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Abstract 

Conventional wisdom suggests that more social capital leads to greater cooperation and 

increased participation in community natural resource management schemes. In this paper, we 

inquire whether this argument is too simplistic, perhaps ignoring various complexities. For 

example, social capital may be a multi-dimensional concept and its effects on participation in 

community natural resource management may be conflated with other household characteristics 

that influence participation. Gaining the support of local leaders is cited as a critical element in 

spurring community action and, coincidentally, leaders also are likely to exhibit high levels of 

social capital. However, leaders’ support for community natural resource management may be 

unpredictable; rather than correlate with a high level of social capital, it may rest on a shrewd 

assessment of self-interest. Indeed, high household social capital might actually correlate with 

lowered willingness to participate in community natural resource management, if participation is 

not sufficiently rewarding or its opportunity costs are too high. To examine this hypothesis, we 

surveyed households in Khumbu, Nepal and asked about their social capital characteristics. We 

also asked if households would participate in a hypothetical community natural resource 

management scheme involving the endangered Himalayan musk deer, given a randomly drawn 

payoff. Using a random utility framework, we estimate a probit model of participation in the 

hypothetical scheme and show that leader types are less likely to support the scheme than others, 

despite demonstrating high levels of social capital. These results suggest that assessing the 

prospects for community natural resource management requires careful consideration of the 

complex interactions between social capital and other household characteristics. 

 

Keywords: cooperation, wildlife management, Sherpas, economic geography, South Asia 
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Introduction 

Community-based approaches to biodiversity conservation ensure a share of the benefits 

from conservation accrue to local communities, thereby providing an incentive for local 

participation (McNeely 1988). Since the characteristics of individual communities and particular 

wildlife species vary, the attractiveness of community-based conservation measures in a given 

instance may be high or low. Some combinations of communities and species may be ideal 

candidates for community-based conservation approaches, while others may be less suitable or 

communities simply not interested (Songorwa, 1999).1 Current thinking stresses the importance 

of social capital in helping to explain such variations in the interest towards or capacity for 

community management, together with other social and institutional attributes such as leadership 

capabilities (Pretty and Smith, 2004). In this paper, we examine the more simplistic notion that 

greater amounts of social capital and leadership characteristics will result in a greater willingness 

to undertake community-based biodiversity conservation. We carried out a survey-based 

experiment in a Sherpa village in Nepal that enabled us to distinguish the influence of various 

factors on the willingness to participate in a hypothetical project involving management of the 

endangered Himalayan musk deer.  From this exercise we were able to identify the relative 

importance of these different factors on “willingness to participate” in community management. 

 The theoretical basis for community management is found in the literature on collective 

action (Olson, 1965). Wade (1987) argued that cooperating can be consistent with self-interest, 

                                                 

1 Outcomes from initial efforts to promote community-based wildlife management (CBWM), chiefly in Africa, have 

been mixed (Gibson and Marks, 1995). Subsequently, various researchers have reviewed the limitations of CBWM, 

citing problems with misplaced incentives, inappropriate decentralization of authority, domination by elites, 

disinterested communities and other concerns (Mansuri and Rao, 2004; Songorwa et al., 2000). 
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but only when  the individual’s share of the collective benefit is sufficiently large to outweigh the 

transactions costs involved in obtaining this benefit. An absence of cooperation may not indicate 

poor institutional incentives so much as poor net returns from organizing and cooperating 

(Eggertsson 1990). In this sense, situations where cooperation does not occur may be 

economically efficient. Bardhan (1993) argues further that for cooperation to work, discount 

rates cannot be too high, the interactions amongst participants must be of long duration, the 

rewards to defection must not be too great and punishments facing defectors must be very costly. 

Ostrom (1990) adds that successful cooperation depends on similar interests among agents and 

the presence of individuals with leadership attributes.  Empirical researchers have tested many of 

these the conditions in an effort to determine what factors explain successful cooperation in 

managing natural resources, such as agricultural land (Gaspart et al.,1998; White and Runge, 

1994). For example, Ahuja (1998) modelled  land fallowing in Ghanaian villages and attempted 

to explain levels of cooperation using a number of group characteristics, including whether 

leadership was present in the group. 

 More recently, researchers have begun to investigate the role of social capital in fostering 

cooperative behavior at the community level. Social capital is defined by the OECD (2001) as 

social networks together with shared norms, values, and understandings that facilitate co-

operation within or among groups. Socially valued relationships based on these foundations are 

manifested in the development of trust and reciprocity (Woolcock and Narayan, 2000). Current 

theory proposes several distinct forms of social capital at the community level. Intra-community 

relationships (between community members) have been termed bonding social capital and extra-

community relationships (between members and actors external to the community) are referred 
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to as bridging capital (Gittel and Videl, 1998; Woolcock and Narayan, 2000).2 Social capital is a 

useful concept because it provides a structured approach to understanding and describing the 

social relationships that enable co-operation for community management. 

 Empirical studies of the influence of social capital on natural resource management in 

developing countries are relatively few. In several instances researchers have taken a single 

quantitative proxy measure for social capital, such as the number of community groups in which 

the respondent is a member or the number of informal social events at the community level 

(Swinton, 2000; Molinas, 1998), and used this in regressions to explain management outcomes. 

Others have used several related social capital variables for this purpose. For example, 

Rodriguez and Pascual (2004) tested for the influence of membership in communal groups, 

participation rate/meeting attendance, kinship associations and leadership qualities in their study 

of land clearance in the Opuntia shrublands in the Andes. What characterizes all these studies is 

an anticipation that more of the variable leads to greater cooperation and, ultimately, the desired 

resource management outcome.  

Newer thinking on the measurement of social capital has begun to question these earlier 

notions of social capital, at least in its measurement for empirical purposes. In part, this reflects 

the intervention of economists, who seek a more precise understanding of the concept and how it 

might influence social outcomes (Dasgupta, 2005; Durlauf, 2002). As a result, a more multi-

dimensional concept is beginning to emerge that identifies a range of social capital attributes 

among respondents, rather than measuring it using a numeric proxy (Owen and Videras, 2006). 

                                                 

2 Some authors also include a third category, linking social capital, to refer to hierarchical relationships between 

community actors and government or other external agency actors (Pretty and Smith, 2004). We ignore this category 

here. 
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For empirical purposes, this poses interesting challenges.  In this paper, we take an approach that 

is sympathetic with this newer thinking and address the question of how social capital and 

leadership qualities influence community management. It stands to reason that if social capital is 

multi-dimensional then it is the quality of this social capital, rather than its quantity, that may be 

important. Moreover, we argue for maintaining a distinction between social capital and 

leadership influences, since these may operate independently in explaining participation in 

community management schemes. Care is needed to avoid interpreting a willingness to 

cooperate as stemming from higher social capital alone when, more realistically, it arises from 

leadership qualities that perhaps are correlated with specific types of social capital.  

To our knowledge no study has examined the role of a multi-dimensional measure of 

social capital and leadership on participation in community management. For our analysis we 

follow the lead of Bromley and Chapagain (1984) in carrying out an experiment in a small 

Nepali village. Our approach involves specifying a random utility model of participation in a 

hypothetical community-based wildlife management (CBWM) project with individual household 

payoffs. Several authors have employed such an approach to model, for example, farmer 

participation in proposed water quality protection schemes (Cooper and Keim, 1996), 

participation in hypothetical tree planting schemes to reduce greeenhouse gas emissions 

(Suchanek et al., 2001), or the adoption of safer pesticides (Owens et al., 1997). What 

characterizes these approaches is their ex ante and, therefore, hypothetical nature.  

In the next section, we present a general random utility model to “explain” households’ 

willingness to participate in a hypothetical CBWM scheme. The following section describes the 

case study situation in which the model was applied, providing background on the village we 

visited and a hypothetical CBWM project involving the extraction of musk from Himalayan 
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musk deer using a live capture technique. We then describe our empirical approach and the 

variables we used in our statistical analysis. We used principle components (factor) analysis and 

cluster analysis to identify the social capital and leadership attributes of individual households. 

Such an approach recognizes social capital as a multi-dimensional construct, as discussed above. 

Finally, we present our regression results and discuss these in light of the more complex picture 

that emerges in comparison to earlier studies. A concluding section provides further observations 

on our findings and their importance both for the case study site, as well as more generally. 

 

Model of Participation in Community-based Wildlife Management 

To model participation in a community-based wildlife management (CBWM) project, we 

use a random utility approach (Hanemann, 1984). In this formulation of the problem we assume 

that individual households know their underlying preferences regarding participation in a 

CBWM project but that these cannot be observed. As a result, we treat the utility function as 

having a stochastic element and model it as follows: 

 

jsdyjVsdyjU ε+= ),;,(),;,(      (1) 

 

where U(j,y;d,s) is the household’s underlying utility function and y is a measure of household 

income (cash and income-in-kind), d is a set of demographic variables describing household 

characteristics and s is a set of variables measuring the household’s social capital, leadership and 

related indicators that might affect willingness  to participate in CBWM. The variable j is a 

binary variable indicating that utility is measured assuming the household participates in the 

CBWM project (j = 1) or assuming it does not (j = 0). The function V(j,y;d,s) is the observable 
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portion of the utility function with the remaining unobserved elements captured by the stochastic 

error term εj. In the random utility model, εj is assumed to be an independently and identically 

distributed random variable with a mean of zero.  

 The household’s decision to participate in the CBWM project will hinge on a number of 

factors, including the payment it hopes to receive in return for the labor it contributes and any 

ancillary benefits that such a project would bestow on the household (or village). Assuming this 

payment can be identified ex ante, then the household’s decision problem depends on whether 

participation in the project yields higher utility taking this payment into account. Accordingly, if 

R denotes the payment, the household will choose to participate only if: 

 

10 ),;,1(),;,0( εε ++≤+ sdRyVsdyV     (2) 

 

We can express the decision problem facing the household in probability terms. 

Following Hanemann (1984), the probability that the household would accept a return of R and 

participate in the CBWM project can be depicted as: 

 

]),;,1(),;,0(Pr[]Pr[ 10 εε ++≤+= sdRyVsdyVyes   (3) 

 

while the probability of saying no is simply 1 – Pr [yes]. If we set η =  ε0 -  ε1 and define ∆V as 

the difference V(1,y+R;d,s) - V(0,y;d,s), then we can restate (3) as: 

 

)(]Pr[]Pr[ VFVyes ∆=∆≤= ηη      (4) 
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where Fη  is the standard normal c.d.f. of η. In their ex ante analysis of the willingness to 

participate in a soil conservation program in the U.S., Cooper and Keim (1996) show that the 

probabilities of participating given a schedule of payments (i = R1,R2 R3,…) is calculated as: 

  

)|(]|Pr[ ii RVFRyes ∆= η       (5) 

 

By specifying an appropriate functional form for the observable part of the utility 

function, and given observations on household characteristics and a schedule of payments to 

participants in the CBWM project, the model can be estimated consistently with utility 

maximization. We follow previous researchers in using a binomial probit model for our 

analysis.3  

 

Case Study Application: Himalayan Musk Deer in Nepal 

The Himalayan musk deer (Moschos chrysogaster) is an evolutionarily primitive deer-

like species indigenous to the Himalayan Mountains (Green 1986). It is listed by the 

International Union for the Conservation of Nature (IUCN) as vulnerable, and as endangered by 

the Convention on International Trade in Endangered Species (CITES). The musk deer’s decline 

has resulted from habitat destruction and poaching for the musk pods found in male deer. 

Perhaps most important has been poaching, the result of the strong demand for musk in 

traditional Eastern medicine and for the perfume industry in the West (Homes 1999). The 

average male musk deer produces about 25 gm of musk annually (Green, 1989). Poachers 

                                                 

3 Cooper and Keim are required to use a modified probit model because of a sample selection problem. We do not 

face such an issue and were able to use the basic univariate probit specification. 
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normally kill the male musk deer before extracting the musk pod, since they have no property 

rights over the animal and face fines and imprisonment if caught. In 1973, the musk trade was 

banned in Nepal, a key country containing the endangered species, but this only served to push 

up the price of musk and spur illegal exploitation. In recent years, international prices for musk 

are reported to be as high as US$50/gm (Parry-Jones and Wu, 2001; Homes, 1999)  

Conservation of musk deer has been pursued under a variety of approaches but policing 

and enforcement have been predominant.4 However, community management appears to be an 

attractive option in the case of this species (Kattel, 1992; Green, 1987). Musk deer are solitary 

and relatively sedentary animals, each individual maintaining a small territory (about 14 ha), 

though male and female territories may overlap. Under a community management scheme, 

communities could manage a sub-population of musk deer and collect musk using a live-capture 

technique. Kattel (1992) demonstrated that live-capture can be accomplished by driving the 

make deer into 6m by 2m nets that are secured to trees and then immobilizing them with a 

sedative. A group of individuals must work together to man the nets, drive the deer towards 

them, subdue the deer once captured and assist in the extraction of the musk.5 Since the live-

capture approach requires the coordinated actions of up to 15 or 20 individuals it involves 

cooperation amongst a number of households under what might typically be described as 

community-based management.  

                                                 

4 An exception is China, where farming of musk deer has been practised for over half a century, albeit not initially 

with conservation as the primary objective (Parry-Jones and Wu, 2001). 

5 To extract the musk a long silver spoon is inserted and the musk scooped out and then the entry point is treated 

with an antibiotic cream. Experiments with the technique indicated that harm to the deer was minimal. 
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Sagarmatha (Mt. Everest) National Park in Nepal has been proposed as one possible site 

where community-based management of musk deer could be introduced (Kattel, 1992). The 

Khumbu Sherpa of the region have a tradition of collectively managing livestock, although these 

institutions have weakened in recent years with increased tourism (Brower 1991). The village of 

Phortse was selected for the study, since there is a well-documented population of musk deer in 

the vicinity. In addition to deriving direct economic benefits from the collection of musk, the 

maintenance of a healthy musk deer population increases the productivity of community forest 

holdings as musk deer foraging induces vegetative growth and aids nutrient cycling (Kattel, 

1992).  Therefore, management of musk deer could provide the community with a variety of 

economic and environmental benefits.  

 

Empirical Approach and Methods 

A household questionnaire was used to elicit household information on demographic 

characteristics, participation in community organizations, social capital, leadership 

characteristics, socio-economic activities, knowledge of musk deer, and interest in participation 

in musk deer management.  Social capital and leadership related questions were adapted from a 

number of other multivariate social capital surveys that have been conducted in both Western 

and developing countries (Onyx and Bull, 2000; World Bank 2001). Households located outside 

of the village or that were not able to provide the necessary labor required for a CBWM project 

were excluded from the sample, reducing the population of 77 households from the original 

village list to 63 households. To obtain a representative sample from this population we 

administered the questionnaire to 45 randomly selected households, from which 38 responses 
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had sufficiently complete information for use in our probit regressions.6 Interviews were 

conducted with at least two interviewers present to ensure consistency between interviews. If 

possible the head of household was interviewed, otherwise the most senior household member 

available was interviewed.7   

Willingness to participate in a CBWM scheme involving musk deer would depend on a 

number of factors, including the financial rewards, timing and opportunity costs, social capital 

characteristics of the household and village, and the economic and demographic characteristics 

of the household. To ascertain this interest, the questionnaire included a contingent choice 

question describing a hypothetical community-based live-capture scheme (see previous section 

and Appendix). As part of the question, a randomly specified financial payment was offered to 

the respondent to participate voluntarily in the scheme. Respondents were asked to draw a 

payment value from a hat or zip-lock bag. They were then asked to base their response to the 

contingent choice question as though they would receive the selected amount of money in return 

for 15 days participation in the proposed community based management plan.   

The pool of payment values used for the contingent choice exercise comprised 45 pieces 

of paper, 9 each of 5 possible values (3000 NR, 5000 NR, 7500 NR, 10 000 NR, 12 000 NR). 

Over the course of the survey these were drawn without replacement.  Therefore, the first 

respondent randomly drew a value from a pool of 45 pieces of paper, while the 45th respondent 

drew from a pool of 1 (to simulate a random draw for the last interview 5 pieces of paper all of 

                                                 

6 This sample was adequate to provide a 95% confidence interval at the 10% level. 

7
 The questionnaire was pre-tested  in the Sherpa villages of Namche Bazar, Khumjung, and Kunde.  The final 

version of the questionnaire can be obtained from the authors upon request. 
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the same value were placed in the zip-lock bag).  This meant that respondents understood the 

random nature of the exercise, thereby avoiding potential misunderstandings, while ensuring 

each value would be considered exactly 9 times over the course of the survey. 

 

Data Considerations 

Two sets of specially constructed variables were generated from the questionnaire data. 

For the social capital and leadership data, cross tabulations were conducted initially to isolate the 

variables demonstrating the greatest number of significant  relationships with other variables (p ≤ 

0.15).8 The key variables captured bonding and bridging social capital characteristics of the 

households in the village. These variables were then subjected to a principle components (factor) 

analysis, using a varimax rotation. As a result, two distinct groups of associated social capital 

and leadership characteristics were identified within the community (Table 1).9 This analysis 

indicated that different social capital and leadership groupings occur within the village, though 

they are not necessarily distributed along the lines of bonding and bridging social capital. 

                                                 

8 Five key variables were identified: (i) the number of community groups in which the household (com_grp - 

bonding), (ii) participation on the management committee of a community group (exe_mem - bonding), (iii) visits to 

relatives outside the village (out_vsts – bridging), (iv) trust in people from outside the village (out_trst - bridging), 

and (v) whether the household participates in village decision making (part_dm – bonding/bridging).   

9 It was found that bonding and bridging capital variables did not load on separate factors, as would be expected 

according to social capital theory.  Instead, bonding and bridging variables were mixed: part_dm, out_vst, and 

exe_mem loaded on Factor 1, while com_grp and out_trst loaded on Factor 2.  Variables loading strongly on each 

factor are positively related to one another while they are independent of, or show very weak negative relationships 

to, variables loading strongly on the opposite factor. 
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 Factor scores were calculated for each household and households these scorers were then 

used to cluster households according to social capital and leadership characteristics. Three 

clusters were identified at a re-scaled distance of 8, while at a re-scaled distance of 18, clusters 1 

and 2 merged to leave only two distinct clusters. Based on the former re-scaled distance, the 

three clusters were as follows: 

a) Group 1(Participants) - Members of this group participate in more community groups and 

express higher levels of trust for people from outside the village than members of other 

groups.  Members of this group also show elements of both bonding and bridging social 

capital, though they do not appear to possess strong leadership characteristics, as expressed 

by power over village affairs or well-defined connections to external social networks.  

b) Group 2 (Neutrals) – Members of this group do not appear to exhibit significant social 

capital characteristics in comparison to the other two groups. However, this does not signify 

a complete lack of social capital. Instead, it indicates that this group is probably not as well 

embedded in the social fabric of the community as other groups. Members of this group were 

significantly less likely to express concern for the village’s future.   

c) Group 3(Leaders) - Members of this group are highly involved in both village decision 

making and executive committees of voluntary community groups.  Involvement in decision 

making indicates that these households likely are leaders within the village.  Interestingly, 

these households tend to participate in fewer community groups and express lower levels of 

trust for both outsiders and other villagers. 

 

Of the 38 households considered in the statistical analysis, 16 belonged to Group 1, 10 to 

Group 2 and the remaining 12 to Group 3. Cross tabulations showed strong differences between 



BIOECON2007_DK2  8/6/2007) 

 15 

the three cluster groups on the basis of social capital attributes (Table 2) and demographic and 

economic characteristics (Table 3). Compared to households in the other two groups, Leaders 

(Group 3) tend to have more household members, more household members living outside the 

community and are more likely to own tourism businesses. This analysis suggests that there are 

two main socio-economic groups within the village: those who are politically powerful and have 

greater opportunities for education and business (Group 3), and those who are poorer and tend to 

be less educated and more reliant on wage labour. This poorer group is further divided into two 

sub-groups, one that has high levels of bonding social capital (Group 1) and another that exhibits 

fewer social capital traits (Group 2) and perhaps is more marginalized within the village.   

A second variable was constructed to capture the households’ wealth status. It is well 

known in studies of small subsistence-oriented rural communities that cash income is not a good 

indicator of income or wealth. As a result, we constructed a wealth variable from data collected 

in the questionnaire and expresssed this as an index measured from 0 to 1.  The variables 

included in this index were: (i) total potato and grain fields owned by the household, (ii) number 

of livestock owned by the household, (iii) number of household members, as a proxy for labor 

availability, and (iv) whether or not the household owned a tourism business. Each constituent 

variable was expressed as an index  number ranging from 0 to 1, where all values were prorated 

according to the value for the household with the highest measurement for that indicator variable 

(Y = 1). Then the sum of these individual index values was divided by four to provide an average 

wealth index measured from 0 to 1. To ensure the wealth variable was not too highly correlated 

with cluster membership we calculated a simple correlation coefficient using the wealth index 

and cluster/factor scores. While some degree of negative correlation was evident for Group 2, 
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this was within a reasonable range and there was no evidence of serious correlation in the other 

two groups.10   

 In addition to the constructed variables described above, several additional variables were 

used in the analysis. Since a number of male household heads were absent during the survey 

period we included a variable indicating whether the respondent was male or female (Gender), to 

test for gender bias. We also wished to include demographic indicators for age and education. In 

the former case, we asked the length of time the person had lived in the village, since virtually no 

respondents had immigrated to village (Yrs_vil). To capture education status we include a binary 

variable indicating  whether the respondent had received any formal education (Form_ed). 

Finally, we wished to include consideration of whether the household might experience labor 

shortages during the winter period when musk must be collected (Win_lab), since this might 

reasonably be expected to limit interest in the CBWM scheme for a given set of values of the 

other variables.  

The probit regressions were run using the statistical package LIMDEP 7.0 and all runs 

used a binary Yes/No variable as the dependent variable, where this variable indicated the 

respondents’ willingness to participate in the hypothetical CBWM scheme described to him or 

her. Initially, the independent variables comprised the seven variables described in this section 

and the previous section. Further refinements are described below.  

 

Results 

 Responses to the Yes/No contingent choice question concerning willingness to participate 

in CBWM were varied (Table 4). Most respondents were unwilling to participate at the lowest 

                                                 

10 The calculated correlation coefficients were 0.2857 (Group 1), -0.4650 (Group 2) and 0.2537 (Group 3). 
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payment offer (3000 NR) but all respondents accepted at the highest payment offer (12,000 NR). 

This response pattern gave us confidence that the range of payment values used were 

appropriate. Overall, 26 of 38 respondents agreed to participate in the hypothetical CBWM 

scheme on the basis of the payment offered, with a larger proprtion of Group 1 respondents 

accepting in comparison to Group 2 and especially Group 3 (Table 4). 

  In the initial probit regressions, the payment offer and wealth had significantly positive 

influences on the willingness of respondents to participate in CBWM (Table 5, Column 1); 

payment offer was significant at the 5% level (P = 0.0256).  In contrast, cluster group 

membership was not significant at even the 10% level. In this initial regression, we considered 

all three groups as defined at the re-scaled distance of 8 in the cluster analysis. Furthermore, the 

coefficients for the other demographic variables were not significant either.  

In our second model, we used the re-scaled distance of 18 that defines only two cluster 

groups in the village (Groups 1 and 2 combined and Group 3). This provided more interesting 

results with respect to the influence of cluster group membership (Table 5, Column 2). Here, 

cluster group membership does matter. However, the influence of Group 3 membership on 

willingness to participate in CBWM is negative and not positive, as might be expected given that 

Group 3 cluster members have high levels of social capital. We return to this point in the next 

section. As in our first model, the coefficients for the remaining economic and demographic 

variables were not significant in this model, except for the wealth index again. 

In our final model (Model 3), we eliminated the insignificant demographic variables from 

the previous model (Table 5, Column 3). In this model, all coefficients were significant at the 5% 

level, with the payment offer significant at the 1% level. Such results are highly indicative given 

the small sample used in the analysis (N = 38). In order to ensure Model 3 included the correct 
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variables, we tested the restriction that the coefficients were jointly zero for the four 

demographic variables left out. We found this to be so using a chi square test (P = 0.5244). As a 

final consideration, we tested the model for goodness of fit by examining the actual choices 

(Yes/No) versus the choices predicted by Model 3, for each of the respondents (Table 6). Using a 

threshold value of 50% (to indicate a Yes response), our model successfully predicts 34 out of 

the 38 responses for a prediction accuracy of 89.5%. Such a high level of prediction accuracy, 

particularly with such a small sample, allows us to have even greater confidence in our results. 

 

Discussion 

 One of the questions we can ask in considering our results concerns the strength of the 

effects of each variable on the willingness to participate in CBWM. One way to estimate these 

effects is to calculate the marginal effects of the variables in our model. For the continuous 

variables in Model 3, payment offer and wealth index, the marginal effects at the mean values of 

the variables for a 1% change in the mean are 0.004875 and 0.003564, respectively. This 

calculation suggests that the payment offer has a substantially stronger effect on willingness to 

participate than wealth. More importantly for our study, we analysed the influence of cluster 

membership on willingness to participate.  Since cluster membership is a binary variable 

(Yes/No) it is not meaningful to work with a marginal effect. Instead, we plotted the influence of 

cluster membership on the dependent variable (probability of participating), as the continuous 

variables were allowed to vary (Greene, 1993; p641). We found that Cluster 3 has a particularly 

strong impact on the probability of participating at lower and especially intermediate values of 

payment offer and wealth index (Figures 1 and 2). Measured at the mean values for payment 
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offer (µ = 7500 NR) and wealth index (µ = 0.3836), the likelihood of participating was reduced 

by 0.315 and 0.316, respectively, for respondents in Group 3. 

 What can we interpret from these results? First, it is clear we are not just capturing a 

wealth effect when considering cluster membership. Since wealth effects are considered 

independently via the wealth variable (Wlth_In4), and are of the opposite sign, the influence 

captured through cluster membership must be something different. Moreover, we are not simply 

measuring the quantity of social capital either. In more naïve studies, this has been proxied by 

including a variable that indicates the number of community groups to which the respondent 

belongs, or similar quantitative measures. Here, the measure of social capital across clustered 

groups is more complex. Using our re-scaled cluster grouping with only two groups, the main 

distinction between the two clusters is the type of social capital characterizinig the group 

members and their leadership qualities. Group 3 members indicate a stronger presence of 

bridging social capital and have greater leadership involvement in the community.  Yet Groups 1 

and 2 were primarily distinguished by their different levels of social capital and not leadership 

qualities and the influence of this distinction was not statistically significant. Thus, for a given 

payoff it appears that a willingness to participate in CBWM is not simply a function of 

increasing quantities of social capital, but a more complex response based on leadership 

characteristcs, together with the type of social capital present and the level of household wealth. 

The differential response to our contingent choice question from our household cluster groups 

seems to weaken as the potential payoffs from CBWM increase (Figure 1), perhaps because of 

the overwhelming attractiveness of such financial opportunities. Nonetheless, we feel confident 

in stating that leadership and social capital influences indeed are conflated, when considering 

willingness to participate in CBWM in our case study village. Simply assuming that increasing 
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quantities of social capital enhance prospects for community management ignores a complex 

pattern of interaction amongst household leadership, wealth and, finally, types of social capital. 

Next, we might wonder why greater leadership and bridging capital should lead to less 

interest in participating in CBWM, at least at moderate payoffs. We believe that the answer can 

be found in heightened opportunity costs facing such households. Even though musk harvesting 

does not conflict with the tourism season, when many households are preoccupied, we believe 

that Group 3 households have a generally larger range of activities and options in their 

livelihoods for a given level of wealth. However, average wealth is not constant across groups. 

Group 3 members have a higher average wealth index (0.498 versus 0.346), which reflects a 

larger household labor force, among other advantages. Indeed, when the probabilty of 

participating in CBWM is calculated using the mean wealth index for each cluster group and a 

mean payment offer of 7500 NR, the difference between the two cluster groups is much less than 

when wealth is held constant (0.958 and 0.891 versus 0.977 and 0.661 for Group 1/2 and Group 

3, respectively). Higher wealth appears to offset a lowered interest in participation stemming 

from the specific social capital and leadership qualities of Group 3. Taking all influences 

together, it appears that interest in participating in CBWM amongst Group 3 members may 

approach that of the other cluster group members but only because of their greater asset base 

(e.g. household labor), which allows them to take better advantage of opportunites.  

The significance of our findings for promoting CBWM in the particular community we 

studied (and perhaps in many other communities in the developing world) are not obvious. 

Theory suggests that it is the leaders in the community that are often behind new community 

management initiatives (Ostrom 1990). In our case, these leaders are less enthusiastic than other 

members of the community, which suggests poorer prospects for initiating CBWM. In earlier 
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studies we estimated that a CBWM project involving musk deer could generate returns to labor 

of about 650 NR per day per participant, or about 9750 NR, annually (Wood and Knowler, 

2007). Inserting this payoff rate, and individual household values for the wealth index and cluster 

membership into Model 3, we estimated the number of individuals willing to participate in the 

scheme. At this relatively high and attractive payoff all 43 respondents for whom we had wealth 

and cluster membership data would be willing to participate. As a result, the total number of 

participants would be more than sufficient to carry out the scheme. However, the payoff used 

here assumes initial startup costs are covered by external promoters of the scheme (e.g. 

international conservation organization) and that the price for musk will be relatively high. 

Taking the current portering wage of 500 NR per day as representative of average labor returns, 

participation drops slightly to 11 households from Group 3 and 30 from the remaining groups. 

More drastically, if financial rewards are about equal to the farm labor wage in nearby 

agricultural areas (200 NR per day) then participation plummets to 2 Group 3 households and 9 

from Groups 1 and 2. Clearly, the level of financial reward is critical to any CBWM scheme; 

higher payoffs would encourage greater participation, regardless of social capital or leadership 

conditions. 

 

Conclusions 

This paper presented the results of an experiment carried out in a small Sherpa village in 

Nepal (Phortse) that explored the interplay of social capital and leadership infuences on the 

willingness to participate in community management. We began from the premise that simply 

assuming that more social capital (measured in a uni-dimensional numeric sense) leads to more 

participation may be somewhat naïve. Not only may social capital and leadership influences be 
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conflated but their effects on williness to participate may be complex, requiring a more multi-

dimensional measurement of social capital/leadership. Our results bear out this belief. We were 

able to group households according to their mix of bonding and bridging social capital, as well as 

their leadership attributes. This more complex realization of the social capital and leadership 

characteristics of households resulted in novel insights with respect to “willingess to participate”. 

More social capital did not correlate with greater willingess to participate, since households 

combining more leadership and bridging social capital attributes were significantly less likely to 

participate. Moreover, the remaining group of households comprised households with both high 

social capital and low social capital; our statistical model did not distinguish any difference 

between these two sub-groups with respect to “willingness to participate”. Wealth played an 

important role in moderating the lack of interest among the “leader” group. Since they have more 

household assets, particularly labor, they appeared better positioned to take advantage of new 

financial opportunities or perhaps to “capture” the benefits from a CBWM project.11 

Although our experiment was carried out on a smaller scale we hope that it raises useful 

questions about the merits of simple measurements of social capital. We would caution on the 

use of such measurements in “explaining” participation in community management. More 

careful analysis is called for in determing how social capital and leadership qualities may 

influence the initiation of new community-based projects. Even where high levels of social 

capital exist, the availability of competing opportunities for households time and, perhaps most 

importantly, the size of the payoffs from community management may be more important in 

determining interest in participation. 

                                                 

11 The issue of benefit capture by elites in community-based management is not trivial; however, we did not explore 

this topic in the present paper. 
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Table 1.  Principal Component Analysis of Key Social Capital and Leadership  

   Variables (Variable Loadings on Factors 1 and 2) 

 

Key Variable Factor 1 Factor 2 

Com_grp 0.000 0.840 

Out_trst -0.198 0.795 

Part_dm 0.680 -0.183 

Out_vst 0.778 -0.144 

exe_mem 0.791 0.000 

   

Eigen Value  2.091 1.041 

Variance  41.82% 20.81% 

          Note: see Table 7 for variable definitions. 
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Table 2. Social Capital Characteristics of Clustered Households, Phortse, Nepal 

 

Variables 
Cluster Group 1 

(Participants) 

Cluster Group 2 

(Neutrals) 

Cluster Group 3 

(Leaders) 

χχχχ
2
 value  (p) 

 

Trusts Outsiders 

(out_trst) 

High 

(+) 

Low 

(-) 

Low 

(-) 

15.003 (0.001) 

Community Groups 

(com_grp) 

High 

(+) 

Low 

(+) 

Low 

(+) 

25.013 (0.000) 

Outside Visits 

(out_vsts) 

Low 

(-) 

Low 

(-) 

High 

(+) 

23.022 (0.000) 

Management 

Committee 

(exe_mem) 

Low 

(-) 

Low 

(-) 

High 

(+) 

22.681 (0.000) 

Participates in 

decision-making 

(part_dm) 

Low 

(-) 

Avg High 

(+) 

14.954 (0.001) 

Social Capital High Low High  

Note: High = Greater number of households responded positively to characteristic than expected      

given a random distribution of responses; Low  = Fewer households responded positively to characteristic than 

expected given a  random distribution of responses; Avg  = Expected number of households responded 

positively to characteristic given a random distribution of responses; (+) indicates a positive social capital 

holding; (-) indicates a negative social capital holding. 
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Table 3. Demographic and Economic Characteristics of Clustered Households,  

   Phortse, Nepal 

 

Variables Cluster Group 1 

(Participants) 

Cluster Group 2 

(Neutrals) 

Cluster Group 3 

(Leaders) 

Respondents tend to be younger 

than 55 years of age 

--- No Yes* 

 

Respondents tend to be literate 

 

No No Yes** 

Respondents tend to have some 

education 

--- No Yes** 

Household tends to have over 4 

members 

No No Yes*** 

At least one household member 

tends to live outside the village 

No No Yes*** 

Household tends to grow more 

than one field of grain 

No No Yes* 

Household tends to own a tourism 

business 

No No Yes*** 

---     distribution of characteristic is not significantly different from other groups 

*        p ≤ 0.10 distribution of characteristic differs significantly from other noted group/s 

**      p ≤ 0.05 distribution of characteristic differs significantly from other noted group/s 

***    p ≤ 0.01 distribution of characteristic differs significantly from other noted group/s 
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Table 4. Responses to Contingent Choice Question, By Cluster Group 

 

Payment 

Offered 

Cluster Group 1 

(Participants) 

Cluster Group 2 

(Neutrals) 

Cluster Group 3 

(Leaders) 

Total 

 Yes No Yes No Yes No Yes No 

 

NR 12,000 

 

 

3 

 

0 

 

2 

 

0 

 

3 

 

0 

 

8 

 

0 

NR 10,000 

 

3 0 1 0 2 1 6 1 

NR 7500 

 

4 1 2 0 1 0 7 1 

NR 5000 

 

1 1 2 1 0 2 3 3 

NR 3000 

 

1 2 0 2 1 2 2 6 

Total 

 

12 4 7 3 7 5 26 11 

Note: see Appendix for the complete contingent choice preamble and question. 
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Table 5. Probit Model Results for Willingness to Participate in the Hypothetical  

CBWM Project (t-statistics in brackets) 

 

Variables Variable Mean  Model 1 

Coefficients 

Model 2 

Coefficients 

Model 3 

Coefficients 

 

Constant 

 

 

- 

 

-7.226 

(-2.171) 

 

-7.228 

(-2.185) 

 

-4.489 

(-2.597) 

Payment offer 

(Rnd_pymt) 

7500 0.000655 

(2.233) 

0.655 

(2.232) 

0.000500 

(2.755) 

Wealth status 

(Wlth_in) 

0.384 11.033 

(1.895) 

11.028 

(1.909) 

7.141 

(2.222) 

Group 3 member 

(Clust_3) 

0.316 -1.759 

(-1.630) 

-1.756 

(-1.859) 

-1.584 

(-2.080) 

Group 2 member 

(Clust_2) 

0.263 -0.00572 

(-0.007) 

_ _ 

Formal education 

(Form_ed) 

0.368 -0.676 

(-0.619) 

-0.675 

(-0.624) 

_ 

Gender  

(Gender) 

0.368 0.603 

(0.597) 

0.602 

(0.601) 

_ 

Winter labor shortage 

(Win_lab) 

0.105 -2.149 

(-0.503) 

-2.145 

(-0.506) 

_ 

 

Descriptive Statistics 

    

N  38 38 38 

χ
2  28.356 28.355 24.840 

Significance level  0.000411 0.000190 0.0000167 

Note:  dependent variable for all regressions was Yes/No to whether respondent was willing to participate in the 

prokject, given the randomly selected payment offer (ACCEPT). 



Table 6. Actual and Predicted Outcomes from Probit Regression, Model 3 

 

Actual Predicted Total 

 0 1  

0 10 2 12 

1 2 24 26 

Total 12 26 38 
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Table 7. Variable Definitions    

 

Variable Definition 

Accept Willingness to participate in CBWM project (Yes/No) 

Ag_fields No. of grain and potato fields cropped by household 

Com_grp No. of community groups respondent participates in: 3 or less or more than 3 

Exe_mem Respondent is an executive member (decision making) of a community group 

Form_ed Respondent has received some formal education 

Gender Gender of respondent 

Hh_mems Number of members in respondents household (more or less than 4)  

Inc_ind Index reflecting income  based on unweighted values for: Ag_fields,  

Hh_mems, L_stock and Trsm_owner 

L_stock No. of livestock owned by household (mostly yak) 

Leader Member of leadership group based on cluster analysis of Com_grp, Exe_mem, 

Out_trust, Out_visits, Out_visits, by household 

Out_trust Level of trust respondent has for non-villagers 

Out_visits Respondent visits relatives outside the village 

Part_dm Respondent participate in village decision making 

Rnd_pymt Payment offered to respondent to participate in proposed musk deer 

management project (NR3000 to NR12,000) 

Trsm_owner Respondent’s household owns a tourism business (including Sirdar) 

Win_lab Household experiences labor shortage during fall/winter  

Yrs_vil Years the respondent has lived in the village 
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Figure 1. Analysis of the Influence of Cluster 3 Membership (CLUST_3) on the  

  Probability of Participating in the CBWM Scheme as Payment Offer is Varied 
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Figure 2. Analysis of the Influence of Cluster 3 Membership (CLUST_3) on the  

  Probability of Participating in the CBWM Scheme as Wealth Index is Varied 
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Appendix: Contingent Management Question 

 

 In this section, I will describe to you a hypothetical community project that could be a possibility in 

the future but is not planned right now, and then I will ask you several questions about your willingness to 

participate in this project. Please judge the costs and benefits of this proposed project in relation to your 

household’s present circumstances. We would appreciate it if your answers are as realistic as possible. 

 The project is concerned with conserving wildlife in the vicinity of your village by allowing your 

community to receive a direct benefit from it. It involves protecting musk deer and the collection of musk 

from male deer using a live capture technique. In considering this project please suppose that the 

government changed the law to make musk extraction legal.  

 To collect the musk, 10 to 20 members of the community would work together to capture each deer 

by driving it into large mesh nets.  The musk would be removed from the live animal without harming it 

and then sold through a legal marketing agency. Each household that participates would be expected to 

provide about 15 days of labour per year, mostly from adult males. Most labour would need to be 

provided between Dawa Guwa and Dawa Chuniwa for collecting the musk so please consider your 

availability at this time of year. The remaining labour contribution would be needed at other times to 

patrol the forest and guard against poachers.  

 Each participating household would receive an equal payment from the sale of musk. At this time, 

we don’t know exactly how much this payment would be so we would like to play a game where you 

select a possible payment and then answer the following question as truthfully as possible.  Assume that 

no food is provided when responding.  

� Amount selected  ____________  Rs/year 

Given the payment shown on the slip of paper you have chosen, would your household be interested in 

participating in the musk deer community project described above?    


