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Foreword 


Attempts to develop the North have, until 
nobv, generally been initiated in southern 
Canada in response to southern needs arnd 
priorities. Not surprisingly, southern Canada 
seems to have reaped a disproportionate 
share of the benefits. Today, northerners arc 
seeking to reverse this trend by dentmding a 
greater say in the pace and direction of their 
own development, The Science Council 
supports such claims as the most direct and 
sensible route to improving economic condi- 
tions in the North. 

In 1988 the Science Council launched a 
study to look into the institutional changes 
needed to help northerners apply ~ c and i 
technology to the economic develspntent of 
their communities. The study colglmeglccd 
with extensive consultations in northern and 
southern Canada withepresentatives of 
aboriginal groups, goverml-icnts, the private 
and education sectors, and science and tech- 
nology advisory bodies. The goal i\ias to elicit 
opinions on tkc problems facing northern 
csxnanunities in their application sf science 
and technology to development and to 
identify solutions. Coa~sultations continued 
into early 1990and culminated in a national 
conference in YeHo~~knife in March that year. 

As part of the study, the Science 
Council also commissionsd case studies its 
six northern communities to explore north-
erners' experiences with science and tech- 
nolou-based development." The studies were 
carried out in  Kuujjuaq, Quebec; Inknvik, 
Northwest Territories; Haines Junction, 
Yukon; Nain, Labrador: LVaskng~~nish, 
Quebec; and St. Paul Island, Alaska. 
Conducted in the first half of 1990, these 
case studies provided ideas about spt.cffic 
opportunities or problems in the application 
of science and technology. (The Naska case 
study iliajointly funded by the Science 
Csuascil and the r%li.lsPtcaScience and 
Engineering Advisory Con~rnission.) 

The findings from the consultations, 
conference, and case studies were then used 
to put together a discussion payer, S&T in 
Northern Corninunity Economic Development: 
Overview s fCurrent hrespds~ n h JPotential 
Fut~rmDirections. This was sent to relevant 
puson"n northern and southern Canada for 
esmnnei1It 019 the recommendations and sub-
sequently used as a basis for drafting this 
report, 

The Science Council belicves the rec-
ommendations in hbrhhern Science for 
Northern Society: Building Economic Self-
Reliance are both timely and appropriate. 

~ ~Their release coinsides with the beginning of 
a new political era ias the North, in which 
devolution of power and the settlement sf 
land claims' are giving northerners a greater 
opportunity to determine their own destinies. 
A4ore importantly, northerners have been key 
players in developing and reviewing the rcc-
ommendations, which, therefarc, respond 
closely to their needs, concerns, and appreci-
ation sf what is feasible. 

In cendueting this study, the Science 
Council has played thc role of facilitator and 
catalyst. The consultations, conference, and 
drafts of the report generated interest from 
northern comm~rnities across Canada. The 
published recommendations, with the politi- 
cal will to ian~plsment them, will give these 
cotntmunities the control they need to put 
science and technology to work for tIsem. 

John h4,Anderson 
Chairman 
Committee on S&T for Northern 
Communsiv Economic Development 
Science Council of Canada 

" The case st~ldtes will be available in manuscript form 
in the suln~ner~f 1991. 





Canada's northerners have Iong been among 
this country's economic have-nots. Not all 
northern communities look poor -thanks to 
government spending on infrastructure such 
as roads, schools, and housing -but jobs 
are few, incomes and educational levels low, 
and dependence on government handouts 
high. As a new baby-boom generation 
approaches adulthood with little prospect of 
employmentg conditions will likely worsen. 

&Vhat can be done to reverse the 
economic fortunes of the North and put it on 
the road to greater economic self-reliance? 
The Science Council of Canada and a 
growing number of northerners believe that 
much of the ansaver lies in integrating science 
and technology into the economic develop- 
ment of northern communities. And northern-
ers themselves must both initiate and control 
the process of integration, 

In this report, the Council pinpoints 
four areas where institutionai change is 
needed: 

science education and technical 
training; 

the csllection and dissemination sf 
scientific and technological information; 

support for technology deeielopment, 
adaptation, and transfer; 

circumpolar cooperation. 

The Science Council supports the long- 
term goal that science education and techni- 
cal training programs be located in the North 
and designed and delivered by northerners. 
For the immediate future, the Council calls 
for northerners to assume increasing control 
over the design and delivery of Local 
programs. The Council also encourages 
northern school boards and colleges to base 
their courses and programs on the northern 
environment and local cultures. 

To help northerners obtain scientific 
and technological information rhat is relevant 
and comprehensible to them, the Council rec- 
ommends strengthening those organizations 
operating in the North that can play a liaison 
role between existing information systems 

and northern residents. To further improve 
the scientific and technological information 
base for northerners, the Council proposes 
(a) establishing more llocal organizations to 
carry out scientific research in northern 
regions and (b) encouraging more southern 
scientists to conduct research that is geared 
to northerners' needs. The incorporation of 
indigenous knowledge in northern infcrma- 
tion systems would also do much to improve 
the knourledge base for northerraers, as u'oullj 
enhanced avenues for cast-west information 
exchange. 

Government programs are needed to 
reinforce northerners' efforts at technology 
development, adaptation, and transfer. The 
Council urges that, until northerners and 
their community economic development 
organizations have the expertise and 
resources to design and deliver appropriate 
support programs on their own, such func- 
tions should be a joint responsibility of com-
munity economic development organizations 
and rclcvant government departments. 
Government support must also be more 
strongly oriented to technology-based initia- 
tives. Another area where joint responsibili$y 
is called far is in the design and delivery of 
business management training programs. 

Finally, Canada's northerners nlould 
benefit from first-hand contact with other 
northern peoples to exchange ideas and 
experiences relating to teshnolo~7-based 
development, Thus the Council proposes the 
establishment of circumpolar organizations 
whose purpose is to facilitate regular 
meetings of northern peoples, 

There is no one ideal avrsy to implement 
the report's recommendations. But as a first 
step northern communities should consider 
holding meetings or workshops to develop 
the vision and commitment needed to capi-
talize on strengths and overcome weak- 
nesses. Community cooperation and self-help 
are the basis of a brighter economic future for 
the North. 





1,The Environment 


n 1970, decisions about policy, priori- 
ties, and spending in the North 
reflected, to a large extent, national 
objectives. Today, a burgeoning youth 

poplation, environmental concerns, the 
political and administrative evolution of thc 
Yukon and Northkvest Territories, and the 
settlement of northern aboriginal land claims 
increasingly determine what decisions are 
made. Yet, in some ways the environment for 
decision-making remains the samc. Remark- 
ably unchanged, for example, is the North's 
depmndence on capital from external sources 
as the basis for economic development and 
the crealion of social in%rastruct~lre. 

The Socioecsnomic Backdrop 

There are hundreds of communities scattered 
throughout Canada's North. &%%itehorse and 
Yellowknife are modern capiitajs, with the 
technological sophistication, skilled labour, 
managerial and entrepreneurial talent, and 
amenities sf life of southern Canadian towns 
heir  size. Their residents enjoy average 
incomes comparable to the average for all 
Canadians.' Most con~munities, ho~vever, 
have a population of fewer than 1500 
persons. These communities often look 
modern enough, by virtue of the substantial 
public investment in infrastructure that has 
been made over the last 20 years. But they 
are places without much of what most 
Canadians think sf as modern economic life. 
Education levels are low and jobs are few. 
The people, a large percentage of whom are 
aboriginal, live by a mix of whatever 
economic opportunities are available -
income in cash derived from wages, eommh~d- 
ity production (furs, fish, art, handicrafts) and 
transfer payments, and also non-market 
income from the subsistence economy of 
hunting, fishing, and trapping. Their average 
cash incomes are substantially lower than 
those sf residents in the Iarger northern 
centres, where populations are largely non- 
aboriginal, or in the Southe2 hlueh of the 
economic activity in the smaller cornmu- 
nities, however, goes unmeasured and 
unrecorded, and hence wcrEooked by 

r Decision-Making 


conventional economic statisliss. In fact, 
non-market in-assme from subsistence harvest- 
ing is a EtighIy important source sf income 
(chart 5). It is snc  of the few sectsrs sf the 
econhsmgi in lvhfch these communities evm 
begin to approach self-sufficiency.' As a 
result, actual average incomes may be higher 
than csmmsnly portrayed by conventional 
ecorromie analysis. 

All these communities, even the larger 
northern ccntres, are highly dependent on the 
infusion sf capital from external sources. 
Because of high costs and low cash incomes, 
and the near absence of a taxable pruperv 
base, many of the facilities in northern corn-
rnunities are paid for kpy federal -and, to a 
much lesser extent, provincial and territorial 
-government expenditures, and, ultimately, 
by the Canadian taxpayer. Hoarsing, schools, 
nursing stations, sewer systems, roads and 
airstrips, elccrrical power generation, fish 
plants, and a variety of sther senliecs are all 
fully or heavily subsidized. 

The availability and quality of such 
facilities are nut always adequate. Housing is 
overcrowded, and much of the housing stock 
is obsolescent. Hospitals and doctors are typ- 
ically hundreds of miiss away. Because sf 
high transportation costs. government 
budgets can buy only .a fraction of what they 
could in the South- Budgets, strained from 
pouring billions of dollars into upgrading the 
inadequate physical infrastructure over the 
years, were left with relatively littie to direct 
at communiv economic devel~prnent.~ To 
date, northern communities have avoided the 
full brunt of federal restraint. Nowe restraint 
on further growth in federal revenue transfers 
to the territories is likely unavoidabIe: 



1. Northern Populations, 1986 
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Source: Statistics Canada, Census of Canada 1986. 
(Available data do not always conform with this report's understanding of the 
North, p. 10.) 

2. Aboriginal People as a Proportion of Northern 
Populations, 1986 
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Source: Statistics Canada, Census of Canada 1986. 
(Available data do not always conform with this report's understanding of the 
North, p. 10.) 

3. Population by Age Distribution, 1986, 
Yukon, N.W.T., Northern Quebec, Labrador 
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Canada's North, A Profile (Ottawa: Statistics Canada, 19901.19. 

4. Average Income, Canada, Yukon, N.W.T., 
Northern Quebec, Labrador, 1985 
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Source: A. M. Maslove and 0. C. Hawkes, 
Canada's North, A Profile (Ottawa: Statistics Canada, 1990),30. 

Northern communities are also feeling 
demographic pressures. Over 50 per cent of 
the aboriginal population is under 25. 
Emigration rates are low, and there is no 
evidence that significant numbers of resi- 
dents wish to, or could be induced to, leave 
for major northern centres or the South. The 
young people who will enter the northern 
labour market in the next decade will create a 
requirement for thousands of new jobs. 
During the past two decades, mining and oil 
and gas have been particularly important 
sources of cash income and employment in 

northern communities. However, these 
resource sectors are currently in a relative 
decline, and northerners face a shrunken 
labour market.6 The loss of cash incomes 
from wages, moreover, threatens the aborigi- 
nals' pursuit of fishing and hunting for food, 
since this demands significant infusions of 
cash to meet capital and operating costs. 

Given the situation, it is hardly surpris- 
ing that trying to find solutions to northern 
economic problems has become an increas- 
ing preoccupation of governments and north- 



5. Market Income and Non-Market (from 8. Government Expenditures on the Yukon and 
N.W.T.. 1974 to 1990 Subsistence Harvesting) Income for Aboriginal 

People in N.W.T., circa 1980 
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6. Population 15 Years and Over with No Secondary 
Schooling, Yukon, N.W.T.. Northern Quebec, 
Labrador Source: Combined data from Department of Indian and Northern Affairs. 
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Canadi 7. Unemployment Rate, Canada, Yukon, N.W.T.. 
Northern Quebec. Labrador, 1986 
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erners. Throughout the North greater 
economic self-reliance is of prime concern, 
and it is stated government policy in the 
Northwest Territories and Yukon to move in 
that direction.' The federal government's 
northern strategy includes as one of its 
primary objectives support for community 
economic deve1opment.Wthough opinion is 
divided about the best course forward, there 
is a growing consensus at all levels that a 
new economic development strategy is 
needed, one that will ensure the viability of 
the community-based economy and stabilize 

the "boom and bust" cycles that have charac- 
terized the northern economy in the past. The 
development of export commodities remains 
important, but self-reliance through economic 
diversification is receiving a much higher 
priority than in the past. 

The potential for economic diversifica- 
tion in northern communities is closely tied 
to the use of the North's diverse natural 
resources. Thus, northerners are attaching 
increasing importance to ownership and 
control of the North's land and resources. 



Land Cicrims Settlemen& 

A number of northern aboriginal land claims 
have been settled in the past 20 years. In 
1975, the Tames R a y  and Nsrtk-acrn Qucbec 
Agreement gave the Inuit and Cree of 
Northern Q ~ ~ e b s s$225 million and Ian-ad 
rights ;.over an extensive area. In 1984, the 
Commirtee for Original Peoples' Entitlement 
rcaehed a scttlemcnt with the federal govern- 
ment that gave the Irluit in the Beaufort Sea 
area $161-6 million m d  exte~ssiveland rights. 
Other land claims, such as those of the 
Council for Yukon Indians, the DCnii/hI&tis in 
the Mackenzie Valley, the Inuit located in the 
central and eastern Aretic, and ehe Pntrit in 
northern Eabradwr, are at different stages of 
negotiation, but settlements, at least for the 
Eand claims of the Northwest Territories and 
Yukon &originals, could we11 be reached in 
the near future, 

The impetus to scttlc northern aborigi- 
nal l a d  claims stems in part from tKc larger 
society's desire to develop important energy 
resources contained in traditional aboriginal 
lands and the need somehow to ensure that 
aboriginal people fit willingly into the devel-
opment process. This was the situation in the 
James Bay lowlands of Q_uebec and along the 
Beaufort coast. The increasing likelihood of 
imminent settlcrnents in the hvo tcrritl~ries 
also reflects the federal government's com- 
prehensive iand claims policy of 1986,whose 
purpose is to provide certainty and clarity of 
rights to rsiz~riership and use of land and 
resources in those areas sf Canada where 
aboriginal title has not been dealt with by 
treaty ar superseded by law." Settlements 
are important in creating a climate of greater 
certainty for business and industry in devel-
oplnment of resources. 

Settlement sf Ian& claims is less csrnpli- 
eated in the two territories than it is in the 
provinces, where most of the Band and 

resources fa11 under provincial jurisdiction. 
Although there are sometimes serious con- 
flicts of interest and sf strategy between abo- 
riginal organizations and the territorial 
governments, the Yukon and Northwest 
Territories have for a number of years 
fc~rmally supported aboriginal people in% 
claims ncgstiatlons. Settlements in the terri- 
tories are important in paving the way for 
transfer of provincial-type respol~sibtlities as 
well as in creating a climate of certainty for 
business and industry, On the other hand, 
some of the provinces have refused to reeog- 
nizc the legitimacy of aboriginal Land claims. 
This situation is rapidly changing, h o ~ v e ~ ~ e r ,  
owing t s  the increasing impatience of aborigi-
nals across Canada owr  the delays. 

To date, settled northern land claims 
have been closeIy tied to major non-renew- 
able resourcc projects. Aboriginal people in 
rhe James Bay lowlands sf Q~tebee and along 
the Beaufort coast were given a stake in such 
developmear~~and became dependent on it 
even when it was fundzxmenta11;LF in conflict 
with their way of life. Thus the huvialllit 
along the Beaufort coast are now in the 
podition of waiting for the oil rigs to come 
back, Given the relative decline sf the 
resource industries in the North* it is hardly 
surprising that claims-negotiating bodies are 
placing increasing emphasis on obtaining 
control over the lands and resources upon 
which the subsistence economy depends. 
The settIerncnt of outstanding northern land 
claims will provide aboriginals with a voice in 
the management of the North's natural 
resources and, moreover, with the land and 
resources necessary to participate in new 
economic ventures. 

Political and Administmfive 
Evolutiom of the Tevrifories 

The political structure of the Yukon and the 
Northwest Territories has evolved substan- 
tially in the last 28 years. Increasing polilicd 
and fiscal autonomy in the two territories is 
reflected in the diminished role of the feder-
ally appointed commissioner and in greater 
territorial discretionav spending authority. 

Nonetheless, the bvo territories are not 
standing on the verge of provincial status 
today. They still lack authority over certain 
matters that the provinces govern. Notably, 



the federal government continues to maintain 
ownership and exercise sovereign jurisdiction 
over most of the two territoriesq land and 
resources, both renewable and non-renew- 
able. Given heir dependence on natural 
resources, the territories have only Iimited 
ability to achieve greater economic self- 
reliance and a better life for their residents. 
Discretionary spending authority to meet 
northern priorities is still hampered by the 
lack of ownership of revenue-producing 
resoatrces. 

The hfulrsney government is pursuing 
the political and administrative evolution of 
the two territories more actively than its pre- 
decessors. The most recent federal policy on 
the political evolution sf the tvvo territories is 
directed at encouraging the development of 
effective political institutions primarily 
through transferring responsibility for 
managing the territories' natural resources to 
the territorial go~ernments. '~ For example, in 
1988,an agreement-in-principle on a federal- 
territorial northern accord for oil and gas 
activities was signed, and resource revenue 
sharing formulae are currently being dis- 
cussed. Similarly, the governments sf Canada 
and the Yukon are negotiating transfers of 
responsibility for the freshwater fishery, forest 
management, water management, and lands 
management. No doubt part of the impetus 
for devolution of resource and program 
control comes from the federal government's 
desire to divest itself sf responsibilities that in 
recent history have carried a rapidly essalat- 
ing price tag. Nevertheless, the territories do 
not have a constitutional base f s r  these 
powers. 

In the Y~~kon ,  the devolution of federal 
northern programs and budgets to the territo- 
rial administration is, for the most part, sup-
ported by the territorial government and the 
residents." In the Northwest Territories, 
devolution is a policy favoured more in the 
west'tha~rin the east, and more by the white 
population than by the aboriginal people. It 
is especially favoured by territorial political 
leaders.'"n the east, the Inuit, who make up 
80 per cent a% the population, have a long-
standing commitment to defining a new terri- 
tory, Nunawut, in the Inuit portions of the 
Northwest Territories. The philosophy behind 
Nunavut is that northern aboriginal histories 
and cultures must be determining factors in 
the shape of new governmental arrangements 
and institutions. The Inuit see devolution as 

consolidating an unsatisfactory political 
system and making the creation of a Nuaravut 
government less likely. l 3  

Division of the Northwest Territories 
into an eastern and western territory has 
been supported by both Liberal and 
Conservative governments in Ottawa in the 
past decade. The federal government's 
position in 1985 was that division was con- 
tingent on a territorial consensus on a 
b s n d a v ,  the location of administrative 
centres, and the division of powers benveen 
local, regional, and territorial Ievels of gov- 
ernment. In 1987, the Constitutional Alliance 
of the Northwest Territories reached consen- 
sus on the Boundasy and Constitutional 
Agreement for the Implementation of 
Division of the Northwest Territories. The leg- 
islative assembly subsequently approved the 
agreement and decided to proceed with a 
plebiscite on the proposed boundav. The ini- 
tiative has not yet recovered from an 
eleventh-hour failure in 1987; nevertheless, 
the strong commitrment of the Inuit to the 
concept sf Nunavut will ensure that the 
question of division of the Northwest 
Territories will persist. ~Veanwhile, the territo- 
rial gowm-ment continues to advance itself 
as the only legitimate political force. The 
current federal policy of transferring northern 
programs and budgets to the territorial 
administrations appears to support this view. 

There will undoubtedly be further dis- 
catssions and negotiations on constitutional 
status within both territories. Until many of 
the problems still at issue are settled, faction- 
alism will continue, and the territoriesy com- 
mitment to greater economic self-reliance will 
be difficult to achieve. Delay in settling the 
political and administrative evolution of the 
territories may well result in a continuation of 
the economic status quo. Although the 
Meech Lake Accord was bitterly attacked for 
its treatment of the t%vo territories, the media 
attention surrwnding the Accord may have 
produced some benefits. If nothing else it has 
highlighted their ambiguous constitutiond 
status.14 

Growing Endrammental 
Awareness 

Althgrugk the North possesses extensive and 
rare mineral deposits and sizeable oil and gas 
reserves, once removed they cannot be 



Integrating 'TkilditionalAboriginal 
Knowledge and Modern Technology 

One af the functions of the Igloolik , 	 Research Centre, an agency of the Science 
Institute of the Northwest Territories, Is to 
find ways of tramferrirrg tcchraoloar to 

i 	 benefit Inuit hunters, trappers, and fisher-
men. In one recent project an informal 
committee of Enuft hunters examined the 
potential for using fibreglass to construct 
Woe-edge boats. The goal was to produce a 
safer boat by integrating traditional hu i t  
knowledge of boat design and chandi8ans of 
floe-edge hunting with new technolome 

The floe-edge boat is widely used by
1 	 Inuit hunters of the eastern Arctic to retrieve 
1 	 seals shot in the sea at the floe edge. It is 
also used for setting fishing nets in summer, 
protecting possessi~ns on a sled when trav- 
elling by snownnobile on wet spring ice, and 
storing hunting and camping equipment. 

Floe-edge boats were developed at the 
beginning sf the 20th century when kayaks 
fell into general disuse. They were originally 
made of sealskin sewn over a frame made 
from driftwood or wood obtained from 
traders or missionaries. Since the 1960s, 
more ~va0dhas been shipped to the North 
and boats have gmeralIy been made from 
pieces sf plywood. nailed over a wooden 
frame and sealed by letting water freeze 
over the joints. The boats are usually 20 to 
12 feet long, witk a 3-foot beam, W peculiar 
design feature is the extremely low sides, 
which make the boats easy to swamp but 
redbase the surface that is exposed to the 
wind. The reasore is that for hunters ogerat- 
ing at the flse edge, being blown oblt to sea 
is a greater hazard than sinking. 

I As the project evolved several changes 
1 

1 	 were made to the traditional design of the 
boat, and a tough, but lighhveight, fibreglass 
cloth was chosen for the hull -weight was 
an important consideration because of the 
high cost of shipping materials to the North, 
The final design called far ~ V Dlayers of 

fibreglass sandwiching a core of 
, 	 polyurethane sheeting, which gives rhe boat 

i 	 greater structural strength and Astation. 
Additieraal flotation material thyasplaced in 
the bow and stern. 

The use of fibrgglass alloawed the incor- 
psration of a smooth rocker, which made 
the boat easier to manoeuvre than a 
wooden boat. 'Two runners added at the 
bottom of the sides gave the boat greater 
directional stability in the water and 
allowed it to glide easily on ice. The 
runners, the smooth rocker, and a coating of 
gel made it easier ts run a returning beat 
right out of the water onto ice. Recessed 
handholds allowed a firm grip with icy 
mitts. 

Hunters who tested the pmtofypes 
were deligl~ted with the results. They found 
the boats more stable than wooden ones 
because of their greater weight. The extra 
flotation meant they could support one 
person even when fully savarnped. 

In fall 1988,Bunding from rk 
Northwest Territories Department of 
Renewable Resources permitted the centre 
to build nine boats, The boats sold quickly 
and interested people began calling from all 
over the eastern Canadian Arctic. More 
interest was created when a boat was s%aoa,vn 
at the Globe '998 conference in Vancouver 'm 
March 1990. ~ 

Thanks to the project, at least five ' people in the Inuit communiv are expert in 
producing the fibreglass boats and can 
instruct others in building their own. The 
materials and art instructor are available for 
only $580, placing the boat within the reach 
of any hunter who wants one. 

By bringing together tpaditional hui t  
knowledge and new technology, the project ~ 
has made a safer and more manoeuvrable 
boat available to Inuit hunters. And by 
involving Inuit hunters directly in the 
ptanning and production, the project has 
also demonstrated how Inuit can integrate 
new materials and new production tesh- 
n01ogies into their culture and &apt them 
to their needs. 

I 
I 
I 

I 
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1 	 The Snow House 
I 
i 

I The snmv house was the habitual winter 
skeltep for the Inuit living in the Canadian 
Arctic east sf the Mackenzie River, It 

, provided an idea1 shelter for a semi-

i 
I nomadic hunting peuple: the building 

n%%ateria%,snow, was at hand on arrival at a 
camp site, and the tools involved, a snow 

I 	 knife and shovel, w e e  also used for many 
j 	 other puvoses. 

A snow house is constructed from a 
deep snow bank, eonraining Mrm snow of 
homogeneous consistency. Snow blocks are 
cut from the bank with a snaw knife, a long 
knife with rounded edges to reduce resis- 

ii 	 tance in cutting the mow. Originally snow 
knives were made from ivoq-; later singie- 
edged steel knives were used4 The first 
blocks are cut out to form a tunnel and 
are placed in an inward- leaning circle in 
suck a way that the tunnel forms a below-
gruund doorway* Subsequent blocks are cut 
fron-i inside this circle SO the Woor level of 
the house will be k l w  gsund  level. A 
certain area inside the circle is left uncut 

1 	 to form an elevated sleeping platform. 

The first circle of blocks begins an 
ascending spiral. Blocks are added to the 
spiral, with each row inclining more inward. 
The roof blocks are almost horizontal, and a 
final horizontal key block is inserted into 

: 	 the centre sf the roof, 

Holes bgtvareen the blocks are plugged 
with snow and loose snow IS shovelled up 
the sides of the house to provide greater 
insulation, The heat of a lamp inside the 
house melts the inner layer of snow on the 
bIocks, and the resu%tiaag water is sucked 
into the snow waEIs where it freezes to make 
the house windpro~f and strong. Light is 
provided by windaws of freshwater ice OP 
the scraped and stretched gut of the bearded 
seal, ti ventilation hole is cut in the roof- 

The snow house is one of the greatest 
achievements of Inuit techlsolo~. Inuit 
appear to be the only people who have suc- 
ceeded in building a dome without the aid 
of scaffolding, En fact, the shape of a snow 
house is not a spherical dome, but rather 
approximates a parabola. This is a shape 
modem engineering could not improve 
upon, Since it educes the ournard pressure 

Ion the lower raws to the minimum. 
I 

The design of the snow house enables /
it to remain warm even though well venti- 
lated -a vast improvement oat a teat, 
which can only be heated if all openings are 
sealed. Because the entrance tunnel to the 
snow house is sunken, warm air inside the 
snow house can only exit via the ventilation 
hole in the roof. Cold fresh air is drawn 
through the tunnel at the same rate as stale 
warm air escapes through the ventilation 
hole. With outside temperatures of minus ' 40 degrees Celsius, temperatures inside the 
house range from minus five degrees on the 
sleeping platform to plus five degrees near : 
the POO~. 

I 



There are many examples of successful 
applications of science and technology in 
northern communities. Some involve the 
integration of traditional aboriginal knowl- 
edge and technology with modern materials 
and production technologies. Others involve 
the newer, high-technolog7 fields. 

One such example is that of the Cree of 
the, Wzskaganish Rand in northern Quebec. 
The Hudson's Ray boats that the Cree and 
Inuit have been using for y e a s  in northern 
Quebec are cxperssive, last only a few years, 
and can be s~varnped and sunk in the turbu- 
lent waters of James Day. In the mid- 1 9 8 0 ~ ~  
the band approached T%$ronto-ba~ed Yamaha 
Motor Canada Lin~ited about the possibility 
of jointly building boats. LfThile the Cree had 
knowledge of the northern waters, Yamaha 
knew how to build boats. In japan, Yamaha 
builds over 20 006 fibreglass boats a year, 
ranging from small sailboats to 30-metre 
coastal fishing vessels. "darnaha became 
interested in the project and sent an engineer 
from Japan to study the situation and work 
on a design. The resulting prototypes were 
sturdier and able to keep lscsupants drier 
than the existing boats: they could float even 
if filled with water. S~ibseqaaently, the Cree- 
Yamaha boat-building venture set itself up in 
an (3161 government building and shipped in 
the necessary fibreglass, moulds, machinery. 
and other equipment. The Japanese taught 
the Cree how to make the boats they had 
helped design for Tmes Bay. Less than a year 
after the first prototypes were built, the first 
&3faskaganish-built craft rolled off the 
assembly line. Cree-"damaha sold 75 of the 
boats in its first year, phased in a larger boat 
in the second, and in the last few years has 
seen a steadily increasing market far [he 
boats in the James Bay area and beyorrd. At 
present, the enterprise employs nine people. 

The LVaskaganish Band is also looking 
into the viability of setting up a char aquacul- 
ture project. Their intention is to supply both 
local (wild fish populations ha~ring been 
polluted by mercury) and outside markets. 

Another example is that of the northern 
Quebec Inuit's attempt to re-establish a som-
rnercial char fishery. Char has not been har- 
vested in that area on a commercial basis 
since the collapse of the commercial fishery 
over 25 years ago due to depletion of stocks. 
Following a request from an individual Inuk 
who wished to establish a commercial fishery 

in Kaniysualujjuaq, the provincial govern- 
ment granted a licence for a test fishery -with 
a quota of 35 000 pounds. The Kuujjuaq 
Research Centre, the training organization 
established by Makivik Corporation for the 
Inuit of northern Q ~ ~ e b c c ,  was hired as con- 
sultant to monitor the test fishcry and carry 
out a sampling program. The Inuit in the 
cornrnuniv selected sites for the study, based 
on their knowledge of the ecology of char in 
the area. A rvintcr fishery was established 
using gill nets to hawest the char, and a fall 
hawest was established using fish wcirs 
based on a design adapted from the 
Northwest Territories. 

Local people have been hired and 
trained to do the tagging and survey tech- 
niques. The char is being marketed through 
an Inuit business in Muujjuaq that acts as  a 
central wholesaler and retailer for fish 
products for the region. The owner of the 
business is receiving training in smoking fish 
and in other aspects of the food business. 
The experimental fishery is now in its third 
year OF operation and is cc~lssidered a 
success. The project will not only help to 
establish a commercial quota, lsut will also 
provide useful basic scientific knowledge of 
the resource and the effect of commercial 
fishing on an unexploited fish population. 

Another example is that of the 
Champagne-Aishihik Indian Band in Haines 
junction, Yukton. This band is quick to 
identify opportunities and is always looking 
at ways to achieve import substitution. One 
such opport~anity arose in building construc- 
tion. At one time all the wooden building 
trusses had to be trucked in from Edmonton. 
Then the band established a truss manufac- 
turing plant that has become very profitable. 
Aside from meeting the needs of the band's 
construction projects, the company sells to 
the VVhitehorse market, and some trusses arc 
sold as  far away as  Danlson City. The 
cvmpany is now hoping to expand its sales 
into Alaska. 

Another opportunity arose when the 
truss plant started up -there was no heat in 
the building. The band constructed a chip- 
fired central heating plant that heats not only 
the truss plant and the maintenance shop for 
the company but also three other band build- 
ings. The band now employs about 40 people 
in its truss and heating pIartits. 



research department a new mandate that pri-
marily directs its research to the commercial 
development of renewable resources. And the 
Champagne-Aishihik Indian Band in south- 
western Yukon recognizes that the only way 
to suwive in the private sector is to be up t6 
date with the Batest technology- 

These steps represent a good start, the 
beginning of efforts tag ensure that science 
and techno lo^^ become components of 
ec~nomicdevelopment in northern cornmu- 
nities. But there is still a long way to go. LVfth 
northerners s s  determined to take contragl of 
their future, surely now is the time to assist 
those responsibk for the development, refine- 
ment, and implementation of a science and 
technolog policy directed at community-
based sustainable development in the North. 



enge to Deve opment 


espite Canada's status as an 
advanced industrial nation, 
many northern communities face 
economic conditions not usually 

seen outside the Third bVorId. The Science 
Council believes that integrating science and 
technology into the development of these 
communities is a key to their future prosper- 
ity. I.%%at are the challenges? After extensive 
consultation with Canadians in the North 
ansd South, the Ccsuncil identified the need to: 

raise awareness of science and technol- 
ogy through education and training; 

improve access to scientific and techno- 
logical information that is both relevant 
and comprehensible to northerners: 

strengthen support for teehnoIogy devel-
opment, adaptation, and transfer; and 

increase contact and cooperation with 
northern residents of other circumpolar 
nations. 

The Needs to Raise Alaraveness 
~(Sciersseand Technology 
through Education and 
naining 

A keens appreciation of the potential of 
science and technology to contribute to 
greater economic self-reliance exists in 
certain parts of the Worth. But science and 
technology are still far removed from the lives 
of most northerners, and unfamiliarity with 
science and technology is one sf the main 
deterrents to their application in the 
economic development of northern cemmu- 
nities. 

This problem is bv no means restricted 
to the North, or to the aboriginar pspulatior~, 
but it is perhaps especially acute there. The 
problem is a lack not only of formal educa- 
tion but also sf a scientific perspective, with 
its potential use as a basis for self-reliance 
and informed judgement. hidoreover, in the 
North, there is widespread misunderstanding 
and suspicion about science and technology. 

Northerners, and in particular aborigi- 
nal people, are acutely aware that in the past 
they have been used by scientists for 
purposes not their wvn. Same scientists itrho 
lvork in the North have developed excellent 
relations with northerners over the years, 
giving their knowledge to the community, 
training and employing people, and othenvisc 
providing tangible evidence of the benefits of 
their work. Yet scientists arc often perceived 
as advocates of government or industry ini- 
tiatives that community residents have 
rejected. Furthermore, there is a perception 
that the misapplication of science and tech- 
nology has created some of the major ecologi- 
cal problems threatening the North today. 

This is not to say that there is an 
absolute rejections of change or innovation in 
northern communities, h!ortherners are quick 
to adopt what is evidently useful. But the 
highly structured methods of conventional 
science and technology are not always evi- 
dently useful. 

The aboriginal people have a land-
based experience that has been gained over 
generations. Their undcrstandinsg of the world 
has for the most part been denied or deni- 
grated, rather than respected and utilized. It 
is increasingly, if net yet adequately, recog- 
nized that aboriginal people have different 
but valid r-nodes of explanation, and that 
education is necessary in order to bridge a 
gap rather than to fi l l  a void. 

Mike Iieeilell 
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Science Education and Technical Problems arise when training 
Training: The Need for Local programs are conceived in the South 
Csntro% without consultation with the community. 

A program designed by the Institute of 
The people of Nain, a prehminantly Inuit Fisherjes and Marine Technolow for fisher- 
community in northeastern Labrador, have men in northern Labrador failed because 
little self-governing power and little control the videos on fishing-related subjects such 
over important areas of their lives, including as motor repairs, new fishing technology, 
science education and technical training. and methods were in EngIish. Msreover, the 

instructor was a southerner who was felt to Problems in science education are 
apparent throughout the elementay and be insensitive to the needs and culture of 

secondary levels. To begin with, science Lhe community. Another program sent a 

education follows the curriculum set by the large fishing boat to coastal communities 

1 
pmvince of Newfoundland and bbrador to sho~x7 people how to use new equipment 

and is based on "white" and southern and fishing techniques, but the people in 

terms: Iscat students, man)! of ~vl-aorn are Nain use mainly small fishing boats that 
cannot accommodate the equipment. 

not fluent English speakers, find it hard to 
I understand the material, and, even if they' The problems the Labrador Inuit now 

can understand it, find it irrelex~ant to their experience in such areas as science edbsca- 
way of life. Other problems relate directly to tion and technical training are similar to 
the inadequaq of funding for science those sf other northern aboriginal commu- I teaching in Nain. Curriculum aids, audiovi- nlties, particularly communities in northern 
sual equipment, and library resources are in Quebec, before their land claims were 
short supply and it is next to impossible to settled. The people sf Nain hope to gain 
develop the hands-on teaching methods that more self-governing power and control over 
have proved effective elsewhere. these and other important areas of their 

lives when the Labrador Inuit Association Given this background, it is not sur-
reaches Anal agreement with the federal 1 	 prising that students in Nain have little 

interest in science and, lacking Inuit rule and provincial governments on their land 
claims. A framework agreement fss land models and clearly defined career optians, 
claims negotiations was reached early in seldom see science as a possible career. 
,1990, and there are indications that final 

Technical and adult training in Nain agreement may be reached within four 

does no better in meeting community needs, years. 

and many of the problems are funding 

problems. Programs are funded by 


a Employment .and Immigration Canada, but 
/ 	 the eligibilty requirements of EIC-funded 

programs often prevent Inuit from partici- 
patirag, Some cannot -workthe minimum 
number of nteeks required to attend a I 
course, and courses sometimes conflict with 
seasonal aetivlties. 

I1 

I 
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Education and training programs, for 
the most part, do little to improve the recep- 
tivity of northerners to the usefulness of 
science and technology. Northern elementary 
and secondary school systems generally 
adopt southern-style science courses, They 
are taught by southern teachers, who tend to 
stay only 1-1 short time in a community, and 
they are based on English scientific terms 
and concepts that have little meaning i14 abo-
riginal languages. For example, the North- 
west Territories has traditionally piggy-backed 
on the Alberta curriculum, using the Alberta 
system and all its resource materials; the 
Yukon Department of Education has recently 
adopted the science and technology course 
from the British Columbia curriculum; and 
northern Quebec has traditisrsally used the 
southern Quebec curriculum. 

Some recent and encouraging steps 
have been taken to develop new curriculum 
units at the elementary and junior-high levels 
to make science more relevant and under-
standable to northern students. The Baffin 
Divisional Board of Education in the 
Northwest Territories is creating a new cur- 
riculum far kindergarten to grade nine in 
which science is integrated into everyday life 
and is taught in the student's mother tongue 
as  well as  in English. The Kativik School 
Board in northern Quebec is also currently 
attempting to incorporate elements of the 
northern environment and traditional absrigi- 
nal knowledge into the science program for 
its elementary levels. Such approaches are 
moving in the right direction. However, they 
are not yet widespread. 

In addition, schools, especially those in 
remote communities, lack such facilities as 
laboratories, equipment, and teaching 
resources. Also largely lacking is home 
support in the form of books, educational 
materials, and parental encouragement. 
Many of the parents of today's aboriginal 
children have an ambivalent attitude towards 
education: they want their children to get an 
education, but they are concerned that the 
schools are robbing their children of their 
culture. The children sense this concern, and 
it is reinforced when the school system 
appears sinsensitive to their traditional knotvl- 
edge, beliefs, and values. 

Under thesc circumstances, it is not sur- 
prising that northern, and in particular abo- 
riginal, students see science as a foreign body 

of knowledge, with little relevance to the real- 
ities of community life. Neither is it surprising 
that an inordinate number of northerners 
lack the basic academic education needed to 
develop any adequate skill levels in scientific 
areas. 

Few of those northerners who do 
graduate from high school undertake higher 
education in the fields of science and tech- 
nology. Part of the reason is their lack of 
suitable qualifications and prerequisites. 
Mo\vever, another problem is that there is no 
university in the North, and no comprehen- 
sive university program available to northern- 
ers in their own land. Yukon College, 
ilfhitehorse, and Arctic College, Yellowknife, 
and their satellite campuses offer limited 
post-seeonday technical m d  academic 
programs, and some southern universities 
offer a selection of programs or courses in the 
North, either through distance education or 
at field stations in northern Canada. But 
thesc are selective parts of a university cur- 
rictrlbrn~ and as  currently developed do not 
constitute a "university system" in northern 
Canadasx 

Although a few northerners manage to 
travel the hundreds, perhaps thousands, of 
miles necessary to pursue post-secondary 
education, many find it too difficult. The 
financial burden is great, particularly for 
those who havs families to support. As a 
result, technical training in a person's own 
community is often the only feasible option. 
One sf the most successful science and tech- 
nology training programs in the North is the 
Renewable Resources Technology Program at  
the Thebacha Campusof Arstic College. 
Variations of this program have been devel- 
oped for the eastern Arctic, and tried in 
Labrador as  well. The keys to its success are 
that it was locally deveioped, deals daily ivith 
science and technoloo issues at the commu- 
nity level, and integrates conventional 
science and techasslogy with traditional abo- 
riginal knowledge, Jurisdictions mrithout such 
a program are eager to have one. 

In addition, governments sponsor a long 
iist of training and employment programs. 
Some are national programs, while others are 
targeted specifically at aboriginals. 
Empl0ymm"tnd Immigration Canada (EIC) 
has the statutory mandate for training and 
employment (job creation) programs, but in 
recognition that the EIC approach based on 
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1
I The Commercial Development of Attempts to monitor the earibs~r have 
I Wildlife Resources: Hampered by been sporadic, isolated, and und&trfunded. 
Lack of Data LBlhile caribou populations have historically 

followed a peak and crash cycle, the 
I The Labrador Inuit Development 
i 

I 
' Corporation, the commercial development 

arm of the Labrador Inuit Association, was 
established to improve the economic life of 
Labrador Inuit. Qne of its business 

1 	 ventures, a commercial caribou hunt, has 
become an  essentia! source of emptoymcnt 
and income for the p e ~ p l s  of Nain, 

The annual c ~ m m ~ r c i a l  caribou hunt 
: 	and processing of carcasses lasts about 
' 	 three weeks and employs 15 hunters and up 

to 40 support mdprocessing workers. Over 
this short period, the work is lntcrtse and 
provides much-needed casl-t, Hunters can 
earn up to $7008 during a time of year 
when there is little alternative employment. 

The first commercial hunt, in 1985, 
1 	 was a modest pilot project directed toward 1 	 marketing only within Labrador. In 1986 the 

corporation expanded marketing into 
Newfoundland. In the spring of 1988, it 
opened a large, modern facility in Nain with 
the capacity tp process federally inspected ~ meat lor sale thrc~ughout Canada and the 
United States. By the end of 1988,over 
85 per cent of the meat processed was sold 
outside the province. The corporation began 
to pertetaate markets in Europe and Japan, 
and to plan fur more secondary precessing 

I in Nain that tvould increase product value 
and create nevipemployment opportunities, 

In 1990 the caribou did not appear. 
The consequent loss of income meant 
severe economic hardship f ~ rshe cornmu-

' 	 nity*The failure of the 1990 hunt and the 
discovery of sev6"~al caribou with diseased 
tongues point to the need for more research I

' 	 on the health, environmental sensitivities, 
migratory pattern, and population 
dynamics 0%the caribou. The Labrador Inuit 1 	 Association and the Labrador Inuit 
Development Cmporation are calling for the 
establishment of a caribou research centre 

I in Nain, 

- - .-. - - --

Labrador Inuit fear. that the herd is ulader 
increasing pressures due to pollution and 
the IO'LV-level flying that has been takitag , 

grace in the region. So little is kno~irn about : 

caribo~l migration and population dynamics 1 
that no one krsows whether the herd that 
approaches Nain cash Pal1 is the George 
River herd of 588 $66)animals or the Ismaller Tangat herd, which is important for 
subsistence harvesting. Such information is 
vital when considering a fa11 hunt. 

The Labrador Inuit Association has 
been instrumental in collecting and ,analysing much of the available data on the i 
region's wildlife. It is currently involved in a 
research study of the health of the caribou , 

herd. During the hunt, its wildlife techni- 
cians take organ and marrow samples that 
are sent to southern labs for analysis. The 
main objective is to determine the level sf 1 

certain contaminants in key organs. The 
Iresults are also useful in monitoring the 

general health of the herd, and are expected 
to shed Hight on the fast that caribou have ibeen found stawed tc death although there 
was abundant food in the area- Research 

, 
results are sent back to the communities 
and discussed with hunters, whose input on 
the hunt and health of the herd is invited- 1 

The Labrador Inuit Association is also 
part of the tripartite steering committee of 
the Environmental Impact Review Palael 1tlsat investigated the effects of loav-level 
flying on the behaviour of the carjbou 
herds- Caribou were fitted with collars 
equipped with satellite tracking technology I 
that allawed easier and more accurate mon- 1 
itoring of the her&s mo~yemeret~ But too few 
coliars were left ~perationaI after the study 
was cornpIeted to indicate whether the I 

entire herd was moving or just individual I 
animals. 1 

I 
The association is applying for funding 

for continued satellite tracking. It is also 
exploring the poss"lbiliv of acquiring an Iadvanced computer system for compiling I 

information on ivildiik management, such 
as seasanal Iscatissins, migration patterns, 

I 

harvesting statistics, and trapping yields. 1 
1 

I 



national, universal programs was not avorking 
well for certain regions or client groups, other 
mechanisms have supplemented EIC pro-
gramming since the 1940s. For ewa~npte,the 
Department sf Indian and Northern Affairs 
nothi supports various training programs for 
status Indians and Inuit. Examples of suc-
cessful government-sponssged programs 
include the Seaku Fisheries Training Program 
of hfakivik Corporation, the sun7eying 
training program for the Fort Good Mope 
Band-Chevron joint venture, and the Native 
Resource Training Program of the Inuvialuit 
Development Corporatioas. 

Generally, though, there arc serious 
shortcomings in the training programs avail-
able at the upper and adult Bevels in the 
North. Little or no decision-making authority 
exists at the communiv level for establishing 
training priorities. Decisions s n  behalf of a 
csrnrnunity are us~~aBIymade in larger 
northern centres or in the South by people 
who are not familiar with %oc;;91needs and 
conditions. Consequently, the training paiori- 
ties developed elseb7here are not always 
appropriate to a community's training needs. 
hIoreok7er, gaining access to technical 
training programs is a continuing problem. 
Requirements, such as that anyone partici-
pating in the programs be unemployed for thc 
previous 30 weeks, fend to direct funding to 
the chrsnieaBly unemployed rather than to 
people who are recently out of school or who 
are developing good work experience. 

A recent step by the federal gePvernment 
- the Canadian Aboriginak Economic 
Development (CAED) strategy -addresses. 
among other issues, the lack sf technical 
training programs for aboriginal business 
development projects. A key feature of the 
CAED strategy is its emphasis on financiakly 
assisting the training and advisory services 
required by such projects. Under the strategy, 
Industry, Science and Technolsg Canada 
will fund training in the business skills (man- 
agement, accounting, and technical exper- 
tise) required at the initial stages of a project, 
the Department sf Indian and Northcrrr 
Affairs will supplenserst EIC's Canadian Jobs 
Strategy Program with hterasy, academic, 
and other basic skills upgrading, and EIC will 
f~69dthe training needed after the start-up sf 
a busincss developnsent project. Additional 
funds have been alBocateQ to the departments 
of Indian and Northern Affairs and Industry, 
Science and Technology to imp1cme~1tthe 

strategy. To date, ho\vever, no additional 
funding has been allocated to EIC. bloreover, 
northern comnsunities continue to have Iittlc 
influence in decisions about what types of 
training programs should have funding 
priority-

TheNeed for Access 80 
Scieratipc and Technological 

ation that is both 
Relevant and Comprehensible 
to Northen~ers 

The technology-based economic develap- 
ment of northern communities rests srr 
adequate access to scientific and teehnolsgi-
cai information. Not only must access be 
easy, but the information itself must be 
relevant and in an understandable form. So 
far, however, northerners' information needs 
have not been satisfactorily met. 

Para of the problem is the bewildering 
multitude of sources of information about the 
North and of systems for transferring that 
information. At present, there is inadequate 
coordination and solIabsration between data 
csllcction agencies within governments, the 
academic community, aboriginal srganiza- 
tions, and industry. 

bloreover, much of the data in informa-
tion systems have beca generated by south-
erners and do not necessarily sewe 
northerners' needs. Although efforts have 
been made in resent years to do scientific 
research that meets northerners' needs for 
information, the bulk sf scientific work in the 
North cab~atinues to be initiated in the South 
in response to southern nceds and priorities. 

Jn addition, It is diiffic~tlt to transfer new 
scientific and technological information 
between ~ ~ a r i o u s  parts of the North. For 
example,., hlakivik Corporation in northern 
Quebec is currently collecting accounts sf the 
traditional knowledge system in an attempt to 
build UP a large scientific and technological 
information base, but has had limited 
success in making the inforn-tation available 
tcs others. Few good channels exist for east-
west information exchange since the Woiv has 
traditionally been 'In 13 north-south direction. 

Recently, steps have been taken to 
create a national polar information system. 



In August 1988,the Minister sf Indian and 
Northern Affairs announced plans tcs set up 
a Canadian polar research commission, 
noting that it would play a key role in the 
de\~eiopment and dissemination of polar 
knowledge in Canada, linking and focusing 
the work of existing institutions. The bill to 
create the Canadian Polar Cg~mrnission was 
introduced in Parliament on 25 May 1990. 
In the meantime, five Canadian polar infor- 
mation centres have been working together, 
with funding from the Department of Indian 
and Northern Affairs, to design a detailed 
Canadian polar information system. 

A single access point for specialized 
information about the Canadian North would 
undoubtedly heIp some northerners acquire 
such information. But the Canadian Polar 
Inbrmation System is being developed 
rnsainiy for use by experts involved in polar 
research -not for members of the public in 
northern communities or people in northern 
businesses, schools, or government offices- 

Northerners are often unfamiliar with 
the scientific concepts and methodologies 
that figure in most expert reports, and aborig- 
inal people cannot easily relate these to the 
concepts and methodologies of their native 
knewiedge and language. h,loreoerer, printed 
reports are not necessarily the most effective 
way to provide scientific and technological 
information to northerners, particularly abo-
riginal elders. What is needed are people to 
play a liaison role -"miiddleperso~as" who 
can obtain the information and interpret it 
directly to users. 

Access to traditional aboriginal knoewl-
edge as welt as  to conventional scientific and 
technologicai information is crucial in order 

Cree-Ximaha AZotor Enterprises Ltd 

for northerners to participate fully in technsl- 
sgy-based economic development, particu- 
Iarly resource-based de\rloprneni. Hoivcver, 
the Canadian Polar Information System is 
~tnliHce1-y to adequately incorporate indige- 
nous knomdedge sf natural resources and the 
environaatent in the North because it is being 
designed primarily by southerners. This infor- 
mation can best be collected and il-kcorpo- 
rated into information systems by northerners 
themselves, 

prhe Need to Strengthen 
Support for T'echnology 
Developmenif, Adapfalion, 
and napasfer 

Technolow-based economic developme118 in 
the North is also restricted by the limited 
ability to develop technology locally, the diffi- 
culty of transferring technology developed 
elsewhere to northern communities, r~nd  the 
problems entailed in adapting technology 
developed in the South to northern condi- 
tions. In some areas of the North, particularly 
in the larger centres, individual northerners, 
aboriginal organizations, and governments 
have worked hard t s  direct both government 
and son-governmerat support for business to 
technoloo-based development. This support 
has successfully engendered some loca1b 
owned and controlled enterprises. 

For instance, aquaculture, hydroponics, 
and greenhousing projects have been initi- 
ated through the Yukon government's applied 
research, den~onstration, and pilot projects 
progran~. Three more examples are the Band 
surveying joint venture between the Fort 
Good Hope Band in the Northwest Territories 
and Chcvr~n,  partly funded by the Native-
Economic Development Program and the 
Special d4gricultural arrd Rural Development 
Agreement Program of the former 
Department of Regional Industrial 
Expansion; the inshore scallop survey, arctic 
char responses experiment, and arctic char 
enhancement program of LMakivik 
Corporation in northern Quebec, partly 
funded under the Canada-Quebec sub-agree- 
ment on fisheries development; m d  the boat- 
building joint venture between the Cree of the 
LYaskganish Band in northern Quebec aad 
Yamaha, partly funded by the compensation 
monies received under the James Bay and 



Northern Quebec Agreement. Nonetheless, 
support mechanisms. whether government or 
non-government, are used only sporadically 
by northerners for technology development, 
adaptation, and transfer. 

Part of the reason is the inadequate 
design and delivery of the available support 
mechanisms. Northern businesses in general 
are poorly sewiced by commercial lending 
institutions, first because of the cultural as 
well as geographic distances involved, and 
second because of the higher risk of lending 
in the North compared to the South. AS a 
result, support from the government is often 
the only feasible option for technoloq-based 
initiatives. Although the few land claims that 
have been settled have brought considerable 
new wealth into northern regions, their con- 
tribution to economic development is at an 
early stage. 

Government-sponsored mechanisms 
that northerners may, in principle, use to 
support technology development, adaptation, 
and transfer include aboriginal economic 
development programs, programs that are 
directed at improving econsmic opportunities 
in specific regions and apply to both aborigi- 
nal and non-aboriginal people, and science 
and technolam-specific support programs. 
Such mechanism are numerous, confusing, 
and poorly coordinated between and within 
the different levels of government. 

Moreover, many of these programs are 
located and designed in the South and apply 
southern standards and conditions. Those 
delivered in the North tend to be based on 
southern models and administered by south- 
erners. Iffew northerners, particularIy those in 
the smaller, more remote communities, know 
sf their existence, and even feever know how 
they could be used. Although some of the 
northern economic development corporations 
and various government-initial, projects 
have the operational resources to fulfil the 
rigorous proposal requirements, individual 
northerners rarely have the necessary 
resources or skills.. Furthermore, the criteria 
used to decide the allocation sf funds and 
total funding available are often suited more 
to the South than the North. Most require 
northerners to raise substantial amounts of 
money and guarantees. However, both 
capital costs and risks are higher in the North 
than in the South, and this puts a tremen-
dous burden s n  would-be entrepreneurs. 

In addition, few government-sponsored 
mechanisms are targeted specifically at 
technology development, adaptation, and 
transfer. The onIy federal program targeted 
specificalIy at supporting teehnolom-baxd 
initiatives that is at all regularly used for 
northern develop~nent is the Industrial 
Research Assistance Program (IRAP) 
operated by the National Research Council. 
In the past, I M P  field staff rarely visited 
northern communities and very few I M P -
supported projects were conducted there. 
This has recently changed and the National 
Research Council is beginning to appoint per- 
manent field officers in the North. Although a 
variety of federal, provincial, and territorial 
government-sponsored economic develop- 
ment programs are broad enough to include 
technoloa-based initiatives, it is up to the 
discretion of program managers as to how 
flexible they will be in the promotion and 
support of such initiatives. Little in-house 
capability exists in government departments, 
particularly at the territorial level, for evaluat- 
ing the R&D aspects of proposals. Program 
managers are not required to have degrees or 
experience in science and technology. 

Another reason for the infrequent use of 
support mechanisms is northerners' lack of 
sustained interest in technology-based 
economic development -a lack sf interest 
stemming partly from their unfamiliarity with 
the potential of science and technology to 
contribute to greater economic self-reliance 
and partly from their general lack sf control 
over the technolow-based economic devel- 
opment projects that do take place. Most 
projects tend to be managed by outsiders, 
either government personnel or independent 
consuItants, because of the shortage of 
indigenous business and management skills 
in the North. Northerners are recruited to 
carry out specific tasks, but have no sense of 
ownership or csrrtroh over a project, no 
understanding of the processes and problems 
involved. As a result, development projects 
tend to occur on a one-time basis and future 
locally-generated initiatives are rare. 

Some governments have recently moved 
to correct the problems. For example, in 
1989,the Yukon government approved the 
Yukon Science and Technology Strategy, 
prepared by a committee with representatives 
from the federal government, the Yukon gov-
ernment, the Yukon Science Institute, and 
the Council for Yukon Indians. Under its 



CAED strategy, the federal government has 
begun to coordinate aboriginal economic 
development programs delivered through the 
departments of Industry, Science and 
TechlssHogy (ISTC) and Indian and Northern 
Affairs (DINW). 

ISTC, through its Aboriginal Economic 
Programs, pro~ides financial and develop-
mental assistance to all aboriginal business 
development activities, including feasibility 
studies, business capitalizations, and after- 
care sf business start-ups. This replaces she 
aboriginal programming offered under the 
former Department of Regional Industrial 
Expansion's Special Agricultural and Rural 
Development agreements, Northern 
Development agreements, the Native 
Econsrnic Development Program, and 
DINAis direct csrrttributions k s  businesses. 

DINA is responsible far providing 
funding and advice to enable aboriginal corn- 
mnity-based econsmie development institu- 
tions to deliver gsvernrnent programs to their 
constituents, and for helping Indian and Inuit 
communities to negotiate access to nearby 
resources, attract developers to invest in 
community-awd resources, or establish 
agreements with developers sf large-scale 
projects that offer employr~~ent and business 
benefits. DINl%continues to administer direct 
loans through the Indian and Inuit Econolnic 
Development Fund when no effective sewice 
is provided by m aboriginal capital corpora- 
tion. 

The CAED strategy is a step in the right 
direction. It is intended to provide a one-
uiindow approach to federal aboriginal 
economic development programs. %%loreover, 
its potential for increasing technolow-based 
initiatives is signiiicartt, The components sf 
the strategy described above, combined with 
the component that funds training it-r 
business skials suck as management and 
accounting [described on page 291, are 
designed to address all stages of aboriginal 
business developmenr. NevertheHess, the 
CAED strategy is a national strategy serving 
national objectives that are not necessarily 
congruent with northern objectives, it has a 
national budget that is to be used according 
to national priorities, with no specific allsca- 
tions for northern regions, and it is centrally 
administered in the South. In addition, the 
GAED strategy is a demand-driven program, 
which sits back and avaits for users ts apply. 

571e Need for incremed Co~tact  
and Cooperat i o ~with NoHheun 
Resider2ts of Other Circumpolar 
Nations 

Because northern regions of circ~impoBar 
nations share similar economic development 
problems, Canada's northerners can benefit 
from the experiences of other countries in 
technolog-based northern development. For 
example, much can be learned from Lapland 
and the Soviet North about commercial faad 
production technologies. Greenland's dish-
eries offer an opportunity to learn weH-devel- 
oped hawesting and processing methods. 
while Noway and Stzreclcn could provide 
pointers on raising reindeer. 

Some cooperation has taken place or is 
in progress. An example is the Labrador Inuit 
Development Corporation-Faroese joint 
venture En shrimp fishing, Ira which the 
Labrador corporation benefited from the 
expertise and state-of-the-art vessels of the 
Faroe Islanders. Another example is the 
Makivik Corporation-Qkiqtaaluk 
Corporation-Faroese joint venture in shrimp 
fishing. Nonetheless, such direct cooperation 
at the level of the residents does not occur 
often. 

Canada's cooperation with its northern 
neighbours in the area of science and tech- 
nology has increased steadily in the past 
decade, and a variety of mechanisms and 
arrangements have been developed. The 
federal, provincial, and territorial goverm- 
rnerrtts are signatories to numerous bilateral 
and multilateral agreements that include 
cooperation in polar science and technksisgy. 
One example is the Canada-U.S.S.R. Arctic 
Science Exchange Program of 1984, which 
was recently incorporated into the Agreement 
on Cooperation in the Arctic and the North 
signed in November 1989 by Canada and the 
U.S.S.W. Six more such initiatives are: 

the Canada-Denmark Marine 
Environmental Cooperation Agreement 
of 1983 for sharing scientific informa- 
tisn and responsibility for action to 
protect the ecosysterms in the waters of 
Baffin Way and Nares Strait; 

the 1983 h4emoraasdum of Agreement 
between Canada and Finland on marine 
transportation technology; 







3,  Directions r the Fukrre 


he successful integration of science 
and technology into the daily life of 
northern csn~munities requires 
northerners both to initiate and 

control the process of integration. 
Northerners themselves can best identify 
their own needs, and develop strategies to 
respond to these needs in a way that makes 
sense to them. Experience has shown that 
[he alternative -paternalistic approaches in 
which control is maintained by outside orga- 
nizations -res~altsin temporaq? gains at 
best. 

New approaches are needed to science 
education and technical training, to the col- 
lection and dissemination of scientific and 
technological information relevant to north- 
erners, to supporting technology develop- 
ment, adaptation, and transfer, and to 
circumpolar cooperation. ~Uost of the foIIo~v- 
ing recommendations are geared towards 
identifying the institutions! changes that will 
facilitate these new approaches. Other rec- 
csmmendations aim to ensure that northern 
organizations are better focused on science 
and technology. The detailed implementation 
of these recorn~nendations is best lek to 
northerners, in consultation avith relevant 
government departments. 

Science Education and 
Technical naining 

Perhaps the most important key to increasing 
the use of science and technology lies in 
raising awareness of their usefulness. This 
requires the widespread adoption of new 
approaches to science education and teehni- 
cal training. Science education and technical 
training programs must be !seated in the 
North and developed and delivered by north-
erners. 

This is the long-term solution. 
Northerners are currently limited in their 
capacity to design and deliver science educa- 
tion and technical training programs that will 
enable graduates to participate fuIly in the 
northern marketplace, let alone the national 
or global marketplace. Until this capacity is 

better developed, outside expertise and 
resources will continue to be required. %or 
the immediate future, the answer lies in a 
more balanced partnership between north- 
erners and southerners, in which northerners 
assume increasing control over the design 
and delivery of local science sducatisn and 
technical training program%. Ira particular: 

1, 	 ~Vorelocal school bgsards should be 

established with jurisdiction over 

elementary, secondav, and adult 

education in northern regions. 


These boards could be set up under the 
provisions of land claims agreements -as 
was the ease with the Kativik and Cree 
school boards set up under the lames Bay 
and Northern Quebec Agreement -or under 
the provisions of territorial and provincial 
education acts, such as the newly revised 
Yukon Education Act. 

To further strengthen local control over 
science education and technical training: 

2,  	 Federal, provincial, and territorial 
government departments with respon-
sibilities for northern education and 
training should have northern, includ-
h g  aboriginal, representation on staff. 

Ira addition: 

3 .  	The design and delivery of technical 
training programs should be a joint 
responsibiliv of northern e o m m u n i ~  
economic development organizations, 
appropriate federal, provincial, and 
territorial government departments, 
and northern colleges and adult 
education centres. 

The ineffectiveness of the education 
system in the area of science and technolorn 
indicates wider problems. The education 
system as a whole has not met the needs of 
northerners, in particular the aboriginal pop-
ulation. For education to be effective, the 
schsols must help northern students to see 
education as a complement to their own 
knowledge and culture, not as  a threat. The 
education system must recognize the value of 
the students' knowledge and culture and use 
these as the starting paint for edercatisn. 





The following PAJO recommendations are 
strategies for achieving this objective in 
science education and technical training: 

4. 	 Local school boards in the North 
should ensure that elementary and 
secondary science education courses 
foeus on the science of the northern 
environment and that science is 
taught in an appropriate cultural 
context. 

For example, science csurses could 
incorporate traditional aboriginal knowledge, 
adopt outdoor, "hands-on9' methods of 
instruction, and be delivered in the students' 
mother tongue. This wo~ildinvcah7eaboriginal 
elders and aboriginal teachers in the design 
and delivery of science courses. An example 
of a schooi board currently attempting to do 
some of the above is the Kativik School 
Board in northern Quebec. 

5* Northern colleges should offer more 
scientific and technologkcaa training 
programs that are both culturally 
appropriate and deal with scientific 
and technological issues at the corn-
rnunity level. 

An example of s~reha program is the 
Renewable Resources Technology Program at 
the Thebasha Campus of Aretic College.. 

Finally, science education and technical 
training programs should, wl-aerever possible, 
bc in the ecammunity of the students or 
trainees. iVherever this is not possible, 
distance education must be available. 
h4oresver, there must be sufficient eduea- 
tiorral support in the form of laboratories, 
equipment, and especially teachers -more 
of whom must be northerners, including abo-
riginal northerners. To meet these goals: 

6. 	 Federal, provincial, and territoriai 
governments, in ssnsultation with 
local school boards, northern colleges 
and aduit education centres, and com-
munity ecsnomiis development organi- 
zatisras, should ensure adequate 
funding br: 

science education and technical 
training programs in northern csm-
munities; 

delivery of distance education and 
training to northern commelnities; 

expanded development of science 
education program materials for 
northern regions; 

training of northern, induding abs-
riginail, science teachers. 

Northem Scientific and 
Teshnological Info 

If northerners are to harness science and 
technology t s  achieve greater economic self- 
reliance, they must have adequate scientific 
and technological information. The Canadian 
Polar Informatisn System will do much to 
help northerners access the northern scien-
tific and technolsgical information that is eur-
rentIy stored in a multitude of information 
systems in Canada and abroad. However, 
nsstherners must be able to obtain this infsr-
rnatisn in a form that is useful and ccsrnpre-
hensible. 'Tothis end: 

Federal, provincizil, and territorial 
governments should strengthen those 
organizations operating in the Nsrth 
that play a Iiafson rote between infar- 
mation systems and northerners; in 
other ~%rordspthose organizations that 
obtain available scientific and techno-
logical information and Interpret ii t 
directly to northerners. 

Exampigs of existing organizations that 
play this role include the Science Institute of 
the Northwest Territories, the Yukon Science 
Institute, the Okalakatiget Society in northern 
Labrador, and the National Research Council 
through its Industrial Research Assistance 
Program, 
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Aboriginal Participation in The committee also manzges research 
Scientific Research: Impraving programs on its own, including some that 
the hformation Base were formerly handled by the Department 

af Fisheries and Oceans. One sf these is 
Helping Inuvialuit of the lnuvialuit monitoring the beluga whale harvest in the 
Settlement Region become full participants Mackenzie estuary. Inuvialuit hunters hired 
in the changing northern society is the over- by the committee do the monitoring and 

' 	 riding goal of the inuvialuit Final Agreement sampling field work. They record the 
of 1984.This includes finding ways for umber, sex, and size sf the landed whales 
Inuvialuit to participate as equals in the and take biological samples that are sent to 
management and implementation of scien- Fisheries and Oceans for analysis. 
tiffc research undertaken in their region. 

From the time the Fisheries Joint 
The Inue'ialuit recognize the value of Management Cornminee became fully oper- 

work carried out by trained and experienced ational in 1987, it was clear to members 
scientific researchers. But they want their that the joint approach would work only if it 
own traditional. knowledge and practical reflected a cooperative relationship not just 
experience of the land and its resources to within the committee but with Inuvialuit 
be valued as well. They believe that only by communities throughout the region. 
acknowledging and respecting each other's Therefore, effort was put into building 
contributions can the tnuvialuit and the sci- strong links with peopie in the communities 
entific community work together to develop and involving cornrnunjty organizations in 

, a truly comprehensive approach for the process of research and wildlife man- 
research addressed to the priorities and agement. These efforts have had valuableI needs of their society. results. 

Under the Inwialuit Final Agreement, People in the communities now do 1 five joint management advisarj comminecs their own basic inventcisry research on fish 
were created es foster cooperation between and marine rna~qrnalstocks*The1 government and lnuvialuit in matters affect- Deparment of Fisheries and Oceans has 

, ing wildlife resources and the environment provided training in sampling methods.
1 in the lnuvialuit Settlement Region. Now commraniv members provide the 
I 

department wlth the data required to carry 
I 

One of these is the Fisheries joint out analysis of fish and mammal popula-1 	 Management Committee. The committee, 
which began operations in 1985,has two tions, En Holman, the iocal Hunters and 

members appointed by the Inuvialuit Game Trappers Committee runs its own fish popu-

Council, bvo members from the federal lation sampling project. The next step will 

Depafiment of Fisheries and Oceans, plus a be for Hunters and Trappers Gommiaees in 
the region to take over responsibility for 1 chairperson. analysis of the samples as well& 

1 
The committee advises the Minister of 1 Fisheries and Oceans on the management 

of fisheries in the region. Areas for advice 
include the establishment of Inuvialuit 
subsistence quotas for fish and marine I mammals, and the coliection and review of 

, information on the status of fisheries in 
1 which Inuvialuit hak~e an interest. 

I 
I 

I 
I 
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But this would be only part of the 
solution. FOP information to be useful, it must 
be relevant to northerners' needs and priori- 
ties. At present, there are serious deficienscies 
in the available data on the northern environ- 
ment and resources, particularly renewable 
resources -a problem able largely to the 
scarcity of research geared to meeting north- 
erners' needs for scientific and technological 
information. To improve the scientific and 
technological information base for northerners: 

8. 	 Mare local organizations should be 

established to carry out scientific 

research in northern regions. 


%-'orexample, research organizations 
could be established under the provisions of 
land claims agreements, as was the case with 
the Renewable Resources Development 
Oepartment of Makivik Corporation set up 
under the Yarnes Bay and Northern Quebec 
Agreement. Alternaiiveiy, research organiza- 
tions could be set up under provincial or ter-
ritorial governments, as was the case with the 
Science Institute of the Northwest Territories 
set up by the government of the Northwest 
Territories. 

Furthermore: 

9. 	 The Canadian Polar Commission, in 
consultation with 1esea%scientific orga- 
nizations, shouid encourage southern 
scientists to do research that meets 
northerners' needs for scientific and  
techneslogical information. 

This reco~nmendation could be irnple- 
mentsd by, for example, initiating and sup-
porting conferences, seminars, and meetings. 
and by sending neivsletters to universities. 

The incorporation into the Canadian 
Polar Information System sf northern, in par-
ticular aboriginal, knowledge of northern 
resources and the environment \$~ould also 
improve the knsbvledge base. Because such 
inforrnatjon is best coligcted and integrated 
by northerners, 

10. The Canadian Polar Commission, in 
consultation with relevant northern 
organizations, should ensure that 
northerners have a n  opportamniq to 
participate in integrating indigenous 
knoeviedge into the Canadian Polar 
Information System. 

Some nsrtherns organizations are 
already involved in collecting accounts of 
traditional aboriginal knowledge. Never- 
theless, the task is forrnidablc given the 
extent of the knowledge, the vast area of the 
North, and the different languages and sub- 
cultures involved. 

Mike Geedell 

Better access ts information recently 
acquired by local scientific organizations 
ivould also improve the kno-rvlcdge bass for 
other northern regions. Hocvevstr. few good 
channels exist for exchange of information 
between northern regions. Therefore: 

1 1 .  The Canadian Polar Csmmfssion, in 

cansuitation with relevant northern 

organizations, should foster east-west 

exchange of recently acquired scfen- 

tifis and  teehnolsglcal information9 

both conventtonal and traditional. 


This could be accomplished by, for 

example, initiating and supporting workshops 

and seminars in northern regions in which 

representatives from different northern csm-

rnuraities across Canada could participate. 


Support for Technology 

Developmenf, Adaptation, 

and nansfer 


TOfacilitate technology-based economic 
development in northern c ~ m m ~ n i t i e s ,  north-

erners need access to government support 

programs for technology deveIoprnent, adap- 

tation, and transfer. These programs must be 

coordinated both between and within levels 

of government, and, for maximum effective- 

ness, designed and delivered by northerners. 

Bart until northerners and their community 
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Building Northern Capacity to 

Control Technology-Based


I Economic Development
I 

How can northerners build their capacity to 
develop, adapt, and transfer technolow on 
an on-going basis? The Champagne- 
Aishihik Indian Band in the Yukon believes 
the answer lies largely in using the follo~%ring 
set of principles when evaluating and 

1 pursuing technology-based economic devel- 1 opment projects: 

a project shouid if possible address a 
I need within the community; 

one or more band members should 
have some expertise in the technology 
to be applied; 

I 

the technology used should be of a 
type and on a scale that allows the 
band to control the de~~elopment 

1 
of the 

technology and the required training; 

on-the-job technical training must be 
an essential component of a project 
from the start; 

the project must demonstrate that it is 
I heading towards viability: and 

the chief$ the councif, and those 
directly involved with running the 

1 	 project must foster a confident and 
innovative approach to technology 
among band members working in the 

~ 	 projiec t . 
The band has had considerable 


success in developing, adapting, and trans- 

ferring technolog)r for economic develop- 

ment. Moreover, the application of 

t c c h n o l o ~has clearly contributed to the 

business success sf their development i t 6  


1 tiatives. Their approach stands in sharp 
I contrast to that sf most other northern 

groups, whose development projects tend to 
1 be largely under the control of outsiders. 

I 

I 

Businesses supported by the band 1 
provide a range of training opportunities. A 
construction company offers opportunities 
for unskilled band members to get a job and 
receive on-the-job training. A computerized 
digital mapping project gives trainees an 

' opportunity to become involved in sophisti- 
cated areas of computer application, and to 
develop confidence in their ability to work 
with and develop technology. These 
trainees are encouraging role models for ~ 
other young band members, who have been 
accustomed to seeing technology only in the 

hands of non-aboriginals. 
These and other business develop- 

ment projects have made the band's youth 
aware of the positive aspects of technolow 
and given them the confidence to pursue 

.,
' 1 

technical training. Those involved in the 
projects are developing a sense of pride in 
being among the leaders in the develop- I 
ment, transfer, and adaptation of technol-
ogy in the Yukon. Their confidence 
permeates their approach nor only to tech-
noloby but to the whole process of 
economic deerelopment. 

I 

1 
I 

1 


~ 

I 

I 

I 

1 

I 



econ~rnicdevelopment organizations have 
the expertise and resources to perform such 
functions: 

The design and de1fver-y of govern-
ment-sponsored support for technol- 
ogy development, adaptation, and 
transfer should be a Joint respsnsibiI- 
ity 06 northern ~ ~ r n r n u n i ~economic 
development organizations and appro-
priate federal, provincial, and territo-
rial government departments. 

In addition: 

13. Community economic development 
organizations and appropriate federal, 
provincial, and territorial government 
departments should ensure that gov-
ernment support is more strongly 
oriented to technor om-based initia-
tives. 

One of the greatest barriers to sustained 
interest in using technology support mecha- 
nisms is the shortage of northerners qualified 
to manage and provide continuity for tech- 
nology-based economic development. As 
more northerners acquire the necessary 
business and management skills, more role 
models will become available to provide lead-
ership and inspiration to others. To build the 
needed skill base: 

14. The design and dellvev of business 
management training programs should 
be a joint responsibiliq of communiy 
economic del~elopment organizations, 
appropriate federal, provincial, and 
territorial government departments, 
and northern colleges* 

The three recsmmendatioras above, as 
~v%leElas recommendation 3, rest on the exis- 
tence of local community economic develop- 
m n t  organizations. Thus the Council 
recommends that: 

15. Local csmmarniv economic develop-
ment organizations should be set up 
where they do not already exist- 

Such organizations could be estab-
lished, for example, under the provisions of 
the Department of Indian and Northern 
Affairs' CAEB strategy. 

The bridging function of go.c7ernmentsand 
scientists in transferring international scien- 
tific and technological knowledge to the 
North is well respected and should continue. 
However, northerners should have first-hand 
contact with other northern peoples to stimu- 
late ideas %ornew technology-based ventures, 
technology applications, and ways sf market-
ing: no intermediary can substitute for north- 
erners' own perceptions or for their sense of 
what is interesting, important, or evsrth 
pursuing, 

Once the desire exists to put an initia-
tive in place, intermediaries have a role to 
play in securing the knowledge required to 
make the initiative a success. But intermedi-
aries should not drive the system; they 
should support the decisions made by 
northern communities and regions and 
respond to their expressed needs. 

The following recommendatisns are 
geared towards achieving greater cooperation 
and exchange between northern peoples: 

16. Canadian northern groups, with the 
support of the federal, provincial, and 
territorial governments, should work 
towards establishing more circumpo- 
lar organizations whose purpose is to 
facilitate regular meetings of northern 
peopies. 

One existing circumpolar organization, 
the Inuit Circumpolar Conference established 
by Inuit from Canada, Greenland, Alaska, 
and the Soviet Union, already arranges 
regular meetings between the circumpolar 
Inuit community. It actively promotes inter- 
national cooperation in scientific research on 
socioeconomic issues, and its activities have 
fauns% support in the policies of several Arctic 
nations. 

The federal, provincial, and territorial 
governments are already signatories to 
numerous bilateral md multilateral agree- 
ments that include cooperation in polar 
science and technology. But such agreements 
have done little to facilitate direct contact 
among northern peoples. Thus: 



17. Bilateral and multilateral agreements 
should be enhanced ts irielrade pitdot 
projects enabling direct csntact and 
coopaation among circumpolar orga-
nizations in areas designated by 
northerners to be sf particular impor-
tance. 

The pilot projects might involve circum-
polar trade exhibitions and fairs in which 
northern people and their organizations 
could participate directly. 

Part sf the mandate sf the Canadian 
Polar Commission will be to enhance 
Canada's international profile by fostering 
international and domestic liaison and 
cooperation in eireumpslar research. The 
commfssisn will likely aid Canadian scien- 
tists involved in polar research. But its impact 
on scientific and technological cooperation 
among northern residents is less certain. 
Therefore: 

18. The Canadian Polar Csrnmiission 
shoukl foster direct csntact and cssp-
eration among drcumpolae organiza- 
tions as well as among scientists 
involved in polar research. The 
emphasis should be on international 
csopera%ionin applied t e c h n o 1 0 ~ ~  8s 
well as scientific research. 

At present, few direct transportation 
links exist bel%%?@ncircumpolar nations, 
making contact between circumpolar peoples 
difficult and costly. To improve this situation: 

19. Northerners, with the support of the 
federal, provincial, and territorizl gov-
ernments, should explore ways to 
improve direct transportation links 
between circumpofar nations. 



4. Getting Started 


he Science Council strongly 
believes that northerners them- 
selves must take the initiative to 
increase the application of science 

and technology in the economic development 
of their communities. Thus, the recommenda- 
tions in this report focus on the institutional 
changes needed to help northerners gain 
some control over the process of integrating 
science and technology into their daily lives* 
There are some encouraging signs that g w -
ernments are trying to devolve some control 
to northerners. The Council urges that tkis 
process be given higher priority. 

Individual northern communities have 
different options regarding how best to bring 
about the required institutional changes, but 
they all face the same challenges. All should 
take action to raise local awareness sf the 
usefulness of science and technology, 
improve access to scientific and technological 
information that is relevant and comprehen- 
sible to northerners, enhance support for 
technology development, adaptation, an$ 
transfer, and increase contact and coopera- 
tion with northern residents of other eircurn- 
polar nations. A useful first step would be for 
residents of northern communities to hold 
workshops to compare experiences with and 
ideas about science and technology-based 
economic development, and to tailor the 
recommendations cmtained in this report to 
their communities' needs. ~%~orkshops are an 
excellent means of developing the vision, the 
common goals, and the strategic planning 
needed before other steps can be taken." Thus, 
the Council has one final recommendation: 

20. Northern communities should hold 
workshops to discuss the most appro-
priate means of impBementing the rec-
ommendations contained in tkis 
report. 
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