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Abstract 
For various and obvious reasons, it is important to understand what it is that makes 

common pool resource management systems function or fail. It is possible to target this 
question from two different directions. Either from the inside of the common pool 

resource management systems, looking at its different characteristics and deciding which 
are the most important ones, or from the outside, looking at which attributes of the 

environment are more harmful and analyse how and why this is so. 
In this paper I use the second way to tackle the problem and to develop a way of finding 
the weakest link of a common pool resource system. I do this by mapping the findings of 
an empirical study of cooperation in irrigation systems in Nepal onto the Institutional 

Analysis and Development framework used and developed at the Workshop in Political 
Theory and Policy Analysis. This way, I can get an understanding for not only which, but 

also why certain factors are more likely to have a negative effect on the functioning of 
these irrigation systems. Analysing the results of the exercise will hopefully provide a 
picture of what are the most vulnerable parts of the intricate fabric of a common pool 

resource management system. 
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1. Introduction 
In this paper I will thus use the results of the empirical analysis of time-series data from 
ten irrigation systems in Nepal to try to develop a method for finding the weakest links of 
cooperation in these systems. The ultimate purpose of the process is to provide a better 
understanding for why some management systems malfunction or even fail, and to 
develop a method for foreseeing, avoiding and overcoming such situations. While being a 
methodological exercise, the paper will also result in a better picture of what are the 
actual causes for rule-breaking and conflicts in these specific systems. 
So far, statistical analysis of data from these systems show that there is more rule-
breaking and conflicts when the average income level is lower, when the income 
inequality is higher, when a smaller proportion of the users belong to the ethnic majority, 
when there is a Water Users' Association, and when there is not an individual leader. The 
case studies point to external infrastructure support, immigration of people from a 
different ethnic group and politicisation as causing, and leaders as preventing, rule-
breaking and conflicts. 
However, it is not changes in these variables per se that cause the changes in the 
behaviour of the users of the irrigation systems. Simply having a person with the label 
“leader” should not make any difference. But, if having a leader increases the extent to 
which rules are enforced, this may be cause for a change in behaviour. Similarly a change 
in the average income level may result in a change in the marginal valuation of the output 
from the common pool resource. A change in the ethnic composition of the group of 
users may create a pressure to change some of the rules because of a difference in 
traditions, and may also increase the uncertainty about how the other users are going to 
act. 
Thus, to get closer to the true reasons for rule-breakings and conflicts, it is necessary to 
study the linkages between these different variables and the users’ behaviour. So far, I 
have used statistical and case study analysis to identify “What-things”. The case study 
analysis has also to some extent identified “Why-things”. Now, I want to go ahead and 
identify “How-things”.  
The IAD framework1 provides a way of classifying the different ways that different 
factors can affect the management of common-pool resources. The main focus of the IAD 
framework is on “action situations” at different levels of analysis (e.g. operational level 
and collective choice level). However, for the purpose of the present analysis, I will 
modify the IAD framework slightly by adding an Intra-Individual level and by 
distinguishing between physical and institutional external variables. 
 

2. Method 
Ideally, I should go through the whole data set, categorise all information according to 
how it has affected the various components of the modified IAD framework, and then 
make a new statistical analysis to see which categories of changes that are most strongly 
correlated with rule-breaking and conflicts. However, this would result in huge 
computational difficulties, not least in the form of multicollinearity. Instead, I will depart 

                                                 
1 See for example Ostrom 2003. 
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from the results of the previous analysis of the data. That analysis consists of two main 
parts, a statistical and a case study analysis. Hence, the analysis in the present paper will 
have two different perspectives. The first departing from the factors identified in the 
statistical analysis as being correlated with rule breaking and conflicts, and the second 
departing from the respondents descriptions of and explanations for the rule breaking and 
conflicts that have occurred in the irrigation systems.  
I will use the IAD framework to categorise the ways these various factors are linked to 
changes in behaviour. To the levels suggested by the framework, I will add an “Intra-
Individual” level, to be able to more clearly map changes at the individual level. 
Individual users enter the IAD framework as participants who chose positions and actions 
and as evaluators of the possible physical outcomes that these actions can result in. As 
my analysis deals with a dynamic rather than static situation, I can not assume that the 
participants’ evaluation of a certain outcome is fixed. Therefore I need to have a fairly 
detailed way of describing how the various factors enter the decision-making process of 
an individual.  I will also distinguish between physical and institutional external 
variables.  
In an Action Situation, as described by the IAD framework, there are Participants, who 
are in different Positions to which Actions are assigned (by rules that are the outcome of 
the Action Situation at a deeper level). There are Possible Outcomes, which are linked to 
the Actions, and to the Exogenous Variables via the Participants’ Information about them 
and Control over them. The Possible Outcomes can be described in terms of the 
combination of actions that resulted in them, the material payoffs (costs and benefits) 
they give and the Participants’ valuation (utility) of them. Finally, costs and benefits can 
also be assigned directly to Actions. The relationships between action situations at 
different levels of analysis can be described by the way they feed back into each other. 
At the Intra-Individual Level, I will focus on aspects relating to the individual’s Material 
and Immaterial Valuation of Actions and Outcomes, and the individual’s Expectations 
about the actions of the other participants. 
 
Below is a list of the components of the modified IAD framework and some examples of 
what may be captured by them: 
 

Action Situation 
- Participants: Who they are, How many they are – May change as result of 

immigration, canal extension, population growth. 
- Positions: Head/Tail-enders, Leader, Water Users' Association Executive 

Committee members, Water guard – Could change as result of decision at a 
deeper level, canal extension, requirements by external institutions. 

- Actions: Follow or Not follow rules for water distribution and labour 
contribution to maintenance, comply or not comply with rules for punishments 
if not following rules – Changes as result of decision at a deeper level and/or 
as result of intervention by external authority. 

- Costs and benefits of Actions: “Being water guard takes x days labour and 
gives x muri of rice, supplying labour in accordance with rule takes x days of 
my labour which is worth x Rupees, not doing so costs the equivalent of x 
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days of daylabor’s wage rate if I am punished for it” – Changes with outside 
options, rules, labour markets. 

- Action-Outcome Linkages: “If I contribute labour in accordance with rules, 
then irrigation system will be well maintained and I will get this much water 
to my fields” – Changes because of changes in the actions of other participants 
(immigration), changes in physical external variables (rainfall), infrastructure 
development, 

-  Possible Outcomes:  
- Action-combinations: Everybody/nobody/some follow the rules – Changes 

if available actions changes. 
- Physical outcome of action-combinations: “If everybody cooperates I will 

get this much water  – Changes if physical environment changes 
(deforestation, upstream tapping of water, damage to canal, improvement 
of canal). 

- Valuation of physical outcome of action-combinations: Analysed at the 
Intra-Individual level. 

- Costs and Benefits of Outcomes: If the canal is properly cleaned, I will get this 
much water from it, but I will have had to help clean it, and to use the water I 
need to be there I time for my turn – Changes if outside option changes, 
labour market, deforestation, amount of water in river. 

 

Intra-Individual level 
 

At the Intra-Individual level, the relevant aspects are those related to the individual’s 
Valuation 
- Material Valuation of Actions: Monetary value, harvest size, not only 

connected to outcome of this action situation, “If I do not help my neighbours 
clean the canal, they will probably not help me harvest my maize, then I’ll 
have to hire daily-wage labour at the cost of x Rupees. Decided by culture, 
kinship ties, reputation, patterns of dependence, wage level, labour markets – 
Changes by change in/of neighbourhood, culture, labour markets 

- Immaterial Valuation of Actions: “If I do not help my neighbours clean the 
canal, I will probably not be invited to the harvesting party/my wife may not 
be allowed to pick firewood on their land/I’ll have difficulties finding a good 
match for my daughter.” Decided by culture, kinship ties, reputation, patterns 
of dependence, etc. – Changes by change in/of neighbourhood, culture, level 
of dependence on others. 
- Material Valuation of outcomes: “If everybody cooperates I will get this 

much water, which should give me this much rice, which I really need for 
getting through the lean season/which I could just as well do without as I 
have so high incomes from other sources/which won’t matter because I 
will starve to death anyway.” Decided by size of share of water, quality of 
soil, size of fields, access to seeds and fertilisers, price on and access to 
markets. - Changes when other factors change the way a certain outcome 
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is valued (outside opportunities, landholding size, income level, family 
size, markets). 

- Immaterial Valuation of Outcomes: “With this much water in the canal, I can 
get this much to my fields, then I can grow rice instead of maize, which I like 
better because it tastes better/is more nutrient/is the traditional crop/gives me 
the opportunity to make rice wine which I need for religious purposes.” - 
Changes with changes in culture, traditions, tastes. 

Expectations 
- Expectations about others’ actions: Decided by an individual’s 

knowledge/information about fellow users, experience from cooperating. 
Separate from the “general” certainty that can be enhanced by e.g. a good 
leader. 

 

External Variables 
We then have variables that are External to the Action Situations, but that can affect 
either the outcome of Action Situations at different levels or different aspects of the Intra-
Individual level. 

- Physical External variables (Water in River, Deforestation, Upstream 
systems, Floods, Landslides. 

- Institutional External variables (Government and Non-Government 
Organizations, Political parties. 

 
 

3. The Data 
The data was collected by a team at the Water Management Study Program (WMSP) at 
the Institute of Agriculture and Animal Science, Tribhuvan University in Rampur, Nepal. 
The data collection was initiated in May 1998, but the main part of the work was carried 
out in 2000 and 2001. Thanks to the design of the questionnaire, the data contains a large 
amount of background information and a very detailed description of the intricate 
connections between different variables. 
Irrigation systems were selected on the criteria that they be farmer managed, located in 
similar environments, have a fairly long history and preferably, some written records. 
These selection criteria will have affected the sample by only including systems that are 
functioning at present and have also been functioning for some time. Systems that have 
failed are thus not included in the sample. 
The data was collected in three neighbouring districts, Chitwan, Makwanpur and 
Nawalparasi, of the Terai region of Nepal. This area was formerly under jungle forest, 
and most of it was not inhabited until malaria was eradicated in the 1950's. In a few 
places, however, Tharus, the original inhabitants of the area, had developed settlements 
and irrigation canals long before that date. With the eradication of malaria, the 
construction of the East-West Highway and the government's resettlement and land titling 
program in the 1950's and 60's, people from the hilly areas started to move in, which 
caused a period of rapid population growth. After the main inflow of migrants, the 
increase in the number of households has mainly been due to family separation, when 
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ancestral land has been distributed among the sons of each generation. There has also 
been a series of government and/or non-government organisation supported programs for 
improving the infrastructure of the irrigation systems. 
The information was collected in discussions with key persons in the irrigation systems. 
The respondents were first asked to develop a time line over the main events in the 
history of the irrigation system. These events were then used as reference points when 
asking for historical information. This way of collecting historical data makes the 
information less reliable than if there had been written records on all the information 
needed. There will be a bias for historical records, since some households and other data 
will have been forgotten.2 
In studies of irrigation systems, indicators of physical performance, such as the amount of 
water or the maintenance needed, are often used as the dependent variable. However, 
performance depends on a combination of factors such as geography, government and 
private investments, and cooperation. Thus, although physical performance indicates how 
well the irrigation system functions, it is an imperfect measurement of how well the users 
cooperate. Since the purpose of the empirical study was on cooperation among the users, 
rather than the performance of the irrigation systems, I chose to use cooperation as the 
dependent variable. Cooperation was defined as the absence of conflicts and rule 
breakings among users and the cooperation index is based on trend lines for rule breaking 
and conflicts, drawn by the respondents. When interpreting the cooperation index, and 
thus also the extent of rule-breaking and conflicts, it should be kept in mind that it is a 
subjective index, thus two systems with the same extent of rule breaking may have 
assigned it different values, depending on whether it is high or low as compared to their 
usual or previous amount of rule breaking. 
Figure 2 shows the development of cooperation, in the ten irrigation systems over time. 
There is a near-perfect correlation between rule-breaking and conflicts. Thus, by turning 
the picture upside-down, you get the development of rule-breaking and conflicts over 
time. 

                                                 
2 For more information about the data, please see Ternström 2002. 
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Figure 2: The Development of Cooperation over Time. Note that for illustrative purposes, 
the observations have been connected with "smoothed lines"; this makes it look like the 
Cooperation Index is sometimes above 1 or below 0. 

 

In the statistical analysis of the data, panel data methods were used (one-way fixed effects 
error component model) and the regressions were run in Limdep 7.0. The table below 
summarises the results.3 
 

                                                 
3 The number of observations is smaller for regressions including the variable person-leader, since there are 
no data for this variable for one of the systems (Pithuwa).3 Three other observations had extreme values for 
average food sufficiency and were also excluded from the sample. 
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Table 1: Regression Results. 
 
The variable with the highest overall level of significance is the person-leader. The 
coefficient for person-leader implies that, ceteris paribus, the presence of a person-leader 
increases the cooperation index by 30 percentage points. The presence of a WUA, on the 
other hand, decreases the cooperation index by about 0.18. The strength of the majority 
group also has a very strong effect, if the share of users belonging to the majority group 
decreases by 10 percentage points, the cooperation index decreases by 5 percentage 
points. A six month increase in average food sufficiency is connected with an increase in 
the cooperation index of about 0.25, whereas an increase in the gini coefficient of 0.1 is 
correlated with a decrease in the cooperation index of 0.03. The coefficient for the 
democratisation dummy shows that the cooperation index was about 0.2 lower during the 
years of the democracy movement. 
The case studies, too, emphasise the role of the leader in avoiding rule-breaking and 
conflicts, but also suggest that externally supported (or offered) infrastructure 
improvement and the immigration of hill people are sources of conflicts. 
 

4. Categorisation of Causes 
In this section, I will categorise first the variables correlated to rule-breaking and 
conflicts in the statistical analysis, and then the descriptions and explanation of rule-
breaking and conflicts given by users. While doing this, I will give each variable and each 
conflict an identification number (1, 2, etc.), and each of the components of the IAD 
framework that they map onto will be numbered as 1.1, 1.2.1, etc. These identification 
numbers are then mapped onto Table 2 (last page of the paper). Where nothing else is 
specified, I refer to the action situation at the operational level. Note that for the case 
studies, I have included not only what has caused increases, but also what has caused 
decreases, in the level of rule-breaking and conflicts. Some systems have had very steady 
levels of rule-breaking and conflicts and have therefore not been included in the analysis. 

 

Dependent Variable : Cooperation Index

Independent Variables :
               Related to:     Coordination Incentives Both

Equation 1 Equation 2 Equation 3 Equation 4 Equation 5
(n=57) (n=57) (n=63) (n=57) (n=57)

Person-Leader 0.306*** 0.324*** 0.289*** 0.245***
WUA  -0.176**  -0.189**
Majority Strength 0.517* 0.498**
Ethnic Fragmentation -0.305
Average Food Sufficiency 0.576*** 0.423** 0.567***
Land Gini -0.342* -0.338**
Democracy Dummy -0.178** -0.176** -0.180** -0.183** -0.201***

Adjusted R2 0.4847 0.4662 0.4883 0.6435 0.6432
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4.1. Categorisation of Results of Statistical Analysis  

Leadership (1) 
Having a person taking the role of leader is strongly and negatively correlated with rule-
breaking and conflicts. Economic theory suggests that the role of leadership is important 
for the users’ ability to coordinate on a specific equilibrium (i.e. agree on which game to 
play). Kreps (1990) introduced the topic and more recently, Meyer (2000), for example, 
discusses the possible role a leader has in increasing an agent's perceived likelihood that 
other agents will chose to cooperate (follow the rules), and thereby increasing the 
likelihood that there will actually be cooperation. In terms of the IAD framework this 
corresponds to strengthening the action-outcome link (1.1). 
This is also supported by the narrative information, by comments such as "no one dares to 
break the rules as they are so strictly enforced" (Baireni) – this points to a strong link 
between action and outcome. There is no doubt about what will happen if someone does 
not follow the rules. This furthermore gives an increased certainty about the costs of 
taking certain actions (I definitely will be punished if I do not follow the rule) (1.2). 

Majority Strength (2) 
Majority strength measures the proportion of users that belong to the largest ethnic group. 
The measure is thus different from for example Alesina and La Ferrara’s (2002) measure 
of ethnic homogeneity, which they find to be related to trust in a community. This ethnic 
homogeneity index was not found to be significant in my statistical analysis. My 
interpretation is that it is dominance, rather than homogeneity, that matters here. As the 
majority becomes weaker, it is more difficult for them to impose their preferred rules 
upon the other participants. This should again have an effect on the action-outcome 
linkage of the IAD framework (2.1). 

Democratisation Process (3) 
The dummy for the period of the democratisation process in the country is highly 
significant. One could argue that democratisation is a change at the deepest level 
(constitutional choice) of the irrigation system, but that does not seem likely given the 
fragmental nature of Nepali society. Rather, democratisation was an external process with 
effects at the intra-individual level by changing the immaterial cost and/or benefit of 
some actions (3.1) and in institutional external factors (3.2). 
The extent of rule-breaking and conflicts increased during the democratisation process, 
according to the users because of increased politicisation among the users. One way of 
interpreting this is as an increased fractionalisation of the users. Where they were 
previously divided along the lines of ethnicity and wealth, they now became divided 
along the lines or political parties. This would then have the same effect as an ethnically 
based decrease in the strength of the majority group. Even if the ethnic majority is still 
strong, it may now be divided into fractions supporting different political parties. As 
above, this would affect the action-outcome linkages (3.3). 
However, one could also argue that there is a good chance that people from the same 
ethnic or income groups would belong to the same political parties. The narrative 
information suggests that one effect of the increased politicisation was that water users 
associations became an arena for political discussions, rather than only discussions about 
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the running of the irrigation systems. This can be mapped onto the IAD framework as 
making the collective-choice arena less effective, by making the linkage between actions 
and outcomes weaker (3.4), and possibly also decreasing the cost of not following the 
rules at the operational (3.5) as those who should be collecting fines are now preoccupied 
with political matters or do not want to lose votes by alienating the rule-breaking 
participants. 

Average Food Sufficiency (4) 
The users’ average food sufficiency tells us how much of the household’s consumption 
need their harvest covers, expressed in years. That is, a food sufficiency of 0.25 means 
that the harvest, on average in that system and year, is only enough for three months’ 
consumption. If we do assume non-linear utility,4 how much food an individual has 
affects his/her marginal valuation of food. The results of the statistical analysis clearly 
show that a lower average food sufficiency is correlated with more rule-breaking and 
conflicts. In terms of the IAD framework, this is because the level of food sufficiency 
affects the material valuation of the harvest size at the intra-individual level (4.1). 
However, even though the own harvest is the preferred source of consumption, an 
average food sufficiency below one does not mean that the participants will starve to 
death, but rather that they have to complement their consumption with income from other 
sources. Thus, a low average food sufficiency is also a sign that the participants get a 
larger share of their income from outside sources, thus are more dependent on outside 
income sources (4.2).5 

Income Distribution (5) 
With the same motivation as above, income (or consumption) inequality will be mirrored 
in an inequality in the willingness to cooperate, if we assume non-linear utility.6 Thus, 
there will be a larger difference at the intra-individual level in terms of the immaterial 
valuation of harvests. Assuming that the participants’ respective consumption (or income) 
levels are visible to the other participants, this should affect the participants’ expectations 
about each others actions (5.1) and thus their expectations about the action-outcome 
linkage (5.2). 

Water Users’ Association (6) 
The existence of a water users’ association is correlated with a higher level of rule-
breaking and conflicts. This is a result that still intrigues me, and I will not try to map it 
onto the IAD framework yet. If water users’ associations are created in response to rule-
breaking and conflicts, this result makes sense, but I have not yet checked if that is the 
way it works.  
 

                                                 
4 See Ternstrom 2000 for an explanation of why this can be so. 
5 It seems these two aspects should pull in different directions… I think the answer lies in the own harvest 
being the preferred source of food. 
6 See Ternstrom 2002 for an explanation. 
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4.2. Categorisation of Conflicts as Described by Respondents 

Baireni (7) 
In Baireni Kulo, which is a very old irrigation system (at least 100 years), there was an 
increased frequency of rule-breaking and conflicts between 2027 and 2038 B.S.7 The 
reasons given by the respondents was that there was an immigration of people from the 
Hilly districts, a power shift from Tharus (original inhabitants) to Migrants, and a 
decreased power of the Zamindar (their traditional leader). The conflict increased further 
during 2038-2040, when the Hill migrants, whose land was located in the head end of the 
canal, refused to contribute labour to the desilting of the canal. The stated reason was that 
they thought labour input should be based on land-holding size, rather than having “all 
able men of all households” participate, as was the traditional rule. In response, the 
Tharus decided that the migrants could not use water from the canal. While trying to 
enforce this decision, the Tharus were beaten by the Hill people. In 2046, the level of 
conflicts peaked. By this time, the farmers had also become politically aligned and this 
dominated the decision-making process. 2046 is also the year that the Zamindari rule 
finally ended. 
Analysing this development, we have a number of different components. First, there was 
the immigration of hill people (7.1). This implies a change in which the participants are 
(7.1.1) and an increased uncertainty about how the other participants would act, affecting 
the individuals’ expectations about the action-outcome linkage (7.1.2). These new 
participants did not act as the old users had - they actually did break some rules, thus 
changing the action-outcome linkage (7.1.3). The increased number of hill migrants 
shifted the power balance, making the existing leadership weaker. This would also have a 
negative effect on the expected action-outcome linkage (7.1.4) as well as changing the 
cost of breaking the rule (7.1.5) as the weaker leadership could no longer enforce the 
punishment for rule-breaking. 
The fact that the land of the hill migrants was located in the head end of the system made 
it possible for them to act the way they did, since they had little to lose from not 
supplying their share of labour. Thus although there was no change in the positions 
available to the users, there was a change in which participants occupied them (7.2.3). 
Furthermore, as those who were the head-enders before did not misuse their position, this 
must also imply that the new participants had a different immaterial valuation of the 
actions or their costs and benefits (7.2.4). 
The cessation of the Zamindari leadership was not only caused by the hill migrants, but 
also by the fact that the Zamindari system had been abolished (by the state) some years 
before. There was thus also the effect of a change in the external institutional 
environment, which now eventually caught up with this irrigation system (7.3.1). The 
cessation of the Zamindari leadership also implies a change in the positions available at 
the collective-choice levels, since it was a question of a role and not only a person that 
disappeared (7.3.2). 
The increased politicisation is a fourth ingredient to this conflict. In this case, the effect 
was on the decision-making process and thus the action situation at the collective choice 
level. That political alignment dominated the decision-making process can probably be 

                                                 
7 Years in the Nepali calendar, Bikram Shah, get the year in A.D. by subtracting 57. 
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interpreted as a change in the positions available to the participants (new positions in 
terms of representatives for political parties) (7.4.1), and as a change in the action-
outcome linkage when politics rather than rules or rule-enforcement was discussed 
(7.4.2). It is also likely that the politicisation made rule enforcement less stringent, and 
thus affected the cost of breaking rules, at the operational level (7.4.3). 

Baise (8) 
In Baise, rule-breaking and conflicts were at a fairly high level from the initiation of the 
system until 2050. What happened then was that a new Chairman of the water users' 
association was appointed, and the water users' association became more efficient. The 
new chairman was retired from the Indian army, and became the key person in bringing 
reforms into the system. Under this new leadership (change in participant-position 
linkage at the collective choice level, 8.1.1), the water users' association became more 
efficient. It developed elaborate rules, a change of output at the collective choice level 
(8.1.2) resulting in and a change of available actions at the operational level (8.1.3). The 
monitoring was improved and enforcement was strict, which increased the expected cost 
of breaking rules (8.1.4). Communication about rules and water distribution was 
improved, which decreased the uncertainty about the action-outcome linkage (8.1.5)). 
The actual change in behaviour resulting from increased rule-following was a change in 
the actual action-outcome linkage (8.1.6). 
There was also a gradual improvement of the reliability of the irrigation systems during 
the 2040’s. This implies an increased certainty about action-outcome linkages (8.2.1) as 
well as the possible physical outcomes (8.2.2). 

Chipleti (9) 
In Chipleti Kulo, rule-breaking has been at a fairly low level, much, it seems, thanks to 
the vice-chairman who is in charge of maintenance and repairs, and is “good at making 
people work”. Similarly, there have not been many conflicts, which were attributed to the 
chairman, secretary and branch commanders. The exception was in 2047, when the 
system was offered 1,300,000 Rupees for infrastructure improvement by the Farm 
Irrigation Project. The users could not agree on whether to widen the existing structures 
or make new structures in a new area, and if a new area should be included in the earlier 
command area or not. This caused extreme disputes and fighting among the users. The 
case was filed in the chief district officer’s office, and was immediately solved by his 
mediation. However, the Farm Irrigation Project pulled back their offer so in the end 
there was no investment at all. 
This was thus a conflict about a potential change, rather than because of an actual change, 
in the system. The crucial component seems to have been whether to include new 
participants (new command area) (9.1), and how to make an improvement of the physical 
structures of the canal (9.2). (Not mapped – How to code?) 

Mahadevtar (10) 
Both rule-breaking and conflicts increased after 2046 for reasons connected to the 
democratisation of Nepal, but in different ways. The peak in conflicts came when users 
with unregistered land started claiming their right to irrigation after the restoration of 
democracy. In 2047 there was a new water users' association that granted them this right. 
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This involves several levels of the IAD framework. The democratisation process 
presumably took place at the deepest level of constitutional choice, but it is doubtful 
whether you could say that it is these users’ constitutional choice. I would rather classify 
it as a change in an institutional external factor, which affected the possible actions 
(10.1.1) and outcomes at the deeper levels of analysis within the framework of this 
irrigation system (10.1.2). In the same way, I think the democratisation process was a 
change in an institutional external factor that had an effect on the intra-individual level by 
changing the (potential) participants’ view of what was available to them/actions 
available/action-outcome link/cost of action  (10.1.2 not mapped – how to code?). 
However, it is obvious that the conflict was solved by a decision at the collective-choice 
(10.1.3) level which allowed new participants at the operational level (10.1.4). 
Rule-breakings also increased after the democratisation in 2046, when small-holder 
households started to disagree to contribute labour on a household basis, presumably 
because of a changed material benefit of following this rule as landholding size decreased 
(10.2.1). This was probably combined with a changed immaterial cost of protesting 
against the rule after democratisation (10.2.2), and a decrease in the material cost of 
breaking the rule as the water users' association’s collection of Kadrahi (fine for not 
contributing labour as required) had been less efficient after 2039 (10.2.3). Households 
with land in wet areas where access to irrigation was not critical, as well as sharecropping 
households who could escape kadrahi by moving after one or two years, were also less 
prone to contribute the required labour. (Not mapped.) 

Shivpur Martal Kulo (11) 
Both rule-breaking and conflicts started increasing in Shivpur after the democratisation of 
the country (in 2046). The reason was a “difference in opinion created among the users 
due to political party alignment of the users”. Furthermore, rule-breaking and conflicts 
peaked in 2049-53, which was also the period of organisational change and rehabilitation 
and improvement works implemented by the ERIP: “Since ERIP was a government 
initiated irrigation rehabilitation and development project, a feeling got induced among 
the users that it would be the government that would be responsible for everything in the 
system”. Thus, the users did not feel they had to contribute labour or pay the fine for not 
doing so.  
Politics still dominate the decision-making process. The functionaries are no longer 
willing to continue in their positions, but, since it has not been possible to hold a general 
assembly since 2055, they can not be replaced.  
So, what happened here is that the participants changed their preferences (?) after 
democratisation, implying a change in their immaterial valuation of the costs and/or 
benefits of some actions (11.1.1). The decision-making process was dominated by 
politics, that is the collective-choice level actions (11.1.2) and action-outcome linkages 
were changed (11.1.3). 
The intervention by ERIP was a change in the institutional environment (11.2.1) which 
demanded an organisational change at the collective-choice level in terms of available 
positions (11.2.2) and possible outcomes (11.2.3). It also made the users feel they did not 
have the responsibility for managing the system, that is a perceived cut-off of the action-
outcome linkage between labour and water delivery at the operational level (11.2.4), and 
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between coming to the general assembly and making decisions that would be 
implemented at the collective-choice level (11.2.5). 

Tarauli Kulo (12) 
Tarauli Kulo consists of two villages, Salauli which is upstream, and Tarauli. Initially, the 
system only covered Tarauli, but as a solution to the conflicts over water use between the 
two villages, the CDO representative called in to mediate the conflict in 2033 merged the 
two into one. Salauli was given the right to 40 percent of the water and Tarauli the 
remaining 60 percent. However, this resulted in conflicts regarding labour contribution to 
repair and maintenance. Salauli consisted mainly of Hill migrants and Tarauli users were 
Tharus. Salauli users wanted the contribution to be in cash on a landholding basis, Tarauli 
preferred labour on a household basis. As a result, farmers started using the water without 
contributing anything. In 2045, they decided to collect cash and hire a contractor to do the 
maintenance work. Here, we have a case of new participants (12.1.1) with a different 
background. This caused a disruption of the expectation of the other users’ actions at the 
intra-individual level (12.1.2) and a change in the actual action-outcome linkage at the 
operation level as the users started breaking the rules (12.1.3). The solution was a change 
in the actions available at the operational level (12.2.1). 
In 2053 there was a new dispute, in connection with the registration of a formal WUA. 
The Salauli users wanted the president and secretary to be from their village, which the 
Tarauli users opposed on the grounds of them having used the canal for a longer time 
period and having a larger command area. The district office of irrigation solved the 
dispute by giving Tarauli the two positions and Salauli a new branch canal. In this case, 
there was a change of available positions at the collective-choice level (12.3.1), caused by 
the demands from an institutional external agency (12.3.2). This gave the opportunity to 
challenge the present leadership, which was in the hands of Tarauli, i.e. a change in the 
actions available at the collective choice level (12.3.3). 
 

5. Discussion 
Table 2 (last page of the paper) gives an overview of the results.  The id numbers 
referring to the statistical analysis have been printed in bold font, symbolising their 
heavier weight since they build on the whole data set. The “counts” show how many 
times a level or component of analysis is involved. Several of the variables have been 
divided into two parts, one “actual” and one “certainty”-part. This is to reflect that for 
example the fine for not following a rule consists of two parts, the size of the fine and the 
certainty with which you will have to pay the fine if you do not follow the rule. 
The operational level has highest count, followed by the collective-choice level, the intra-
individual level and lastly the external factors. The component with the highest count is 
the action-outcome linkage (9) followed by the certainty about the action-outcome 
linkage (7). Adding these makes the action-outcome linkage totally dominant with 16 
counts. The next component is the cost and benefit of actions, which even if you add the 
actual and certainty parts of it has a count of only 6. The valuation of actions, at the intra-
individual level, gets a total count of 4. 
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The main conclusion must thus be that action-outcome linkages are the most sensitive 
component of the common pool resource management systems. Similarly, the action 
situation at the operational level is the most sensitive level. 
Overall, it seems to be the different aspects of actions (costs and benefits, action-outcome 
linkage, material and immaterial valuation of actions, expectations about others’ actions) 
that are the weakest link of the common pool resource management systems analysed. 
 

6. Concluding Remarks 
First of all, we can conclude that it is possible, but tricky, to analyse common pool 
resource management systems this way. Second, the analysis actually did provide some 
guidance as to the “How-things” that makes the systems work or fail. 
However, during the exercise, I have many times wondered how much the categorisation 
of the various factors is determined by my own background as an economist. It would 
probably be good to have a multi-disciplinary team doing the categorisation. It is also 
important to be familiar with the situation under analysis. 
This paper has been a first attempt at developing a way of analysing the causes for 
conflict in common pool resource management systems. I judge the result of it to be 
promising enough to continue on the same route. 
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Level of Analysis

Intra-Individual Level Operational Level Collective-Choice Level External Factors Count
Component under Analysis

Intra-Individual Level
Material Valuation of Actions 10.2.1 1
Immaterial Valuation of Actions 2.4 10.2.2 11.1.1 3
Material Valuation of Outcomes 4.1 1
Immaterial Valuation of Outcomes
Expectations About Others' Actions 5.1 12.1.2 2
Dependence on Resource 4.2 1

Count = 8
Component of Action Situation
Participants 9.1 10.1.4 7.1.1 3
Participant-Position Linkages 7.2.3 8.1.1 2
Positions 7.3.2 7.4.1 11.2.2 12.3.1 4
Actions 12.2.1 8.1.3 10.1.1 12.3.3 4
Action-Outcome Linkage 3.3 7.1.3 8.1.6 11.2.4 12.1.3 3.4 7.4.2 11.1.3 11.2.5 9
Certainty About Action-Outcome Linkage 1.1 2.1 5.2 7.1.2 7.1.4 8.1.5 8.2.1 7
Possible Action-Combinations
Possible Outcomes 10.1.2 11.2.3 2
Certainty About Possible Outcomes 8.2.2 1
Costs & Benefits of Outcomes
Certainty About Costs & Benefits of Outcomes
Costs & Benefits of Actions 3.5 7.1.5 7.4.3 10.2.3 4
Certainty About Costs & Benefits of Actions 1.2 8.1.4 2
Outcomes (Rules) 8.1.2 10.1.3 2

Count = 24 Count = 16
External Factors
Institutional External Factors 3.2 7.3.1 11.2.1 12.3.2 4
Physical External Factors

Note: Id numbers referring to statistical analysis in bold font.  


