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The aim of this article is to suggest a research strategy to be used in studies of 
common-pool resource problems and the deterioration of reindeer pasture. A 
frequent approach in such studies is game theory based on rational choice 
assumptions. This approach has been criticised, for instance for the neglect of 
local knowledge concerning cultural preconditions, and for the political 
implications damaging sami reindeer-ecology. Our contention is that such 
problems can be handled by combining game theory with participatory action 
research when studying the subject above. 

Introduction 

A severe deterioration of land has occurred in parts of the reindeer pasture in the 
Nordic countries. In Finnmarksvidda in Norway, for example, the deterioration of 
land has resulted in reduced reindeer herds due to death by starvation (Johansen & 
Tommervik 1993). A similar development can also be seen in the Swedish 
mountains ( S O U 1995:10). This poses a serious threat to the ecology in the 
mountains and especially to the sami culture, since reindeer breeding in most areas 
is the core of sami culture. 

The mechanisms behind such a development are complicated and composed by 
various interacting factors, such as increased grazing and other deterioration of 
pasture due to larger herd sizes, increasing downfall of toxic substances injurious 
to the environment, increasing tourism industry and forestry, etc. Regarding the 
increase in herd size, there is a popular explanation to this based on game theory 
which concerns the dilemma with individual usage of common-pool resources 
(Brox 1989, 1990; Beach 1993). Hardin's (1968) 'the tragedy of the commons', is 
often mentioned in this context. This kind of problem can also be seen in other 
ethnic groups in the Polar area, for example the Inuits on Greenland (see 
Rasmussen 1994). 

Beach (1993; p. 112) describes the problem as: '...the environmentally proper 
reduction of herd size by one herder will only play into the hands of another herder 
who can increase his herd at the others expense.' In other words, what is rational 
for each individual herder, that is maximising his herd, is not rational for the sami 
population as a group since this poses a threat to the group's future existence. 
Generally, the problem means that the action strategy that is rational for the 
individual has non-rational consequences for the collective as a whole (for a 
general description, see Zagare 1982; Buckley, Burns & Meeker 1985). 
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It is appealing to use game theory as an aid in the analysis, since social 
problems and dilemmas hence become lucid. One can, for instance, get a 
comprehensible picture of why a rational action from the individual's point of view 
can be disastrous for the collective if all individuals were to act in the same way 
(see Lewin 1984). However, the usage of game theory and especially the concept 
'the tragedy of the commons' has been severely criticised in research on the Sami 
population and reindeer pastoralism (see Bjorklund 1990; Paine 1992) for its lack 
of sensitivity towards the actual processes in specific sami villages, for example the 
actors' own interpretation of their situation. Also, more general criticism 
concerning theoretical obscurities has been put forward, where the conditions for 
various situations and problems are accounted for (see Gardner, Ostrom & Walker 
1990). 

The aim of this article is to consider this criticism and suggest a synthesis 
where sensitivity to concrete and cultural specifics is linked with the analytical 
conditions for the above mentioned situations and problems. This synthesis means 
that game theory can be used when studying a certain sami village within the scope 
of a participatory action research strategy (Greenwood, Whyte & Harkavy 1993). 
The idea is that the herders with the help of game theoretical concepts can develop 
strategies to handle the problems they face, both as far as administration of their 
own common resources is concerned as well as in relation to other actors outside 
the sami village. 

By documenting this process and comparing it to changes in other sami 
villages, one can reach a greater understanding of the mechanisms behind the tragic 
ecological deterioration in the mountains. Despite the vast amount of literature 
available on action research and game theory, there is, to the best of our 
knowledge, no example of international research where these two perspectives are 
linked.1 

The problems 

There has been a dramatic increase in the number of reindeer in Finnmarksvidda in 
the north of Norway. In 1976 the number was 90.000 and by 1988 it had increased 
to 210.000. As a consequence, overgrazing of pasture has led to an ecological 
disaster during the past five years. A study where satellite photos were used, 
showed that land areas completely without leech in a selected area had increased 
from zero to 28% between the years of 1980 and 1988. This disaster has 
manifested itself in far-reaching crises for the reindeer pastoralism through death by 
starvation and a considerable decimation of reindeer herds as well as a reduced 
calving percentage - from 90 to just over 10 per reindeer cow (Johansen & 
Tommervik 1993). 

A similar development to that in Norway, is also feared in Sweden, which is 
emphasised in the report Hallbar utveckling i landets fjallomraden (SOU 
1995:10). The number of reindeer has increased dramatically in Sweden as well, to 

1 When searching in SOCIOFILE 1/74-8/95 the combination of G A M E - T H E O R Y and A C T I O N -
R E S E A R C H gives no hits. 



a total of 279.869 in 1993/94 (p. 36), thus approaching the limit for the maximum 
number of reindeer, 280.000. In the counties of Jamtland (54.457) and 
Vasterbotten (61.270), these limits have already been exceeded (47.000 and 
49.000 respectively). This has resulted in overgrazing of pasture and a risk for an 
ecological break-down. In the report the following assessment is made (p. 35):(our 
translation) 

According to the directive, we should especially consider and suggest actions that 
concern the number of reindeer: the reason for this being that in many Sami villages 
the number has exceeded the limit set by Lansstyrelsen and that there is a connection 
between too many reindeer and deterioration of pasture and vegetation. The number 
of reindeer has always varied for different reasons, since the reindeer is dependent 
upon events and prerequisites of natural conditions. In this regard, the reindeer 
follows a pattern similar to that of other animals in our nature. The supporting 
capacity of food resources and climate changes that can have an impact on the 
reindeer itself as well as the availability of food resources are the most important 
causes. The delay between downfall of food resources, due to overgrazing, and 
consequently in the number of reindeer constitutes a main problem for reindeer 
management. Despite overgrazing the number of reindeer can continue to increase 
for a period of time and then very rapidly decrease and eventually, in combination 
with climate changes, more or less collapse. Depending on the relatively long time it 
takes for the food resource to recover, maybe 25 - 50 years, it can also take a very 
long time to rebuild the number of reindeer to form herd sizes that give sufficient 
financial profit. When the number of reindeer has been exceeded, the basic principle 
is that the faster the number of reindeer can be reduced the faster reindeer 
management can continue. 

The Sami are well aware of this problem, which has been discussed for example in 
the journal Samefolket (for example No 12, 1994). However, the problem is widely 
debated, especially the issue whether or not and to what extent reindeer 
pastoralism is conducive to the ecological deterioration (see Samefolket N o . 8, 
1995). As mentioned previously, reindeer pastoralism is an absolute prerequisite 
for the future existence of the Sami culture and an exclusive right for the Sami 
population (see S O U 1975:99, S O U 1986:36 and SOU 1989:41). Furthermore, 
reindeer pastoralism is the most important and often sole means of provision for 
the reindeer pastoralising Sami population - for example the Sami villages are 
prohibited to pursue any other financial business than reindeer pastoralism (see 
Beach 1988). 

Consequently there are obvious rational reasons for the Sami population to 
limit the number of reindeer, since their culture and provision is threatened by the 
ecology problem. The question is why the number of reindeer is continuously 
increasing despite this. There are several possible factors that can explain this: the 
income of the reindeer herding family, cultural prestige and political influence, 
technology and administration of capital, the Tjernobyl disaster as well as control 
and sanctions. 

Beach (1988) holds that the average number of reindeer needed per family in 
order to provide a 'reasonable standard of living' for the reindeer herding family, is 
constantly increasing. However, many Sami accept a lower standard of living than 
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for instance Swedish industrial workers in order to continue with reindeer 
pastoralism. Big herds are nevertheless associated with high prestige among the 
Sami population and perhaps more importantly, the suffrage in Sami villages is 
weighted in proportion to the number of reindeer. The more reindeer you own, the 
more influence you have at votes in the village (Beach 1993). 

Another explanation concerns administration of capital. One aspect of this is 
the herd's sensitivity towards external factors such as decline of foodstuff, 
diseases, prices of slaughter etc. In order to handle such problems, a maximisation 
of herd size could provide a security against problematic changes. Another aspect 
is the increased degree of dependence on modem technology (Beach 1993; Torp 
1994b). In less than two generations reindeer pastoralism has undergone dramatic 
changes, especially during the past 20 years. Previously reindeer were led by foot, 
on skis and with the help of bell-reindeer and dogs. Today snow-mobiles and 
motorbikes are used as well as seaplanes, helicopters and trucks. In order to pay 
mortgages and interest on loans taken to finance these investments, reindeer 
herders need to obtain a certain degree of profit from their business, which could 
necessitate an increase in herd size. 

At first the choice of technology could have been voluntary, but in various 
ways reindeer herders have grown dependent on modem technology. Furthermore, 
there are other incentives. The slaughter is sensitive to time. If the reindeer have 
not been rounded upon time and the slaughtering is carried out too late (after mid-
September), the taste of the meat will be ruined due to a quick increase in the 
concentration of hormones. Therefore, helicopters, aeroplanes and trucks are 
essential devices for transport and reindeer roundup (see Beach 1993). 

It can also be argued that the Tjernobyl disaster, paradoxically enough, has led 
to an increase in the number of reindeer despite the fact that many Sami decided to 
quit reindeer pastoralism. The disaster resulted in increasing costs and a downfall 
in prices of reindeer meat - the slaughter price went down by 46% during 1986 and 
1991 while the index simultaneously went up by 58% during the same period of 
time (information from department of reindeer pastoralism at Lansstyrelsen in 
Jamtland, direct conversation in March 1994). As a strategy to cope with these 
economic problems some reindeer herders chose to increase the herd size in order 
to increase profits. Furthermore, to reduce the level of cecium in the meat the 
slaughtering is carried out earlier than usual in certain areas, so that the reindeer 
would not have gone from grazing green feed to the leech containing cecium. This 
means that the slaughtering takes place at a time when the reindeer herds are 
spread over a larger geographical area, thus demanding greater efforts as far as 
transport is concerned (Beach 1993). 

Another issue of concern is the distribution of responsibility and the way in 
which herd sizes are controlled as well as conflicts related to social issues 
concerning minority - majority relations (see Torp 1994a and Beach 1993). Despite 
the fact that reindeer pastoralism is the central upholder of Sami culture, the 
responsibility for reindeer pastoralism lies with different public authorities within 
the Swedish agricultural administration. It is when conflicts arise that problematic 
consequences of such contradictions can be seen. After several complicated 
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calculations, each Sami village is given a maximum limit, a set number of reindeer 
that the village as a whole is not allowed to exceed. The reason for this is to avoid 
overgrazing. Should this limit be exceeded, the sami village must slaughter the 
exceeding number of reindeer (Beach 1988). 

The sami population is a small minority in Sweden who sometimes have 
interests that contradict other interests that also contribute to the deterioration of 
land in the mountains such as for example hunting, fishing, farming, forestry, 
tourism, natural resources and environmental issues etc (see for example 
Alexandersson et al 1994). Representatives of such contradictory interests often 
argue that the large herd sizes are the cause of different conflicts. Given this 
background, there is a demand for an official counting of the number of reindeer. 
The Sami population perceives this idea as an illegitimate intervention of internal 
sami affairs. Official counting of reindeer can be seen as a violation of integrity. 

Representatives of the reindeer pastoralism on the other hand argue that the 
conflicts are caused by other things besides the number of reindeer. However, the 
government is not keen to enforce reindeer counting and has not in any other way 
effectively controlled the herd sizes. Thus it may seem as if neither samis 
themselves nor the government have functional means of sanctions to control the 
number of reindeer (Torp 1994b). 

A common way to approach this problem is, as mentioned initially, to perceive 
it as a case of Hardin's (1968) 'the tragedy of the commons' - a model frequently 
used to understand (see O'Riordan 1983; Gardner, Ostrom & Walker 1996) the 
mechanisms behind problems in relation to natural resources and the environment. 
In economics, the problem with collective merchandise and so called 'free riders' is 
discussed (Andersson & Ohlsson 1991). This problem has also been studied in 
relation to reindeer pastoralism in Norway, by using dynamic models and different 
kinds of simulations (see Moxnes et al 1993). In game theory the concept 
'common-pool resource dilemmas' (CPR-problem), is used, for example the well 
known 'prisoner's dilemma' (see for example Gardner, Ostrom & Walker 1990). 

Models game theory 

A metaphor often used to understand the conflicts between individual and 
collective rationality is 'prisoner's dilemma' (Zagare 1982, p 51). Assume that 
there are two prisoners (X and Y) who have committed a crime together. When 
interrogated, these prisoners are given the following options: they can either 
remain silent (a) or confess and betray his accomplice (b). Consequently there are 
four possible outcomes (see Figure 1): 

1. Both prisoners remain silent, and as a consequence they are sentenced to one 
year imprisonment each (cell a,a). 

2. X confesses while Y remains silent, and as a consequence is freed while Y is 
sentenced to ten years imprisonment (b,a). 

3. Y confesses while X remains silent, and as a consequence Y is be freed while X 
is sentenced to ten years imprisonment (cell a,b). 
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4. Both confess, and as a consequence they are imprisoned for five years each (cell 
b,b,). 

Figure 1: Prisoners dilemma as a matrix. 

If both participants X and Y could make a concordance and trust each other, the 
rational choice of action for both prisoners would be the altruistic alternative a, 
that is to remain silent, which would be best for this little group of two prisoners. 
On the other hand, if both participants X and Y are aware that they cannot trust 
each other, they wil l act egoistically b, that is confess to the crime and betray the 
other prisoner. 

Irrespective of the other prisoner's (Y) choice, it is more favourable for 
prisoner X to betray his accomplice. Firstly, suppose Y were to betray and confess: 
then X would be sentenced to 10 years imprisonment if he were to remain silent, 
which is considerably worse than the five years X would be sentenced to even if he 
were to confess. Secondly suppose Y were to remain silent: then X would be 
sentenced to one year imprisonment if he also remained silent, but this alternative is 
worse for X than an immediate release which would happen if X were to betray Y 
and confess to the crime. The same options are open to Y, which X is aware of 
(and vice versa). 

Therefore, the result is that both participants would choose the egoistic 
alternative b, where both betray and confess and where the prisoners as a group 
lose compared to if they both would have chosen the altruistic alternative a to 
remain silent. From an individual perspective, this is a rational strategy. However, 
from a collective point of view their behaviour is irrational. The above mentioned 
game can be described symbolically without any set values in the matrix, as in 
Figure 2 (Zagare 1984, p. 42). 

Figure 2: A 2x2-game as a matrix 

According to this means of expression the preference structure for both 
participants is T>R>P>S, which means that the strategy of betrayal and 
confession dominates the strategy of co-operation and silence (Zagare 1984, p 
52). 

Despite a number of restrictions, it is principally possible to interpret the 
herders' action and different options in the game model above. The problem can, 
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Criticism and possible alternatives 

The criticism against the use of game theoretical models as means to gain an 
understanding of environmental issues in general and specifically the issue of 
reindeer pastoralism can be divided into four categories. 

• The concept of 'sustainable development' which is the 'rational' goal that has 
been set by politicians with reference to the environmental issue. 

• The lack of knowledge about local conditions, for example, as far as social 
issues, culture and economy are concerned. 

• The analytical vagueness that sometimes characterises empirical studies where 
game theory is used to analyse problems about limited common-pool resources 
and individual strategies. 

• The political aspect of game theory, involving that important economic and 
political interests often are hidden. 

The core of a CPR-problem is that there are individually rational strategies that 
lead to something irrational for the collective. What then is the 'rational goal ' with 
reference to ecology and environment? A 'sustainable development' is an overall 
political goal that often has been pointed out in this context. Lyck (1994) renders 
Brundtland's definition as follows (p 8): '...a development which meets the needs 
of the present without compromising with the ability of future generations to meet 
their own needs.' 

This concept is complex, vague and controversial (see Blowers 1993), in the 
sense that it involves both economic and ecological aspects. How is it possible to 
empirically and objectively measure to what extent such a goal is reached? 
Furthermore, there is a strong contradiction between the needs of today and the 
needs of tomorrow as well as between ecology and economy (Redclift 1987). The 
need of future generations for natural resources must be ensured, but 
simultaneously the economic welfare must also be ensured, here as well as in 
developing countries. 

Furthermore, there is an important social dimension in minority relations that 
often is forgotten. In this context Paine (1992) claims that reindeer pastoralism 
should be seen as an integrated part of the mountain ecology and not primarily as 
an industry that uses the mountain ecology as a resource. Thus, when studying the 
mountain ecology, 'sustainable development' includes reindeer pastoralism. The 
general opinion of what sustainable development means for Sweden within the 
nation-state system could very well contradict the sami opinion of what sustainable 
development means for reindeer pastoralism and the mountain ecology. In other 
words, it depends on which the level 'sustainable development' and 'rational 
action' is defined. 
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If the level and aim is unclear it is difficult to determine what is rational and 
irrational respectively, as Lidskog and Elander (1992) have shown concerning the 
location of environmentally toxic waste and local protests. The perception of 
oneself and the situation is of great importance. How the sami perceive the 
strategies they choose and the context within which this choice takes place is thus 
also interesting to study and compare to different theories concerning social 
movements, especially those with a connection to environmental issues. 

Before going back to the problem of rationality and reindeer pastoralism, let us 
take a brief look at how Lidskog's and Elander's (1992) arguments concerning 
local protests towards disposal of nuclear waste. This kind of protest has, 
according to Lidskog and Elander (p. 256), often been perceived as irrational and 
unsound behaviour for the collective of people as a whole. This protest is generally 
called N I M B Y (Not-In-My-Back-Yard), when the local interests want to enjoy the 
fruits of nuclear power but do not want to pay the price for it, even though it is the 
best storage alternative from a 'scientific' point of view. However, Lidskog and 
Elander mean that this local protest can be interpreted in environment political 
terms. Lidskog and Elander write (our emphasis): 

The case of Kynnefjall, discussed in this paper, demonstrates motives for protest 
that go much deeper than merely provincial selfishness. The democratic dimension 
concerns what constitutes the public interest and who should have power over the 
local territory. But the struggle also has an environmental dimension. The group 
emphasises that the nuclear waste problem is not - and will not - be solved, 
inasmuch as there are no completely safe methods for the final storage of radioactive 
waste. Thus, we must stop the production of nuclear waste, and must abandon 
nuclear power itself. The local protest may help push development in the direction of 
forms of energy production that arc friendlier to the environment than nuclear 
power. Accusations of acting on pure NIMBY grounds may be dismissed by 
reference to the fact that the group support other opposition groups, to the fact that 
others support its struggle, and to the fact that the group has taken national 
initiatives to combat the threat to the municipal veto. 

Thus what is rational and irrational respectively is a matter of interpretation 
depending on what perspective is used when studying the interaction. The local 
protest in the case Lidskog and Elander describe is an example of a fight against 
nuclear power as such, where the nuclear power as an energy system is conceived 
of as dangerous for the society as a whole, as well as a fight for local independence 
as a democratic principle. Therefore it is not clear how the sami action concerning 
reindeer pastoralism should be interpreted in regards of what is rational and 
irrational respectively. What participants are relevant to study, what kind of 
preferences, what arena etc? 

A major issue concerning environmental issues in a global perspective is if 
people in certain cultures, for example Sami culture, are more environmentally 
aware than others and if their protests and fights can be seen as rational on a global 
level, if not in a national perspective (see Redclift 1987). 

The Sami for example, joined forces with the protesters in the fight for the 
Alta-river in the north of Norway (Burns & Midttun 1987). According to Beach 
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(1993), many Sami seem to perceive themselves as environmentalists through their 
culture and are anxious that this 'image' is not damaged by the use of modern 
technology such as for example snow-mobiles, helicopters, trucks, motorcycles etc. 
There is, according to Beach (pp. 98-106), a tendency that this 'image' is 
crumbling and that a conflict between Samis and the environmental movement is 
evolving (see O'Riordan, 1983) - something that might derive from conflicts and 
differences of opinion regarding technology within the environmental movement 
itself. However, Beach (p. 97) argues strongly that reindeer herding sami constitute 
a great obstacle against exploitation of the environment: 

In the local arena, the sami herders, armed with their resource rights, their minority 
status, their unquestionable local roots, their working-class profile, and their cco-
morality, pose one of the strongest bulwarks against environmental exploitation, 
even if their voting power is limited. 

It can thus be problematic to define overgrazing of the mountain vegetation as a 
'tragedy of the commons' and illustrate the suboptimality of this game symbolically 
by using game theory. It is not obvious that the deterioration is best described as a 
'prisoner's dilemma' played between reindeer herders. The increase in herd size 
with deterioration of land as a consequence can, for example, be seen as a 
'chicken-race' where the participants are headed for a collision and one has to steer 
aside in order to avoid a catastrophy. The dominating strategy on an individual 
level would then be T>R>S>P. In this case the game about the mountain ecology 
does not primarily take place between herders but between herders on one side and 
other industries and authorities on the other (see Figure 2 above). 

In other words there are several alternative ways to symbolically illustrate 
important mechanisms behind the problem with deterioration of vegetation in the 
mountains. For a suitable depiction of the mechanisms behind the problem in 
specific Sami villages to be possible, a vast knowledge of the field is required. 
Paine argues for example that those who describe the problem as a 'tragedy of the 
commons' do not understand enough about reindeer pastoralism and states that (p. 
8): 

...there are seasonal adjustments of the herd size, facilitated by shufflings of herding 
partners. Among the implications of such arrangements are the continual distribution 
and re-distribution of pastoral knowledge: and the holding of pastoral pasture (criss
crossed with conventions of usufruct) "in common" by the local pastoralist and not 
as a "commons" of a free and open access. 

In regards of field knowledge and the discussion about level, aim and 
environmental protest actions it is not often clear who is playing what with whom 
and what about. Paine's statement about reindeer pastoralism, as not being a 
common-pool resource but something that is used in common in an organised way, 
brings up the problem with analytical vagueness as far as the CPR-problem is 
concerned. Gardner, Ostrom and Walker (1990, pp. 336-337) have specified what 
conditions that must be fulfilled in order for the problem to be defined as a C P R -
dilemma. 

Firstly, there must be more than one participant who uses parts of the resource. 
Secondly, the resource in question must be signified by not becoming fully 
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accessible to others when one participant has confiscated one unit of the resource. 
Thirdly, the participants' strategies must under certain conditions be signified by 
suboptimal outcome from the participants' point of view. Finally, there must be 
possible alternative actions where one option gives a better outcome than another. 
The first two conditions are required for a CPR-situation to arise, but for a 
problem or a dilemma to arise conditions three and four must also be fulfilled 
according to Gardner, Ostrom and Walker (1992, p. 337). 

One problem with a lack of analytical knowledge concerning CPR-problems is 
that the wrong political actions are taken, actions that can both cause C P R -
problems and make them worse by confusing CPR-situations with CPR-problems. 
Gardner, Ostrom and Walker (1992, p. 338) write: 

When analysts presume that all CPR situations are CPR dilemmas and must have a 
solution imposed by external actors, they over-generalize. Non-problematic CPRs 
and resolved CPRs arc included as well as CPR dilemmas in the sweep of their 
policy recommendation. If these recommendations were accepted, some CPR 
situations would be 'reformed' when there is no logical room for 'reform'. Resolved 
CPR dilemmas may unravel when the externally imposed solution docs not take into 
account the prior solution evolved by the appropriators themselves. In either case, 
costly policies arc pursued that will not accomplish their objective. 

This is what Paine (1992) thinks happened to the reindeer pastoralism in Norway. 
It was not until the Norwegian Government started to give financial contributions 
for slaughtering - the aim was among other things to accomplish a reduction of the 
herds - that the herd sizes began to accelerate (pp. 4-5). The governmental actions, 
according to Paine, also contributed to an undermining of the reindeer herders' 
natural and practical knowledge for the limits of nature and sense of responsibility. 
He reaches the following conclusions, among others (p. 14): 

...through unintended and unexpected 'runaway' implications of state policies: with 
the state in patron role, the pastoralist client 'plays' the system, and otherwise, as 
client, is released from much pastoral responsibility. ...through convergence of this 
runaway programme with runaway modernisation (mechanisation in particular); the 
entailed erosion of husbandry knowledge is inimicable to pastoral ecology. 

The question is how to handle all these problems caused by the use of game theory 
to understand the problem with reindeer pastoralism and overgrazing? The 
application of specific game models on a concrete social process might be a 
mistake, but does not rule out game theory in general. Hence, our suggestion is, 
firstly, to conceive of game theoretical models from a conventionalist perspective. 
A specific game model is just one way of mapping social mechanisms at work, 
involving that certain aspects of reality focused while others are neglected. 
Secondly, we suggest that game models should formulated together with some of 
the most important participants within a specific sami village within the scope of an 
action research strategy (see McNi f f 1988 and Greenwood, Whyte & Harkavy 
1993). 

Game theory and participatory action research 

11 



What is participatory action research? In the past decade there has been an increase 
in the amount of literature on participatory action research, as on other research, 
and thereby there has also been an increase in the number of definitions. Yet 
certain characteristics are often highlighted: (1) the active participation in the 
studied processes, (2) the open-mindedness for new experiences and for the 
participator's own knowledge of these processes, and (3) the effort to formulate 
and solve concrete social or societal problems that are being studied in 
collaboration with the participants (McNiff 1988). 

Greenwood, Whyte and Harkavy (1993) point out six central characteristics in 
an article on participatory action research as a process and its aim. If these are 
borne in mind in game theoretical research concerning reindeer pastoralism and 
ecological deterioration, the above criticised weaknesses of game theory could be 
handled. Game theory was criticised for its lack of knowledge of local conditions, 
something that is aggravated by being analytically unfocused and the use of models 
that are too simplified. What Greenwood, Whyte and Harkavy suggest (pp. 178-
179) is an eclectic open-mindedness towards the concrete complexity that signifies 
the specific context and the specific situation that is being studied. This requires 
that the participators' practical local knowledge is included in the research, that is 
when concepts and models are generated, which in turn demands co-operation 
between researcher and participators (p. 178). 

The research process is seen as an 'emergent process', according to 
Greenwood, Whyte and Harkavy (1993, pp. 179-180), which means that it is a 
process where dimensions and understanding deepen during the research. - a 
process that principally never can be finished. The methodology, in addition, tends 
to approach the design of the case study. This means that knowledge is generated 
through comparisons involving that concrete and specific cases are related to each 
other and to common concepts and models (p. 179). 

Finally it is, according to Greenwood, Whyte and Harkavy (1993, p. 180), 
important to connect the generated scientific knowledge to 'social action', that is 
so that the participators being studied can use the knowledge themselves to solve 
social and societal problems. Here, a further dimension of the co-operation 
between researcher and participants being studied can be seen, which contributes 
to an empirical definition of aims such as, for example, 'sustainable development'. 
Furthermore, any hidden political or ideological aspects of game theoretical models 
can be made explicit for both researchers and participants. 

Then what are the possibilities to combine game theory with action research in 
the way suggested above when studying ecological deterioration and dilemmas in 
reindeer pastoralism? According to the Delegation for Reindeer pastoralism 
(Rennaringsdelegationen), the problem with deterioration of land and big herds is 
supposedly extra noticeable in certain sami villages in the southern parts of the 
pastoralised area. 

This has, among other things, resulted in a suggestion from the delegation that 
a sami village should be placed under a trustee. However, the sami village asked 
Lansstyrelsen for support in how to handle their problems. The need for support in 
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this particular kind of concrete problem solving opens up possibilities for action 
research. Furthermore, the support asked for also includes having a number of 
central issues that are of great importance for the CPR-problem investigated 
(Samefolket No 12, 1994, p. 26). 

Firstly, the focus is on questions concerning qualities of land, reproduction 
capacity and reindeer grazing: What land can be used rationally? What 
dysfunctions are there? What are the accessibility and availability for grazing 
throughout the year and winter grazing land? What is the suitable limit for the 
maximum number of reindeer? etc. Secondly, great interest is shown in questions 
regarding the participators involved, for instance, a restructuration concerning 
acquisition of land, reindeer slaughter houses, the number of reindeer pastoralising 
businesses in the sami village, actions that need to be taken in favour of those who 
cannot be occupied within the future reindeer pastoralism; the development of 
various combined industries that can contribute to the possibility that problems can 
be handled as well as the question about suitable ways of finance and sources of 
means. 

These questions show an awareness of the fact that one is to some extent 
facing a CPR-problem, but they also express an effort to develop strategies to 
handle the problems. This means that researchers together with representatives of 
the reindeer pastoralism can try to identify what kind of games are played and who 
the various participators are. It can involve several kinds of games simultaneously 
on various levels that more or less dominate in different situations. When game and 
participants have been identified, the next step is to figure out what alternative 
solutions the reindeer herders present in short and long term. 

Participatory action research is, as all other traditions, associated with problems 
and has been criticised for its lack of scientific control (see for example McNi f f 
1988, pp. 17-19), and control is based on comparison. If the effects of the game 
theoretical intervention above is conceived of as results of a specific mechanism, 
then the process of change that takes place can be compared to some kind of 
idealised model developed, for example, within the framework of applied system 
analysis (Gustafsson, Lanshammar & Sandblad 1982) - this has recently been done 
by means of a dynamic model applied to reindeer pastoralism in Norway by 
Moxnes and others (1993). 

Another possibility - which does not exclude the first - can be the comparison 
of two (or more sami villages). One sami village could be chosen where no 
intervention has taken place, but that in all other aspects as far as possible is similar 
to the sami village where an intervention tales place in terms of a participatory 
actions research project. In social psychology this design is called 'field 
experiment' (Berkowitz 1986, pp. 37-38, see Murray & Kippax 1977 for an 
illustration). 

In conclusion, we believe that the problems mentioned above regarding the use 
of game theory could be handled successfully with the design described above. 
Then the concept 'sustainable development' could be defined in a way such that 
the specific knowledge of reindeer herders, about the mountain ecology and about 
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the conditions of their culture, is taken into consideration. This knowledge also 
comes in handy when different game models are to be applied in an analytically 
acceptable way. Even the political one-tracked use of game theory can be balanced 
by the sami being present and assessing the applicability of different models. 
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