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Abstract

This paper seeks to contribute to an improved understanding of the gender aspects of social capital manifested in groups for natural resource management (NRM). We investigated how gender differentiated social groups differ in their activities and outcomes for natural resource management. A total of 46 men’s, mixed and women’s groups were analysed in 33 rural programmes in 20 countries of Latin America, Africa and Asia. Significant gender differences were found in relation to group maturity and natural resource management achievements and approaches as well as important differences in experiences of collaboration and capacity to manage conflict. Overall we found that collaboration, solidarity and conflict resolution all increase in groups where women are present. In addition, norms of reciprocity are more likely to operate in women’s and mixed groups. Similarly, capacity for self-sustaining collective action increased with women’s presence and was significantly higher in the women’s groups. The results demonstrate the importance of gender analysis for collective natural resource management and particular the role of women for collaboration in and sustainability of natural resource management groups.
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Introduction

It is increasingly well-established that social capital is an important factor in building and maintaining collective action (Putnam, 1993; Woolcock, 1998; Scoones, 1998; Krishna and Uphoff, 1998; Pretty and Ward 2001; Pretty, 2003), which is in turn fundamental to substantial and long-term changes in natural resource management (Korten, 1986; Wade, 1987; Ostrom, 1990; Bromley, 1992; Baland & Platteau, 1996; Agrawal & Gibson, 1999; Stein & Edwards, 1999; Reddy, 2000; Pretty, 2002; Pretty and Smith, 2004). Analysis of causal relationships among improved resource management and collective action has hitherto centred on the existence or creation of appropriate institutional and property arrangements (Olson, 1965; Ostrom, 1990; Bromley, 1992; Leach et al., 1999), but there is an emerging recognition that relations of trust and common values are important to collective action (Harris & Renzo, 1997; Lyon, 2000; Uphoff, 2000; Pretty and Ward, 2001). Particular attention has been given to the concept of social capital, broadly understood as a social resource “upon which people draw when pursuing different livelihood strategies requiring coordination and collective action” (Scoones, 1998, p.8). However, as Krishna (2000) concludes in an analysis of the implications of differences in social capital, little is known about how to tailor programmes to building social capital based on such differences. In this paper we argue that the role of gender differences may be of particular importance to understand and create social capital in order to sustain natural resource management groups. Although the gender dimensions of natural resource management have been identified as key factors shaping peoples access to and use of natural resources (Cleaver, 1998a; Agrawal, 2000; Poats, 2000), most discussion of social capital so far appears to have been almost gender blind (Molyneux, 2002) or even critical towards women’s role in the formation and maintenance of social capital (Riddell et al., 2001). Consequently, analysis of gender biases of social capital, understood as collective action that (re)produces gender discrimination i.e. reinforces male dominated power structures and excludes women from participation and decision-making, is also almost non-existent. Thus the hypothesis that gender influences natural resource management through different, gender-related stocks and usages of social capital requires further examination and empirical testing

Classifying social capital as `institutional’, based on transactions governed by roles, rules, procedures and organizations or as `relational’, and so governed by norms, values, attitudes and beliefs, suggests different strategies are needed for building social capital to support collective action for natural resource management. Krishna (2000, p. 79) indicates that in situations where relational social capital is strong but institutional capital is weak, collective action interventions will need to introduce rules, procedures and skills to build institutional capital on a relational capital base. Conversely, where rules, procedures, roles and organization are in place to support collective action, but mutual trust is low and little value is placed on collaboration, interventions will need to build trust and willingness to work together, and create relational social capital (Krishna, 2000, pp.80-88). In this paper, we conclude that the distinction between relational and institutional social capital is highly pertinent to understanding the implications of gender differences. Thus, neglect of the gender dimensions of social capital might lead to misleading conclusions about optimal intervention strategies. We investigate the different processes and outcomes in 46 men’s, mixed and women’s groups in 33 rural programmes in 20 countries of Latin America, Africa and Asia.

Gender, Social Capital and the Environment

Discussion on the gender aspects of development and environment has its origins in the theories of Women, Environment and Development (WED), which highlight women as having a special relationship with the environment due to their responsibilities for the family and concern for the well being of future generations (Jackson, 1993; Martine & Villarreal, 1997; Manion, 2002). In this approach women are seen as “a transcultural and transhistorical category of humanity with an inherent closeness to nature” (Jackson, 1998, p.314) and thus likely to be the principal managers of the environment at local level (Green et al., 1998).

A number of alternative perspectives have also emerged that are less biologically-determinist about women’s roles in development and environmental management. These include gender analysis (Jackson, 1993), feminist political ecology (Rocheleau, 1995), feminist environmentalist (Agrawal, 1992) and the micro-political economy of gendered resource use (Leach, 1991). All support the argument that gender differences in natural resource management are not due to women’s inherent closeness to nature but due to “….dynamic and complex gender identities in which men and women experience both shared and divided interests” (Jackson , 1998, p315). According to these authors gender differences in environmental relations and management should be understood as, and equated with, social relations.

Gender differences in needs and endowments may be key determinants of ways in which men and women manage natural resources. The relationship between women and nature is frequently analysed in terms of the increasing dependency on natural resources poor rural women experience due to poverty. In what has been termed the feminisation of poverty, women have been identified as often carrying the main burden of poverty due to the overrepresentation of female-headed households among the poor who depend more on common pool resources (Jackson, 1993; Martine & Villarreal, 1997). Simultaneously, it has been claimed that the household division of labour and women’s responsibility for family provision of household resources such as water and fuel wood makes women both more dependent on common property or open access natural resources and at the same time more vulnerable to the negative effects on rural livelihoods of resource degradation (Manion, 2002).

Despite the case for viewing gender differences and gender relations as influential in natural resource management decisions, gender has been largely absent from efforts to define social capital (Riddell et al., 2001; Molyneux, 2002). However, several studies have found that men and women may have different kinds and qualities of social capital based on differences in their social networks, values of collaboration, levels of conflict and capacity for conflict management. With respect to social networks, a number of researchers have found that women often depend more on informal relations and so form stronger kinship and friendship relations than men, who tend to rely more on formal relationships (More, 1990; Agrawal, 2000; Riddell et al., 2001; Molyneux, 2002). However, structural variables (such as number of children, marital status, age, employment status, income and occupation) can be more important for explaining differences in their social networks than gender (More, 1990). 

Molinas (1998) found that successful collective action is dependent on the degree of women’s participation. This is consistent with the argument that women exhibit more cooperative behaviour than men due to greater interdependency and altruism (Sharma, 1980; Folbre, 1994; White, 1992). However, Jackson (1993) emphasizes that the assumption of women’s greater altruism is evidence of a common failure to scrutinize the private interest of women adequately. Women cannot be seen as a uniform category but a diverse group of people who vary according to class and culture as well as resource endowments and decision-making power both between and within households. Molyneux (2002) also criticizes the assumption that women are more altruistic for not questioning the power relations that limit women’s participation in formal organizations and so cause women more to rely on informal networks. Hence, the `naturalization’ of women’s cooperative behaviour could be abused by targeting women for voluntary `unpaid’ work. 

Agrawal (2000, p292) on the other hand, without rejecting possible gender differences in informal relationships and altruism, finds that the key to understand such gender differentiated social capital has to be found in the dependency of social networks and value of collaboration as the gender division of labour often obliges women to work in groups. She suggests that:

 “…women have a greater need to build up social capital through localized networks, since women’s avenues for accumulating economic resources and their physical mobility is typical more restricted than men’s. They also have a greater need to sustain these networks, given their fewer exit option and lesser intra-household bargaining power”.

Gender differences in conflictiveness and capacity to resolve conflicts may also reflect power relations that make women more vulnerable than men to the negative effects of conflict. According to several authors (Cleaver, 1998; Moser and Mcllwaine, 1999; Agrawal 2000) women are often more affected by conflict because they are more dependent on informal networks of collaboration. But Agrawal (2000) suggests that such interdependence helps to overcome social division and to facilitate conflict resolution. 

In summary, gender relations have been identified as important determinants of the capacity for collective action for natural resource management. Gender differences in several aspects of social capital have also been identified or hypothesized, but these two strands of analysis in the literature have not been well-integrated. Several important and unanswered questions have practical implications for policy and program design. To what extent do women and men demonstrate different natural resource management outcomes based on collective action? Do women tend to build and use social capital more readily than men, and if so, is this associated with gender differences in natural resource management? Moreover, gender-differentiated social capital may not be inherently beneficial to natural resource management if social capital upholds or increases exclusion and discrimination. Thus, if gender-differentiated social capital exists, is this due to innate gender-related attributes, the poverty of most rural women, or the underlying differences between men and women in power, influence over decision-making and control over assets? Thus, do natural resource management interventions relying on collective action for success need to include gender-differentiated strategies for building and using social capital? 

In this paper, we analyse the different and complementary roles of women and men in social capital formation and its use, and explore the potential consequences of gender differences for natural resource management. We bring empirical evidence to bear on some aspects of the questions posed above. The analysis focuses on three broad propositions about the characteristics of gender-differences in social capital: 

(i) Women and men commonly depend on different kinds of social relations or networks (More, 1990; Neuhouser, 1995; Agrawal, 2000). Women are often more dependent on informal networks based on everyday forms of collaboration such as collecting water, fetching fuel wood and child rearing. Such informal networks provide solidarity and access to household resources like water and firewood. Men are often engaged in more formal networks, such as project groups and community councils that improve access to economic resources and decision-making (or power) (Agrawal, 2000).
(ii) Women and men may value collaboration differently. Women often have more everyday experiences of informal collaboration based on reciprocal relationships and higher dependence on social relations for access to household resources (Cleaver 1998b; Agrawal, 2000). At the same time, it is often assumed that women reveal more relational and altruistic behaviour due to their role and responsibility for reproduction (Folbre, 1994; Sharma, 1980 and White, 1992), and are less motivated by selfish individualism (Moleneux, 2002) while men are more individualistic and more engaged in formal collaboration, decision-making and organized power structures.
(iii)  Women are better able to overcome social division and conflicts (Cleaver, 1998b; Moser and Mcllwaine, 1999; Agrawal, 2000), because of their greater interdependency and their everyday experiences of collaboration. As a consequence, women are expected to perform better in groups, and – also as a result of their greater dependency on natural resources due to the household division of labour – to achieve better outcomes from collective natural resource management (Agrawal, 2000).
Framework and Methodology

Examination of the complex causal relationships between  gender and collective natural resource management through different gender-related stocks and usage of social capital requires an innovative three dimensional framework  that combines elements of gender analysis, collective NRM and social capital based on previous frameworks developed for environmental collective action (Agrawal, 2000; Krishna, 2000; Pretty & Frank, 2000; Pretty & Ward, 2001): The three dimensions employed for our analysis comprise: 

1) The effects of gender on social capital based on the three propositions on gendered social capital described above that refer to social relations in networks, collaboration and conflict management.

2) The impact of gender on  the effectiveness of collective action  measured in terms of the  maturity of groups (Pretty and Ward 2001).

3) The effects of gender on  the results of natural resource management measured in terms of a group’s learning approach to NRM (Pretty & Frank, 2000)

Combining these three dimensions of the relationship between gender, collective action and natural resource management our analysis assesses five features of collective action in NRM groups: i) collaboration; ii) social relations in networks; iii) conflict management; iv) group maturity; v) impact on natural resource management. Each of these five variables is now defined in detail below.

(i) Collaboration – defined here in terms of five dimensions: frequency, value, purpose, type and structure of collaboration. To examine the frequency by which group members collaborate, we examined 1) how often the groups get together for meetings or specific activities and 2) how often the group’s members work together outside the group (by collaboration ‘among group members outside the group’ we refer to situations where two or more members of the group get together and collaborate on informal basis on activities that are not necessarily related to the specific objectives of the group). To measure the value placed on collaboration, we analysed the dichotomy between altruism and working for the common good versus selfishness and participation for personal benefit. This was measured though respondents’ assessment of whether group members participated for the purpose of individual gains (such as resources and higher personal status) and/or whether their main motive of participation was a desire to contribute to group or community benefit. Because such judgment naturally is prone to bias, we have sought to revise the analysis through triangulation of similar issues. These include level of solidarity among group members in situation of emergency or need, as well as group members’ specific incentives or purposes of collaboration including access to monetary resources or credit, access to agricultural inputs or land, access to decision-making, access to collaboration and mutual help and opportunities to socialize (i.e. psychological benefit of belonging to a group). Based on the three propositions about gender differences in social capital discussed above, we would expect to observe higher values related to collaboration, and higher frequency of collaboration in groups where women are present , and the highest levels of collaboration in women-only groups.

(ii) Social relations or networks – defined here as a set of people (or organizations or other social entities) connected by a set of social relationships (such as kinship, friendship, labour groups) that enable the flow of resources and information through them (Garton et al., 1997). We focus specifically on bonding connections (between individuals in the group) and less on bridging connections (horizontal between the group and other local groups) and linking connections (vertical connections between the group and external organizations). To examine bonding connections, we analysed in-group relationships among individuals dividing them into relational (family, friends, neighbours), functional (cooperatives, community councils, external projects), symbolic (ethnic, religious, political) and place-based relationships (historical and cultural attachment). 

(iii) Conflict management – defined here according to the frequency of differences in groups that lead to conflict, and capacity to resolve disagreements. If gender differences influence capacity to manage conflict we should, according to the propositions on gender and social capital and women’s capacity to overcome social division and conflict, expect to find fewer incidences of conflict and a higher capacity (from non existing to very high) to resolve existing once among women’s groups as compared to men’s and mixed groups. This again should coincide with dependency on and values of collaboration previously measured in terms of frequency of collaboration as well as values of altruism and solidarity. 

(iv) Group maturity, here defined as NRM groups’ “potential for self-defining and self-sustaining activity” (Pretty & Ward 2001, p209), has been operationalized in previous research into a series of criteria which can be found at three levels of development termed reactive-dependence; realization-independence and awareness-interdependence. We measure these stages of maturity on the basis of seven criteria; 1) group objectives in relation to NRM which reflect whether the group is reactive, regenerative or innovative; 2) the group’s views on change (whether avoiding change; adjusting to change; or creating new opportunities); 3) whether the group monitors and evaluates its own progress; 4) the degree of reliance on external facilitators to solve problems; 5) collective or individual planning and testing; 6) the importance of external aid for the formation of the group; 7) resilience or likelihood of the group breaking up. Effectiveness or the potential for self-defining and self-sustaining activity is operationalized principally in terms of increasingly supportive values and attitudes towards self-organizing collective action. If there are gender differences in social capital that strengthens internal group relations, then we would expect group maturity to be positively related to the proportion of women in a group.

(v) Natural resource management impact is defined here in terms of the management and learning approach to NRM adopted by the groups. The three categories used are a) reactive (focused on eco-efficiency by reducing cost and environmental harm); b) regenerative (adoption of regenerative technologies and some principles of sustainability); c) redesign (innovation according to ecological principles, no longer adopting new technologies to fit the old system, but innovating to develop entirely new systems of management). The three categories of NRM are indicators of the evolution of the capacity of a group to engage in a progressively more sophisticated learning process approach to NRM (Argyris and Schön, 1978), and is evinced by a progression along a continuum from remedial measures, to changing current practice and ultimately, to fundamental innovation (Pretty and Frank, 2000). NRM innovation in a collective action situation requires high levels of trust and networking to promote knowledge-sharing and confidence in reciprocal support from the group in the face of risk. If there are gender differences in the stock and usage of social capital, and if these affect innovation in natural resource management, then we would expect to find that groups with a higher proportion of women have a higher probability of being at the innovation stage in the continuum of NRM.

We examined the NRM outcomes that groups achieved, providing respondents with twelve options from which they could select freely. These options were designed to show whether groups had adopted a reactive or regenerative learning approach to NRM. In this analysis, we could not include options for redesign, as these should be innovative beyond current knowledge. However, respondents had the possibility to describe such novelty in the `others’ category of the questionnaire.

In total we examined 46 different randomly selected groups (responses received from questionnaires conveyed to more than 500 NRM programmes all over the world) related to 33 programmes working on natural resource management in 20 countries of Latin America, Africa and Asia (see Annex A). All groups had at least 3 years of working experience and the majority were small groups with less than 50 participants. The programmes were drawn from databases on natural resource management from the CGIAR system-wide programme on PRGA, the IDRC MINGA programme, the World Bank and the University of Essex (Pretty et al., 2003). The groups were concerned with a variety of natural resource management issues, including agro-biodiversity, agro-forestry, coastal resources, food crop production, integrated pest management, irrigation, soil management and watershed and catchment management besides a number of programmes that work on a variety of multipurpose activities with the objective to alleviate poverty through sustainable NRM. The groups represent all of the major categories of NRM groups identified by Pretty and Ward (2001) from eight countries in Asia, eight in South America and four in Africa.

The membership of six programme’s groups was solely men, eight were solely women, and 32 were mixed. We recognise the difficulties working with a category  like “mixed groups”, in which  women’s and men’s respective degree of participation may vary considerably and in which the exact gender composition of the groups and position of the group members is not explicitly measured by the questionnaire. Thus the  “mixed group” should be seen as a distinct category of group formation, creating different dynamics and providing unique opportunities for participation that are different from purely men’s and women’s groups. When compared with men-only and women-only groups, these mixed groups represent a phenomenon that allows us to investigate relationships between the presence of women (or men) in groups and overall group behaviour/performance. 

In all, the groups in the sample contained some 1015 families, representing an average of 22 members per group. Despite the constraints of  sample size, we were able to identify significant differences between some categories (maturity of groups, NRM achievements/approach and homogeneity of groups) and  trends in others (frequency of collaboration, solidarity and capacity to manage conflicts).

These groups were surveyed using a questionnaire instrument containing 31 questions divided into the five themes mentioned above. These included 1) collaboration (characterization of the organization of the group, values of collaboration, experience of collaboration outside the group); 2) social capital in networks (local connections, local-local and local-external connections); 3) capacity to overcome social division and conflict; 4) indicators of the maturity of the group and 5) NRM achievements and approaches. The questionnaire was prepared for response by key informants who were external programme facilitators (programme directors or workers with e-mail access) and the answers are based on their assessment of types and levels of social capital in the groups and not on evidence of specific actions and relations as experienced by group members themselves. Reliance on a key informant assessment  rather than a direct assessment by the people directly involved i.e. in our case the members of the NRM groups, is a limitation of the data in particular when a subjective, qualitative assessment is involved. To moderate  potential biases, we have put emphasis in the analysis on more tangible issues of social capital like frequency of collaboration and number of connections that  can easily and objectively be reported by external observers. At the same time, we have avoided going into some of the more intangible aspects of social capital, such as trust and reciprocity that would require an insider perspective. 

Another limitation of the study is the relatively small size and varied composition of the sample,  which required careful  selection of the statistical methods applied and triangulation of different measures. To analyse the data we used three different statistical methods to determine differences between the groups: i) frequency distributions of response for women’s, men’s and mixed groups; ii) Fisher’s Exact Test of association between responses and type of groups; and iii) Least Significant Different test (LSD-test) for women’s, men’s and mixed group’s averages in cluster of responses.

In order to compare the frequency of response for women’s, men’s and mixed groups we have calculated and compared how often women’s, men’s or mixed groups have chosen a given option on the average. This analysis was conducted for all responses. We used Fisher’s Exact Test to calculate whether the differences in frequency of response for women’s, men’s and mixed groups are significant. In our case the Fisher's Exact Test shows significant association when the value Pr <= P is equal or less than 0.05 (95% level of confidence) or when the Pr <= P is equal or less than 0.10 (90% level of confidence). To determine difference among averages for cluster of responses, we use the Least Significant Difference test, as it is useful for the comparison of five groups or less (we have three). To interpret the results of the LSD test, the LSD value is compared with the observed average differences. Means with the same t grouping letter are not significantly different because their difference are less than the LSD value. The LSD test was used to analyses cluster related to maturity of groups, local connections, types of collaboration outside the group and NRM achievements. Cluster analysis was carried out to analyse the relationship between group composition (women only, men only or mixed) and group maturity. First, multiple correspondence analysis was conducted of the seven variables used to define group maturity to generate scores for each group on dimensions that represent a combination of the proportion of the shared variance, and then cluster analysis of these scores was conducted using Ward’s method (SPSS, 1994).

Results from NRM Groups

Similarities between men’s, mixed and women’s groups

Despite the clear differences in these programmes and their geographic locations, there were many similarities among the groups. With respect to motives for collaboration (altruistic versus selfish), no significant differences were detected among men’s, women’s or mixed groups – a key aspect of relational social capital and of the argument used by some early ecofeminists (Sharma, 1980; White, 1992; Folbre, 1994). We found that in around half  of the groups, group members came together for common good and community purpose mainly (50% of the women’s groups, 66.7% of the men’s groups and 46.9% of the mixed groups), while in approximately one third of the groups, the majority of group members were collaborating because of the individual benefits such as resources and status they could gain from this. Moreover, 25% of the mixed groups and 12.5% of the women’s groups had other reasons for collaboration, emphasizing participation for both selfish and altruistic reasons. This includes sharing of ideas and more sustainable management of natural resources. 
More surprisingly, we did not find any evidence that women had stronger informal relations as indicated by kinship, friendship and neighbourhood relations (20% for men’s groups, 22.5% for women’s groups and 24.4% for mixed groups), despite of the well-documented research on social networks that suggests women have more informal and kinship related networks than men (More, 1990; Neuhouser, 1996; Agrawal, 2000). In general, the LSD test on group member’s relationships did not reveal any significant differences among women, men and mixed groups’ local connections (relational, functional, symbolic and place-based relations) except for the functional category where men had a significant higher score than both the women’s and mixed groups. However, it is worth noting that the principal relationship for all three groups is place-based which is consistent with the relatively high level of altruism and orientation towards the community by the majority of the groups. At the same time, all groups reported a very high level of cohesion with little likelihood of breakdown even after initial objectives had been fulfilled.

Gender Differences in Collaboration and Solidarity
Although we found no gender differences in the value placed on altruism, the analysis of collaboration identified some gender differences in collaborative behaviour. Comparing frequency of collaboration, women’s groups tend to meet more often than men’s and mixed groups (Figure 1). Half of the women’s groups meet on an average 1-2 times a week, much more frequently than the others: 83.3% of the men’s groups and 71.9% of the mixed groups meet at most bi-monthly. Women groups also collaborate more frequently outside the group (Figure 2). Members of half of the women’s groups collaborate on an everyday basis or 1-2 times a week, where only 16.7% do so in men’s and 31.3% in mixed groups. Member of half of the men’s groups collaborate outside only 1-2 times a year.

FIGURE 1

FIGURE 2

One explanation for the greater frequency of interaction by the women’s NRM groups is revealed by analysis of group members’ principal activities for collaboration outside the group (Table 1). Women’s groups collaborate more on everyday household activities like cooking and child rearing than both men and mixed group. In contrast, men’s groups work together on less frequent activities like community infrastructure projects as well as in community boards and in externally-facilitated projects. There is no significant difference among the group members’ collaboration outside the group over agricultural activities (sowing, weeding and harvesting) and NRM (fetching fuel wood and collecting water). The main purpose of the group for collaboration also provides some insight into why women’s groups meet more frequently. Access to monetary inputs or credit is the main purpose for meeting for the women groups and tends to be more important to women’s groups than to men’s groups only or mixed groups (31.3% compared with 16.7% for men’s groups and 15.3% for mixed groups) compared with other motivations for collaboration. Credit tends to require a high level of monitoring and turn-around. 

TABLE 1

Finally solidarity tends to increase in groups where women are present. A majority of all types of groups report that they always or usually help fellow members in case of emergency but mixed and women’s groups report more solidarity compared to the men’s groups: 90.7% of mixed groups and 87.5 % of women’s groups say they always or usually help fellow group members in case of emergency or need while 66.7% of men’s groups indicate that they do this. 

In summary, frequency of collaboration inside and outside the NRM group as well as solidarity are higher in groups including women, and this is mainly associated with collaboration in gender-specific tasks, responsibilities and needs. Our findings do not suggest that collaboration among women is related the special value they place on altruism.

Gender Differences and Conflict 

The Fishers Exact test of the differences among the group shows a significant higher homogeneity among members of women’s groups than men’s and mixed groups (37.5% of the women’s groups claim not to have significant differences among group members while the figure for the men’s groups and mixed groups is respectively 0% and 6.3%). On the other hand, our results show no gender differences in the incidence of conflict (50% percent of both men’s and women’s groups have no experience of serious conflict), but reported capacity to manage conflict tends to be higher in women’s groups. Overall, 73.9% of all groups report having demonstrated capacity (medium to very high) to overcome differences and conflict, but where women are present, groups tend to be better at managing conflict (50% of the women’s groups have high or very high capacity to manage differences and conflict, whilst only 33.3% of men’s groups and 40.6% of mixed groups do so) (Figure 3). However, these results may be biased by the fact that the term conflict and the severity of these could have been interpreted in different ways in the questionnaire. Consequently, respondents may have given they answers based on different understandings of the term “conflict”.

FIGURE 3

TABLE 2

Gender Differences in Group Maturity

Group maturity refers to the effectiveness of groups to sustain collective action, measured according to seven criteria. Table 2 presents the frequencies for men only, mixed and women only groups on each of the seven criteria. Overall, men’s groups are at an early, realization-independence stage of group maturity. Women’s groups, by contrast, have a strong capacity for sustained collective action indicated by the stage of awareness-interdependence in group maturity. It is important to note that maturity in this context does not refer to or correlate with age or duration of the group: our analysis also found women’s groups have fewer years of experience (3.9 years) than both the men’s (5.3 years) and the mixed (5.7 years) groups. Table 2 shows that women’s groups are more forward looking in terms of natural resource management and appear to have less fear of change. Women’s groups also conduct self-analysis more regularly, which is consistent with their generally more frequent rate of meetings and collaborative actions. And finally, women’s groups more often organize on their own behalf and with less external assistance than both the men and the mixed groups.

The conclusion that the presence of women in groups is likely to  increase maturity or capacity for self-defined and self-sustaining collective activity on a long term basis is supported by the results of the cluster analysis shown in Figure 4. Multiple correspondence analysis was carried out with two dimensions that are composites of group type and the criteria in Table 2. Dimension 1 represents `collective capacity’ as it is a composite of four variables: independence from external facilitators for problem solving; engagement in group planning and group testing; resilience and women’s presence in group composition. Collective capacity goes down reading from left to right in Figure 4. Dimension 2 is predominantly characterized by the variable `group formation’: thus groups formed because an external agency asked them to do so cluster at the top of Figure 4; groups formed without external agency cluster at the bottom. The most important cluster identified is Cluster G1, which is associated with groups formed without external agency. Groups in this cluster have women members, independence from external facilitators; group planning as well as group testing; and are considered unlikely to break down. This cluster is characterised by the presence of women in the groups: it includes all except one of the women-only groups and includes only one of the men-only groups. Cluster G3 differs from G1 in that its groups have been formed by external agency, and includes the one remaining women-only group. Cluster G2 and Cluster G4 consist of most of the men-only groups and are located mainly on the right hand side of Fig 4 , showing that collective capacity is lower in these clusters which are characterised by reliance on outsiders to solve problems as well as individual planning or testing . 

FIGURE 4

Gender Differences and NRM achievements

Gender differences were identified in the type of NRM achievements reported by the groups. Actual NRM achievements of the groups were classified in terms of their relation to different learning approaches – reactive and regenerative. Women’s groups report a significantly higher proportion of regenerative outcomes than men’s groups. There is no significant difference among groups in their reactive achievements. This difference among women’s and men’s group is consistent with their responses to the survey question designed to elicit which NRM approach the group applies. These findings support the assumption of Pretty & Ward (2001) that NRM learning approach is related to group maturity. We show that the more mature women’s groups apply more regenerative measures of NRM compared with the less mature men’s groups. 

Conclusions and Policy Implications

The analysis of different and complementary roles of women and men in social capital formation and the potential consequences of such differences for collective NRM in this study was guided by the proposition that women tend to build more relational social capital than men i.e. informal social relations and networks based on norms of collaboration and conflict management. The reason for this, it is argued, is that women supposedly value collaboration, altruism and conflict resolution more highly. Gender differences in stocks and use of relational social capital may translate into different natural resource management outcomes because norms of reciprocity facilitate collective management of natural resources by providing trust. Trust and reciprocity among actors at a personal and generalized level facilitate information exchange (and thus limit transaction costs) and so collaboration needed for collective action is enhanced. Collaboration which values solidarity and generosity may allow access to resources and discourage stakeholders from applying certain management practices that would affect others negatively. Women’s relational social capital and values which support solidarity with other women may enable them to organize more effective collective action than men.

Our analysis reveals mixed results in relation to these propositions. On the one hand, propositions about the tendency of women to have altruistic values and informal relationships that endow them with higher social capital than men are not supported by this study. In groups formed for collective action in NRM we did not find significant gender differences in relational social capital in terms of the reported value placed on altruism and the extent of informal kin relationships. On the other hand, we did find gender differences in the frequency of collaboration, solidarity, and capacity to manage conflict where the data reveal an effect on group behaviour of the presence of women in groups. We found that collaboration, solidarity and conflict resolution all increase with women’s presence in the groups, which is congruent with Molinas’ (1998) and Odame’s (2002) finding that women’s participation increased cooperation. Our findings suggest that norms of reciprocity are more likely to operate in groups where women are present and that this may be the result of  women’s work responsibilities that rely on frequent collaboration.

Similarly, capacity for self-sustaining collective action increased with women’s presence and was significantly higher in the women’s groups. The analysis demonstrated a significant relationship between a) maturity of groups and gender and b) NRM approaches/achievements and gender characteristics of groups.  This result supports the finding from another study  that maturity of groups is positively related to performance and management of natural resources (Pretty and Ward, 2001; Pretty, 2003). At the same time, we would be cautious about concluding that a more regenerative approach to NRM found in women’s groups compared with men’s more reactive approach is a direct result of higher awareness of ecological principles. This situation more likely reflects women’s potentially higher dependency on common property resources and their limited access to external inputs. 

The analysis provides clear evidence of the vital role of gender analysis for collective NRM and points to the importance of diagnosing gender differences in social capital in a community or a group before intervention in order to match the existing level of social capital with the need to organize for specific collective activities. It does not make sense to assume that women will automatically possess a higher stock of social capital than men. It will be important to examine how different gender-related needs, responsibilities and endowments, and in particular the gender division of labour, affect commitment to norms of reciprocity and collaboration

However, we recommend careful analysis of the potentials for the spillover effect of gender-differentiated social capital in order to identify ways for taking advantage of existing levels of social capital to strengthen the organization of  collective NRM. Such analysis must pay ample attention to the private interest of women and should consider whether and how collective action represent s a resource from  which different types of classes of women will benefit in different ways. Specifically it will be important not to  exploit women’s potential for collective action to implement NRM projects that are not in their direct interest and to avoid reinforcing the “dark side” of gender-specific social capital, which may be exclusionary and discriminatory. Women may depend more on some forms of relational social capital simply because they are excluded from male-dominated formal networks and organized power structures where institutional social capital is built and exercised. 

Moreover, informal networks are needed to cope with multiple responsibilities for household provisioning, reproduction, childcare and risk management. Women’s capacity for organizing effective collective action may not be related to, or depend on gender differences in the values, attitudes and informal relations that constitute relational social capital but on their opportunity for participation and even the sheer pressure of their workload. Based on the finding that mixed groups are an important type of organization where women’s presence has an effect on group performance, we would rather suggest that attention should be exercised in forming and supporting mixed groups to ensure that women  are given both a clear voice and decision-making power.  In mixed groups,  women and men are likely to have different needs, capabilities and preferences, and to the extent that these differences are respected  the presence of women in mixed groups is likely to raise the level of maturity and solidarity in the groups and so improve NRM outcomes. This would imply that an important  focus of gender-sensitive capacity building and interventions to promote collective action would be to ensure there is appropriate opportunity for women to participate.

Consequently, we recommend that interventions to promote collective action for NRM address directly the gender composition of  group organization, and in particular the groups’ relational and institutional social capital, and any norms, rules or  networks that exclude women from participation and decision-making. Such a recommendation necessarily implies readiness to challenge the structural positions from which women participate. To do so, it is critical to diagnose the power relations among men and women and comprehend their patterns of interdependence to be able to influence and facilitate gender relations and dynamics in collective action groups. Likewise, it is essential to asses the meaning of participation to women and men and understand better the dynamics and processes of how they draw on collective action resources in gender-differentiated groups. 
Further research could usefully examine these issues to flesh out the dynamics underlying our finding that the presence of women in NRM groups tends to increase their effectiveness. Based on our results, we suggest that understanding gender relations is important for the sustainability of groups and how they may improve NRM. Krishna’s question about how to tailor programmes to build collective action based on  recognition of gender differences in social capital remains unanswered by our analysis. However, one implication of our findings is that in cases where women are high on relational social capital as our analysis revealed, but weak on institutional social capital, and where men have strong institutional social capital but are short of relational social capital, their capacity to organize effective group processes for collective action in natural resource management will vary. Gender differences in social capital  imply that some form of intervention is required to construct  institutional social capital in the form of enforceable rules, procedures and sanctions that can be used by women, or alternatively that relational capital is built in the form of enhanced  to trust, norms of collaboration and conflict management for men. Thus we conclude that capacity building and interventions to promote collective action for natural resource management  need to be gender-differentiated.
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Annex A: Programme Inventory

	Agro-biodiversity
	

	· Strengthening The Scientific Basis For In-Situ Agricultural Biodiversity Conservation On Farm
	Vietnam

	· Community Based Biodiversity Development And Conservation Of Indigenous Vegetables Of Kenya Through Sustainable Use
	Kenya

	· Incorporation Of The Chain Of Users Of Potato In The Participatory Improvement Programme
	Ecuador

	
	

	Agro-forestry
	

	· Conservation Of Medicinal And Aromatic Plants For Sustainable Livelihood
	Nepal

	· Combining Ecological Knowledge And Socio-Economic Perspectives In The Participatory Improvement Of Multistrata Agroforestry Systems At The Forest Margin
	Indonesia

	
	

	Coastal resources
	

	· Programa Ecoplata: Apoyo A La Gestión Integrada De La Zona Costera Uruguaya Del Río De La Plata
	Uruguay

	· La Marginalización De Las Comunidades Costeras
	Mexico

	
	

	Food crop production
	

	· Whole Family Training In Maize,
	Bangladesh

	· Local Committee For Agricultural Research (CIAL Spanish Acronym)
	Colombia

	· Accelerating Adoption Of Zero Tillage In Rice-Wheat Systems In The Indo-Gangetic Plains
	Nepal and Pakistan

	· Risk Management Project
	Zimbabwe

	· Revaluation Of Native Potato Varieties With Emphasis On Gender In High-Risk Climatic Zones In Ayllu Chullpas
	Bolivia

	· Linking The Formal And Informal Systems: Exploring The Potential For Crop Development And Biodiversity Enhancement
	China

	· Improved Irrigation And Productivity For Organic Aromatic Herbs Farmers In The Provinces Of Sihuas Y Pomabamba, Department Of Ancash
	Peru

	
	

	Integrated Pest Management
	

	· Motivating Farmers To Reduce Insecticide Use
	Philippines and Vietnam

	· Integrated Management Of Potato Pests: Refining And Implementing Local Strategies Through Farmer Field Schools. The Case Of San Miguel
	Peru

	· Desarrollo Agrícola De La Población Indígena De La Zona De Influencia De Mitú - Monfort (Vaupés): Control De Pudriciones En Yuca Mediante Investigación Participativa
	Colombia

	
	

	Irrigation
	

	· Farmer Managed Irrigated Agriculture In Sindh Province
	Pakistan

	
	

	Multiple purpose
	

	· Sustainable Improvement Of Marginal Lands In Lebanon: Aarsal, A Case Study
	Lebanon

	· Mainstreaming Marginalized And Disadvantaged Community Through Gender And Developmental Activities In Morang District
	Nepal

	· Apoyo La Familias De Baja Renta De La Región Semi-Árida Del Estado De Sergipe
	Brazil

	· Participatory Rural Development Project
	Nepal

	· Manejo De Recursos Naturales En La Sierra Sur Del Perú – MARENASS
	Peru

	· Producción Sostenible De Flores De Anturios Como Alternativa De Diversificación, Conservación Y Paz Para La Mujer Rural En El Municipio De Caldono Cauca
	Colombia

	· Diseño E Implementación Participativos De Un Prototipo De Reconversión De Fincas A La Producción Sostenible De Hortalizas En El Municipio De Cota, Cundinamarca
	Colombia

	· Developing Effective Institutions For Sustainable Natural Resources Management In Deduru Oya River Basin
	Sri Lanka

	
	

	Soils management
	

	· Integrated Soil Productivity Initiative Through Research And Education
	Uganda

	· Control De Erosión De La Micro-cuenca Toralapa Alta – Tercera Fase
	Bolivia

	· Alternativas Para La Recuperación De Suelos Degradados En Zonas De Ladera Del Departamento Del Valle Del Cauca
	Colombia

	
	

	Watershed and catchment management
	

	· Mainstreaming Of Gender Concerns In Village Panchayats
	India

	· Participatory Innovation Development In Chivi
	Southern Zimbabwe

	· Support Programme For The Recovery Of The San Roque Lake Watershed
	Argentina

	· Regional Development Plan For The Chicamocha River Watershed
	Colombia
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Figure 2. Frequency of collaboration outside the group
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Table 1. Types of collaboration beyond specific group activities*

	Type of external collaboration
	Men’s (N=6)
	Mixed (N=32)
	Women’s (N=8)

	Natural resource management
	8.3%
	9.4%
	0

	Household
	0
	0
	31.3%

	Agriculture
	11.1%
	25.0%
	20.8%

	Community infrastructure
	33.3%
	18.7%
	8.3%

	Community organisation
	9.8%
	7.0%
	3.1%


* Least significant differences (LSD) test for cluster of responses
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Figure 3. Group capaciy to manage conflict
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Table 2. Proportion of men’s, mixed and women’s groups measured according to seven criteria in each of three stages of maturity (stage 1: Reactive-dependent; stage 2: realization-independent; stage 3: awareness-interdependent)

	Seven criteria measured
	Group type

	
	Men
	Mixed
	Women

	
	%
	N
	%
	N
	%
	N

	
	
	
	
	
	
	

	Group objective
	
	
	
	
	
	

	Stage 1: To conserve or restore a natural resource or resources to a previous status (the goal of the group is to restore what once was)
	0
	0
	12.5
	4
	12.5
	1

	Stage 2: To adapt to a change in the status of a natural resource or resources (the goal of the group is to adjust to new realities)
	66.7
	4
	46.9
	15
	12.5
	1

	Stage 3: To create new opportunities in managing a natural resource or resources (the goal of the group is to introduce something completely new)
	33.3
	2
	40.6
	13
	75.0
	6

	Views of change
	
	
	
	
	
	

	Stage 1: The group is fearful of change, it is defensive
	0
	0
	3.1
	1
	0
	0

	Stage 2: The group is adjusting to change, it is reactive
	50.0
	3
	46.9
	15
	12.5
	1

	Stage 3: The group is creating new opportunities, it is proactive
	50.0
	3
	50.0
	16
	87.5
	7

	Self-analysis
	
	
	
	
	
	

	Stage 1: The group has never evaluated its progress in meeting its objectives
	16.7
	1
	0
	0
	0
	0

	Stage 2: The group sometimes evaluates its progress in meeting its objectives
	66.7
	4
	59.4
	19
	25.0
	2

	Stage 3: The group regularly evaluates its progress in meeting its objectives
	16.7
	1
	40.6
	13
	75.0
	6

	Problem solving
	
	
	
	
	
	

	Stage 1: Usually relies on help from outsiders to solve a problem
	33.3
	2
	21.9
	7
	25.0
	2

	Stage 2: First tries to solve a problem itself before seeking help from outsiders
	33.3
	2
	71.9
	23
	75.0
	6

	Stage 3: The group doesn't need outside facilitators to solve its problems
	33.3
	2
	6.3
	2
	0
	0



	Planning and testing
	
	
	
	
	
	

	Stage 1: Individual planning and testing
	16.7
	1
	12.5
	4
	0
	0

	Stage 2: Group planning and then individual testing
	66.7
	4
	40.6
	13
	62.5
	5

	Stage 3: Group planning and group testing
	16.7
	1
	46.9
	15
	37.5
	3

	Group formation
	
	
	
	
	
	

	Stage 1: Because an external agency asked it to
	50.0
	3
	43.8
	14
	12.5
	1

	Stage 2: Because one or more of its members took the initiative and there was external agency support to help it form
	33.3
	2
	43.8
	14
	50.0
	4

	Stage 3: Because one of more of the members took the initiative to form the group without external support
	16.7
	1
	12.5
	4
	37.5
	3

	Resilience
	
	
	
	
	
	

	Stage 1: It is possible that group breaks down before its goals are achieved
	16.7
	1
	6.3
	2
	0
	0

	Stage 2: It is possible that the group breaks down after achievements of initial goals
	0
	0
	21.9
	7
	28.6
	2

	Stage 3: It is unlikely that the group breaks down. The purpose of the group is redefined when initial goals are achieved
	83.3
	5
	71.9
	23
	71.4
	5
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Figure 3. Group capaciy to manage conflict
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