukon First Nations has established a First Nation Educational 

Directorate (FNED) that is now working with the Government of Yukon to build a school that 

will be entirely administered by First Nations governments for First Nations youth. Yukon’s 
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public schools and university should work closely with FNED to support Yukon First Nations to 

creatively respond to the existing shortcomings of the education system, to transform the 

delivery of STEM programming for First Nations students, and to improve the STEM 

competencies of First Nation students throughout Yukon.   

8.3.2 Strengthen Partnerships with Mining Majors Active in Territory to Give Yukon 

Students Experience in Automated Mining Environments 

 

 Yukon University’s Centre for Northern Innovation in Mining (CNIM) should include 

training for the introduction of new automated technologies into all of its programs and courses.  

CNIM’s governing council comprised of industry executives, should establish a sub-committee 

to identify areas in which automation will impact employment on Yukon mines in the next 5-10 

years and specify how automation in poised to affect jobs and skills required for employment in 

the specific mines and occupations.  For example, automation will affect millwrights differently 

than environmental monitors or heavy equipment operators.   Also, underground copper mines 

may have different impacts than surface gold mines.  This will help students understand how 

automation is changing the industry in the future although it may take time before those changes 

are realized in Yukon.   

The lack of exposure and understanding of Yukon students to automated technology was 

a concern for many mining industry informants though the informants recognized that this 

largely due to the lack of automation within contemporary Yukon mines.  Strengthening 

partnerships with major mining companies active in the territory, such as Newmont Goldcorp, 

Kinross Gold or Agnico Eagle to introduce Yukon students to existing automated mines through 

short- or medium-term work placements at mines outside the territory may be a way to build the 

skills of Yukon people in advance of automation arriving in Yukon.  This would help Yukon 

people envision what automated technologies are, how they work, and how they may influence 
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jobs in the future.  Further, CNIM should use those partnerships to bring industry people in as 

guest speakers to discuss automation where possible. 

8.3.3 Introduce a Northern Building Construction Research Program and Introduce 

Northern Specific Continuing Education Credits for Yukon’s Construction Industry 

 

The troubles evident in Yukon’s construction sector show the importance of conducting 

research on northern specific building practices coupled with the benefit of introducing 

mechanisms or incentives for local builders to be informed about new building technologies and 

their impact on building practices.  The housing crisis across the Canadian North confirms that 

this is not limited to Yukon.  Although NRCan offers considerable research in this area, it is 

responsible for pan-Canadian research.  A Canadian northern-specific research entity will help 

identify best practices by measuring the instructional integrity of Northern buildings, their 

energy efficiency, and their livability. This entity could connect with Alaska’s Cold Climate 

Research Housing Centre that strives to strengthen sustainable building approaches in Alaska’s 

varied regions.   

Research conducted through the Northern Construction Research program and through 

Alaska’s Cold Climate Research Housing Centre should be used modernize courses or modules 

in Yukon’s trades training to introduce and strengthen construction practices that are specific to 

the North.  The research may help provide the necessary evidence to confirm the value of a 

Northern building science degree or diploma at Yukon University.  

 The study provided many examples of construction industry actors installing new 

technologies incorrectly because of a lack of understanding of building systems or the specific 

technologies used. Engineers and architects working in Yukon’s construction sector require 

continuing education credits to retain their designations and memberships in their respective 

industry associations, yet the industry associations are situated in Southern Canada.  Currently, 
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there are not any Northern-specific professional development opportunities exploring building 

principles, strategies and technologies.     

Tradespeople in Canada do not require ongoing professional development to retain their 

journey-level status.  Apart from oil burner mechanics and electricians, the government does not 

require tradespeople to complete apprenticeship programs to work in Yukon.  This results in a 

significant range of backgrounds and skills in the industry.  Northern specific continuing 

education courses informed by the Northern specific construction research entity should be 

required for all tradespeople, regardless of their journey-level status, and industry professionals.  

This could help address the immediate skills gap in the territory and be a tool to introduce 

construction industry actors to the technologies and future skills for the construction sector.   

8.3.4 Introduce a Yukon Innovation Policy and Strategy  

 

The current lack of government strategy and policy supporting Northern innovation 

leaves the territory rudderless in its efforts to innovate.  Federal, territorial, First Nation and 

municipal governments, Yukon businesses and institutions should collaborate to develop public 

policy and an integrated innovation strategy supporting a dynamic innovation ecosystem.  If each 

of these entities establishes their own approaches and goals for innovation, opportunities for 

Yukon’s multiple governments, businesses, university and non-profit agencies will be lost.   

The study demonstrates that Yukon is a small but complex jurisdiction, and it shows the 

benefits of collaboration among multiple agencies and governments in the creation and 

administration of public policy.  Likely multiple strategies and policies will need to be developed 

within each of the governments.  However, the various governments should collaborate to ensure 

that there is a common Yukon-specific approach across the strategies to foster collaboration and 

avoid silos and duplication of efforts across the various government jurisdictions. 
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Yukon government lacks an innovation strategy or effective policy supporting 

innovation.  The government should develop a strategy encompassing a range of Yukon sectors 

and not be limited to a single department within Yukon Government.  Currently the 

technological innovation portfolio resides in Yukon Government’s Department of Economic 

Development.  The study shows that this has led to a narrowly defined approach to innovation.   

A cross departmental overarching strategy guided by input from the Yukon public would ensure 

that the strategy is relevant and inspirational to a variety of sectors in Yukon, including 

construction and mining sectors.  Ideally the strategy would introduce incentives to foster 

innovation within many of Yukon’s economic sectors.  This would strengthen opportunities for 

Yukon people to consider what technologies or technological modifications can address Yukon 

specific issues and economic opportunities.   

8.6 SUMMARY  
 

The study contends that throughout the 20th century, the federal government supported 

the introduction of new technologies in Yukon's mining and construction sectors to establish a 

Southern presence in the territory and to access mineral resources needed to fuel the 

government's interests in expanding economies in Southern Canada.  Little consideration was 

given to the social and environmental implications of large-scale mining or the application of 

construction technologies designed for Southern environments in Yukon. Further, it argues that 

the introduction of co-created and Northern specific legislation, the YESAA, over the past two 

decades slowed the imposition of Southern centric technologies and inspired Yukon 

governments and businesses to experiment with North-centric innovation. Nevertheless, the 

study argues that increased competition from national and multi-national companies, a shortage 
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of high-end technical expertise in the territory, and the poor state of its rural education system 

left Northern people vulnerable to disruption and marginalization from the global economy.  

The thesis offers three primary contributions to the Northern historical and innovation 

literature.  First, the study illustrates the role of technology in the growth and influence of 

colonial institutions in a remote Northern region through its brief review of technology in Yukon 

in the early 20th century and the investigation of the mining and construction sectors throughout 

the 20th century.  Second, it documents how the technological revolution has influenced Yukon’s 

mining and construction sectors.  Finally, through its examination of the Yukon Environmental 

Socio-economic Assessment Act, the Drones to Drills Program, and the emergence of airtight 

super-insulated energy efficient house construction, the study provides concrete evidence of the 

transformative role technological innovation contributes to the North.  Together, these 

contributions add to a small but growing body of literature examining innovation across the 

circumpolar North. 
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Appendix A 
Mining Sector 

I am going to ask you questions about the mining sector today and then ask you similar 

questions about what you think it will look like in ten years from now.  When I speak of new 

technologies, those could be automated vehicles, new systems for gathering data, new systems 

for generating renewable energy, the internet of things, new exploration tools/ techniques, 

artificial intelligence, 3D printer or other sector-specific innovations 

1. Please tell me about your company/ department/ organization and its relationship to 

Yukon’s mining sector. 

2. How competitive is Yukon’s mining sector with other jurisdictions in Canada and 

globally?  Why? 

3. What would make it more competitive? 

4. Tell me about the mining sector in Yukon –its strengths and weaknesses.   

5. What new technologies have been introduced in the past 10 years? 

6. Why have those technologies been introduced and how are they being used?   

7. What technologies have affected the greatest change? 

8. How have those technologies changed mining in Yukon?   

9. Were the companies and societies well-prepared for these changes? 

10. How have new technologies (current ones) affected Yukon’s labour market (both urban 

and rural).  Are new technologies changing the labour requirements for the mining 

sector in Yukon? 

11. Are there obstacles to introducing new technologies to Yukon’s mining sector?  If so, 

what are they? How would you propose we overcome those obstacles? 

12. How have new technologies (current ones) affected Yukon’s labour market (both urban 

and rural).  Are new technologies changing the labour requirements for the mining 

sector in Yukon? 
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13. How effective are current education and training programs in preparing Yukon 

residents to effectively use new technologies? 

14. How are new technologies influencing business development related to the mining 

sector in Yukon? 

15. Have new technologies affected the sustainability of the mining industry in Yukon?  If 

so, how? 

16. Have new technologies influenced the environmental sustainability in the mining 

sector?   

17. How has the introduction of new technologies influenced the territorial economy (if at 

all)? 

18. Have they had an impact on achieving the goals established in Yukon’s land claims 

and self-government agreements?  If so, how? 

Mining Industry 2028 

1. In ten years, it will be 2028.  What do you think the mining industry will look like 

then?   

2. How is that different from today? 

3. What will be the influences of new technologies? 

4. How will Yukon’s labour market be affected? 

5. What type of education and training will help Yukon residents gain the skills necessary 

to work in the mining industry ten years from now?   

6. Do you think that new technologies will help businesses serving the mining sector be 

more competitive?  If so, why?  If not, why not? 

7. Will new technologies improve the sustainability of the mining sector?  Why? How? 
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8. How will new technologies affect the environmental impacts of the mining industry? 

9. How will new technologies influence the spirit and intent of the Yukon land claims and 

self-government agreements? 

10. What do you think the impact of mining related technologies be to the territorial 

economy?  Why? 

11. What role should public policy play in addressing opportunities and challenges related 

to the mining sector?  Why? 

12. Are you optimistic about Yukon’s mining sector?  Why or why not? 
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Appendix B 
Construction Sector 

I am going to ask you questions about the construction sector today and then ask you similar 

questions about what you think it will look like in ten years from now.  When I speak of new 

technologies, those could be automated vehicles, new systems for gathering data, new systems 

for generating renewable energy, the internet of things, artificial intelligence, 3D printers… 

1. Please tell me about your company/ department/ organization and its relationship to 

Yukon’s construction sector. 

2. How competitive is Yukon’s construction sector with other jurisdictions in Canada and 

globally?  Why? 

3. What would make it more competitive? 

4. Tell me about the construction sector in Yukon –its strengths and weaknesses.   

5. What new technologies have been introduced in the past 10 years? 

6. Why have those technologies been introduced and how are they being used?   

7. What technologies have affected the greatest change? 

8. How have those technologies changed construction in Yukon?   

9. Were the companies and societies well-prepared for these changes?  

10. Are there obstacles to introducing new technologies to Yukon’s construction sector?  If 

so, what are they? How would you propose we overcome those obstacles? 

11. Do people in the territory have the skills necessary to effectively use new technologies 

in Yukon’s construction sector?   

12. How effective are current education and training programs in preparing Yukon 

residents to effectively use new technologies? 

13. How are new technologies influencing business development related to the 

construction sector in Yukon? 



 340 

14. Have new technologies affected the sustainability of the construction industry in 

Yukon?  If so, how? 

15. Have new technologies influenced environmental sustainability in Yukon?   

16. How has the introduction of new technologies influenced the territorial economy (if at 

all)? 

17. Have they had an impact on achieving the goals established in Yukon’s land claims 

and self-government agreements?  If so, how? 

Construction Sector 2028 

1. In ten years, it will be 2028.  What do you think the construction industry will look like 

in Yukon then?  Will building construction be profoundly different?  If so, how? 

2. How is that different from today? 

3. What will be the influences of new technologies? Will Northern building construction 

be better? 

4. How will Yukon’s labour market be affected? 

5. What type of education and training will help Yukon residents have the skills 

necessary to work in the construction industry ten years from now?   

6. Do you think that new technologies will help businesses serving the construction sector 

be more competitive?  If so, why?  If not, why not? 

7. Will new technologies improve the sustainability of the mining sector?  Why? How? 

8. How will new technologies affect the environmental impacts of the mining industry? 

9. How will new technologies influence the spirit and intent of the Yukon land claims and 

self-government agreements? 
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10. What do you think the impact of new technologies tied to the construction sector be to 

the territorial economy?  Why? 

11. What role should public policy play in addressing opportunities and challenges related 

to the construction sector?  Why? 

12. Are you optimistic about Yukon’s construction sector?  Why? 
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