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ecosystem service provision by reducing pesticide use amongst farmers. I found that incentives 

in the form of subsidies increased co-operative behaviour and decreased the rate of non-

cooperative behaviour. Enhancing communication did not increase the provision of ecosystem 

services across the game landscape, however it did increase cooperative behaviours between 

players. I argue that experimental games such as this have value beyond research and could be 

used as a tool for communities and conservation projects to explore the potential pros and cons 

of various interventions collaboratively.  

Together these chapters provide helpful evidence to improve the marketing, evaluation and 

future design of community-based conservation projects, in Madagascar and elsewhere, which 

will ultimately contribute to maximising benefits for both people and wildlife.  
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a number of drawbacks with the mechanism including: new negative externalities (such as soil 

erosion through the unintended promotion of eucalyptus planting) (Chan et al., 2017); 

motivational crowding-out (Rode, Gómez-Baggethun and Krause, 2014) and the tendency to 

benefit only the elite members of the community (Pascual et al., 2010).   

iii) Devolved authority 

Some community-based programmes such as co-management or participatory management 

projects devolve some level of authority over the natural resources to the control of the local 

community. Some evidence suggests increased conservation success when some level of 

control over natural resources was given to local communities (Adams and Hulme, 2001; 

Waylen et al., 2010). These mechanisms can include the establishment of local institutions 

(Bajracharya, Furley and Newton, 2005), though devolved authority requires the building of 

community capacity to undertake management of natural resources (Chaskin, 2001; Wells et 

al., 2004; Cavaye, 2008; Mizrahi, 2009). However there is limited quantitative evidence as to 

the effectiveness of the co-management approach (Whittle, Colgan and Rafferty, 2012; Nilsson 

et al., 2016).   
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Table 1.1 Summary of the data chapters and methods used within this thesis. 

  

  

Chapter Methodological approach Data used Data analysis 

Chapter 2 Choice experiment with validation & 

questionnaire 

Socio-economic data from 

questionnaire, 

Choice data from choice 

experiment,  

Zoo entrance data 

Mixed multinomial logit modelling (MIXL)  

 

Chapter 3 

 
 

Key informant interviews & 

Household questionnaire 

Socio-economic data & 

Likert based questions 

from questionnaire 

Principal component analysis (PCA) & Linear 

modelling 
 

Chapter 4 Household questionnaire1 

(Before-After-Control-Impact; BACI) 

Socio-economic data & 

Likert based questions 

from questionnaire 

Kolmogorov-Smirnov (KS) tests, Principal component 

analysis (PCA) & difference-in-difference analysis 

(linear mixed effects modelling; LME) 

Chapter 5 Key informant interviews, 

Household questionnaire & 

Experimental game 

 

Qualitative interviews,  

Socio-economic data  from 

questionnaire & Netlogo 

choice outputs 

Linear mixed effects modelling (LME) 

1The same households were visited twice over a 2-year period, this chapter uses a subset of households from Chapter 3 that completed both surveys. 
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2. To what extent do potential conservation donors value community-

aspects of conservation projects in low income countries?3 

 

Abstract 

There is a major gap in funding required for conservation, especially in low income countries. 

Given the significant contribution of taxpayers in industrialized countries to funding 

conservation overseas, and donations from membership organisation, understanding the 

preferences of ordinary people in a high income country for different attributes of conservation 

projects is valuable for future marketing of conservation. We conducted a discrete choice 

experiment with visitors to a UK zoo, while simultaneously conducting a revealed preference 

study through a real donation campaign on the same sample. Respondents showed the highest 

willingness to pay for projects that have local community involvement in management (95% 

confidence interval £9.82 to £15.83), and for improvement in threatened species populations 

(£2.97 - £13.87). Both of these were significantly larger than the willingness to pay for projects 

involving provision of alternative livelihoods, or improving the condition of conservation sites. 

Results of the simultaneous donation campaign showed that respondents were very willing to 

donate the suggested £1 or above donation (88% made a donation, n=1798); there was no effect 

of which of the two campaigns they were exposed to (threatened species management or 

community involvement in management). The small number of people who did not make a 

donation had a higher stated willingness to pay within the choice experiment, which may 

suggest hypothetical bias. Conservationists increasingly argue that conservation should include 

local communities in management (for both pragmatic and moral reasons). It is heartening that 

potential conservation donors seem to agree. 

 

  

                                                           
3 Published as: Lewis, A.R., Young, R.P., Gibbons, J.M., Jones, J.P.G. (2018) To what extent do potential 
conservation donors value community-aspects of conservation projects in low income countries? PLOS ONE, 
13, 1-18, https://doi.org/10.1371/journal.pone.0192935 

https://doi.org/10.1371/journal.pone.0192935
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2012; Di Minin et al., 2013; Zander et al., 2014). However, these studies assume that 

individuals only value the outcome of a proposed intervention, not the structure by which it is 

implemented. Other studies have used stated preference techniques to value the preference 

local people place on the impact of different environmental management mechanisms on their 

communities and livelihoods (Hanley et al., 2003; Kenter et al., 2011; Rakotonarivo, 

Schaafsma and Hockley, 2016). A notable exception, however, is a recent paper that shows 

that potential foreign donors have preferences for distributive benefits of payments for 

ecosystem services to local people in Madagascar (Markova-Nenova and Wätzold, 2017).  

 

Despite the wide use of choice experiments, they may be prone to hypothetical bias, as 

respondents do not have to support their choices with real commitments. Few choice 

experiments are able to validate their findings through external validation with a real market 

due to the difficulty in identifying a market valuing the same attributes (Hensher, 2010). A 

recent systematic review by Rakotonarivo et al (2016) identifies 11 non market valuation 

choice experiment studies, published between 2003 and 2016, that attempt to validate their 

results (Rakotonarivo, 2016). Often such studies are laboratory based and use undergraduate 

students and use a binding choice (where they are obliged to part with a good/ real money) if a 

choice within the experiment is selected (Taylor, Morrison and Boyle, 2010; Johansson-

Stenman and Svedsäter, 2012). Only one  study compared preferences made in a hypothetical 

choice with a revealed preference field study (Araña et al., 2013).  

We use a choice experiment to explore the extent to which potential donors to a conservation 

project in Madagascar (visitors to Jersey Zoo, headquarters of the Durrell Wildlife 

Conservation Trust) value the various aspects of a conservation intervention (threatened 

species populations, community involvement in management, the condition of sites of 

conservation concern and investing in the provision of alternative livelihoods). We explore the 

characteristics of donors with a stated higher willingness to pay, and preferences for the various 

aspects of the conservation project. We also attempted to validate the results of the choice 

experiments by conducting a revealed preference trial where those entering the zoo were asked 

to make a small donation to a conservation project in Madagascar (the advertising alternating 

between a focus on threatened species populations or community involvement in management). 

This paper therefore adds to the very limited literature comparing a hypothetical choice 

experiment with field observation of revealed preferences. It also increases our understanding 
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of the preferences of potential contributors to conservation projects among the general public; 

providing valuable marketing insights for conservation projects.   
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Madagascar over the last 20 years (Pollini et al., 2014), with over 1,000 community forest 

management sites alone (Scales, 2014; Rasolofoson et al., 2016).  

2.2.2 Choice experiment design 

The design of the choice experiment is based on hypothetical future conservation projects. The 

choice task was framed as a selection between different conservation management options that 

would require a financial contribution if selected. These future scenarios are described in terms 

of their attributes which are represented by levels (See Table 2.1 and Figure 2.1). In order to 

reduce the complexity we selected five attributes (four conservation attributes and a payment 

attribute to allow valuation in monetary terms). Each of the conservation attributes had three 

levels representing the potential levels of conservation interventions; a business as usual (BAU) 

scenario, where no further conservation measures are implemented; a moderate intervention of 

management and a substantial management intervention.  The four conservation attributes were 

selected based on the literature and in consultation with conservation practitioners and aim to 

reflect the range of approaches to conservation. We wanted to have an equal number of 

community orientated attributed and ecological orientated attributes to enable us to associate 

these attributes with the revealed preference campaigns. The payment vehicle was determined 

as a one-off donation to enable us to validate our results with the real donations, and it was 

decided to include £1 as one of the payment levels, to match the real suggested donation, though 

other studies suggest the payment vehicle could be increased taxation or an addition to a utility 

bill (Birol, Karousakis and Koundouri, 2006).  
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Figure 2.5. Sample choice task, where respondents were asked to select their preferred 

option.  
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The first of the choice experiment attributes was a focus on threatened species populations. 

This was explained with images of Malagasy threatened species: the Alaotran gentle lemur; 

the Madagascar pochard; the Flat-tailed tortoise; and the Madagascar giant jumping rat. The 

attribute included the increase, maintenance or decline of these threatened species. The second 

attribute concerned the extent to which local communities are explicitly involved in the 

management the conservation project. This includes training and empowerment of local 

individuals and reflects the way in which Durrell operate in many of their sites 

(Andrianandrasana et al., 2005; Earle, 2016). The third attribute focused on improving the 

condition of protected areas across Madagascar, levels included no sites, maintenance of sites 

or an improvement in the condition. The fourth attribute was the investment in alternative 

livelihoods for local communities as part of the conservation project. Examples given were: 

growing coffee, growing vanilla and providing bee keeping equipment. In addition, a payment 

attribute was selected. This was described as a one-off donation to contribute to the 

conservation project and ranged from £0 to £50. Note that the zero payment option was only 

included in the BAU option due to the fact that the management options all required payment. 

The attributes are clearly not completely stand-alone; for example, threatened species 

populations and the condition of conservation sites are closely linked as the condition of sites 

will influence threatened species populations. However a project may focus on species-based 

actions (e.g. enforcing anti-hunting laws, removing invasive predators) without a focus on 

habitat so we treat these as separate attributes. Similarly, the provision of alternative livelihoods 

does not inherently involve active community participation and decision making in a 

conservation project (Amulen et al., 2017) which is why these are included as separate 

attributes. In order to make sure respondents understood the task, each attribute, and the 

vocabulary used in the survey, a pilot study was conducted (n=14). This enabled us to further 

refine the design and to define the choke point for the payment attribute, where individuals 

would not be willing to pay above a certain amount (Mørkbak, Christensen and Gyrd-Hansen, 

2010). In order to make sure respondents understood both the task, each attribute  and the 

vocabulary used in the survey a pilot study was conducted (n=14). This enabled us to further 

refine the design and to define the choke point for the payment attribute, where individuals 

would not be willing to pay above a certain amount (Mørkbak, Christensen and Gyrd-Hansen, 

2010).  

A large number of unique conservation management scenarios can be constructed from this 

number of attributes and levels. Sawtooth software (V.3.2) and fractional factorial design 
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techniques were used to obtain a choice experiment design, which consisted of only the main 

effects. This resulted in 36 pair-wise comparisons of alternative management scenarios which 

were randomly blocked to 4 choice sets, each with 9 choice tasks. Each choice task contained 

two management scenarios and the BAU scenario with the corresponding zero donation. The 

BAU option is necessary to achieving welfare measures that are consistent with demand theory 

(Hanley, Mourato and Wright, 2002). If the BAU is omitted respondents may be forced to 

choose an option that they do not have any reference for and therefore could overestimate 

willingness to pay. Further details on the design of choice experiments can be found in Hanley 

et al (1988)(Hanley, Wright and Adamowicz, 1998)(Hanley, Wright and Adamowicz, 

1998)(Hanley, Wright and Adamowicz, 1998)(Hanley, Wright and Adamowicz, 

1998)(Hanley, Wright and Adamowicz, 1998)(Hanley, Wright and Adamowicz, 1998).  

2.2.3 Choice experiment data collection 

The survey was conducted during July and August 2016 with face-to-face interviews and 

recorded on Android phones using Open Data Kit (ODK) (Hartung et al., 2010). These were 

conducted over a 4 week period including a week before the school holidays began. Interviews 

were carried out by ARL and one research assistant. We aimed to obtain a representative 

sample of adult paying footfall through the ticket gates, visitors were approached 

opportunistically after entering the zoo, and only 11% of those approached refused to 

participate in the study. We do not believe respondents associated the choice experiment 

interview with the request for a donation at the gate as these were separate processes; one a 

formal zoo fund-raising activity and the other research conducted by researchers from a 

university. Interviews lasted 20 minutes on average and no longer than 30 minutes.   

The choice experiment was introduced by explaining each of the attributes, as well as the 

financial constraints in delivering these conservation scenarios, and individuals were presented 

with a practice choice task and time to ask questions. Throughout completion of the choice 

tasks respondents were reminded to consider their household budgetary constraints. Following 

the choice tasks we asked a series of short questions to collect socio-economic characteristics 

such as age, income and previous donations to charities (and whether these charities focused 

on humanitarian work or were wildlife focused). These were included as explanatory variables 

to explore heterogeneity in preferences, as well as to analyse the sample against paying visitors 

to the zoo.  
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was linked to the choice experiment. Barcode information gave us only the ticket type (e.g. 

adult, concession) and donation amount, no personal details of the respondents could be 

obtained (e.g. no bank or card details or personal names).  

2.2.6 Data Analysis 

Final choice tasks were analysed using R (version 3.2.2) and included in a mixed multinomial 

logit model (MIXL) in the GMNL package (Sarrias et al., 2015). To allow identifiability, the 

model was specified so that the probability of selecting a conservation management scenario 

was a function of attributes of that scenario and of the alternative specific constant (ASC). The 

ASC captures the effects of utility of attributes not included in the choice specific attributes 

(Birol, Karousakis and Koundouri, 2006). In this case the ASC estimates the utility for the 

baseline project relative to BAU and was coded 0 for BAU and 1 otherwise. When the 

parameter estimates are obtained by the use of the MIXL model, welfare measures, in the form 

of willingness to pay, can be determined by estimating the change in the conservation 

management attribute in question and the utility of income represented by the coefficient of the 

cost attribute.  

While unobserved heterogeneity can be accounted for in the MIXL base model, the model fails 

to explain the sources of heterogeneity (Hensher and Greene, 2003). By including interactions 

with respondent-specific socio-economic data with choice specific attributes, the model can 

identify variations in random and conditional heterogeneity in choice preferences. Socio-

demographic details of respondents were included as dummy variables into the final model. 

The income variable was adjusted for co-habiting respondents and was dummy coded for above 

average household income in the UK at £23,556 per annum (DWP, 2013). We created a dummy 

coded variable for high education, where respondents having a degree, or post graduate degree 

were given a 1, all others a 0. We also created dummy variables as to whether the respondent 

had previously donated to: any charity, a wildlife charity or a humanitarian charity (coded as a 

1 for donate and 0 for not donating).  

We then wanted to analyse the interactions between the revealed preference study and the 

choice experiment. Firstly we used a chi-squared test to test whether the proportions of 

individuals donating or refusing differed depending on campaign type. We then hypothesised 

that those exposed to the threatened species management campaign would have higher 

preference to the threatened species population attribute within the choice experiment. All 

respondents within the choice experiment survey had been exposed to one of the two marketing 
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2.3 Results 

2.3.1 Descriptive statistics. 

A total of 244 choice experiment interviews were conducted with an additional 31 refusals and 

10 individuals that dropped out during the interview. We have limited socio-demographic data 

of the paying footfall in the zoo but a comparison on the data we have from till sales during 

our study period suggests that we achieved a relatively similar proportion of student, adult and 

retired respondents (see Table B in Appendix 2.1). The results show a relatively even 

distribution across age groups, though more females were interviewed than males and results 

are skewed towards those with less children (Figure 2.2). 

Figure 2.6. Descriptive statistics of the respondents within the choice experiment survey 

2.3.2 MIXL model and interactions 

From the 244 completed surveys, after non responses were excluded, 1505 choices were 

included in a MIXL base model (Table A in Appendix 2.3). The negative sign on the payment 

coefficient, shows that respondents prefer options that cost less, which is in line with 

expectations. The remaining attributes are  positive and are all highly significant at the 1% 

level suggesting a focus on threatened species populations, community involvement in 

management, condition of conservation sites and alternative livelihood investment are all 
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demographic group had a negative preference for those attributes however, this was not 

significant. 

2.3.4 Revealed preference results 
A total of 14,116 paying visitors entered the zoo during the 4 week period. However, due to 

the volume of visitors entering through the tills, time and personnel constraints, only 13% of 

these were asked to give a donation (see Table 2.2 for a summary of the campaigns and the 

number of donators and refusers). The majority (88%) of those who were asked to donate did 

make the additional donation (see Table 2.2). However a chi-squared test showed that there 

was no significant difference between the proportions that donated or refused under the two 

marketing campaigns. 

Table 2.2 Summary results of donators and refusers the two marketing campaigns run at Jersey 

zoo over a four week period of alternating campaign types during July and August 2016. 

Campaign type Community (%) Threatened species (%) Total (%) 

Donation 797 (89) 778 (86) 1575 (88) 

Refusal 98 (11) 125 (14) 223 (12) 

Total 895 903 1798 

Data Source: Durrell Marketing department July- August 2016. Chi squared =3.02 

(P=0.074) 

 

Prior to approaching for interviewing we did not know who had been asked to make a donation 

at the tills, and with the relatively low proportion of visitors who were asked, this resulted in 

only 15% of the respondents that participated in the choice experiment having also been asked 

to give a donation. Of these 50 respondents that completed both elements of the experiment, 

43 gave a donation and 7 refused. Of these, only 40 were included in the final analysis (36 

donators, 4 refusals), due to drop outs and non-responses to the parts of the survey. 

The MIXL donor base model (with only those individuals that gave a donation during either 

campaign) showed similar patterns to the model for all respondents but note that the number 

of observations dropped from 1505 to 318 due to the small sample size (See Figure 2.4). 

Individuals had a negative preference for an increase in the payment attribute and the two 

attributes for threatened species populations and for community involvement in management 

remained significant at the 1% level (See Table C in Appendix 2.3). The attribute for alternative 
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livelihoods remains significant, but is lower than the community involvement in management 

attribute or threatened species populations attribute. The attribute for conservation sites is no 

longer significant. This implies that those that gave a real donation have a stronger stated 

preference for those conservation projects that improve both threatened species populations 

and community involvement in management. 

 

Figure 2.4. Mean willingness to pay (and 95% confidence intervals) for attributes within the 

choice experiment for those individuals that gave a real voluntary donation during either 

marketing campaign prior to participating in the choice experiment.  

We tested the hypothesis that those that refused to give a donation, under either campaign 

would have a lower stated willingness to pay than those that gave a real donation for two of the 

attributes within the choice experiment; species populations and community involvement in 

management. The results of the t-tests showed that there was no significant difference between 

donators and refusers in their stated willingness to pay for either attribute, though the sample 

size is very small (see Figure 2.5a). Finally we tested the hypothesis that those that refused to 

donate in the real campaigns would have a more negative payment coefficient, due to refusing 

to donate in real life. The sample size was very small for this test and there was no significant 
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difference in the random utilities for the payment attribute within the choice experiment. 

However, we can see that some individuals refused to give a real donation had positive utilities 

for the payment attribute (Figure 2.5b). This implies that some individuals may not have given 

the payment attribute adequate consideration of their ability to pay and those individuals that 

gave a real donation tended to have a lower preference for the conservation projects with higher 

costs.  

 

 

Figure 2.5. The difference between respondents that donated or refused during the real 

campaigns for both their willingness to pay and the payment coefficient within the choice 

experiment. Figure 2.5(a) Willingness to pay for respondents that refused or donated in the real 

campaigns for the corresponding attributes in the choice experiment. Donations and refusals 

are combined across the marketing campaigns as there was no significant effect of exposure on 

preference. The violin plots show median, upper and lower quartiles and the centred density. 

Figure 2.5(b) Individual coefficients for the payment attribute within the choice experiment for 

respondents that either refused or donated within the choice experiment. Donations and refusals 

are combined across the marketing campaigns as there was no significant effect of exposure.  
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3. Using a capitals-based approach to investigate multidimensional 

aspects of capacity for community conservation in Madagascar.  

 

Abstract 
Many community-based conservation projects seek to build community capacity to enable the 

co-management of natural resources. However there is little agreement on definition of 

community capacity and how it should be measured which poses challenges for the monitoring 

and evaluation of capacity building activities. We use a capitals approach (considering human, 

social, organisational and economic capital) to develop a set of indicators to quantify these 

foundational assets underpinning community capacity. Using 198 household surveys in 17 

communities in northern Madagascar, we investigate the relationship between the indicators 

within each capital and select a subset to characterise each capital. We explore the relationship 

between each of the foundational capitals and between these and poverty (as measured by a 

multidimensional poverty index). We find that single indicators for each capital may not be 

appropriate to represent the multidimensionality of community capacity. The approach 

developed is a first step in applying multiple indicators to enable the evaluation of the efficacy 

of capacity building interventions. Improved understanding of the strengths and weaknesses in 

community capacity can help in the development of effective capacity building initiatives to 

promote more successful conservation outcomes in community-based conservation projects.   
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both forms of social capital, as such we treat these capital assets as separate capitals within our 

analysis to better understand the attributes of the networks both within the communities and 

external to them. 

 

We explore the relationship between each of the foundational capitals by investigating how 

performance in each of the capitals is related. Finally, we explore the relationship between 

these and poverty (as measured by a multidimensional poverty index; Alkire et al., 2015). This 

study therefore focuses on the baseline levels of capacity assets prior to and capacity building 

activities as part of the community based conservation project (an opportunity catalyst). 

Measuring the capacity outcomes in terms of conservation outputs are therefore beyond the 

scope of this study.  

 

 

  



60 
 

Table 3.1 Summary of foundational capital assets for community based conservation projects, 

with key sources describing these assets as used in studies of community capacity. 

Capital Indicator Key literature sources 

Human 

Skills 
Foster-Fishman et al. 2001; Moore et al. 
2006; Cinner, Fuentes, et al. 2009; 
Davenport & Seekamp 2013; Raymond & 
Cleary 2013 

Knowledge Foster-Fishman et al. 2001; Pretty & Ward 
2001 

Leadership 
Raymond et al. 2009; Gruber 2010; 
Brinkman et al. 2012; Davenport & 
Seekamp 2013 

Motivation Pretty & Ward 2001 

Attitudes Mountjoy et al. 2014: Pretty et al. 2000 

Poverty & wellbeing * Moore et al. 2006; Mountjoy et al. 2014 

Social Capital 
Bonding 

Social network within 
the community 

Pretty & Ward 2001 

Collaboration Cinner et al. 2015 

Communication Foster-Fishman et al. 2001; Gruber 2010; 
Davenport & Seekamp 2013 

Trust Foster-Fishman et al. 2001; Gruber 2010; 
Davenport & Seekamp 2013 

Social Capital 
Bridging 

Social network outside 
the community 

Pretty & Ward 2001 

Collaboration 
Cinner et al. 2009; Izurieta et al. 2011; 
Mountjoy et al. 2013; Raymond & Cleary 
2013. 

Communication 
Cinner et al. 2009; Izurieta et al. 2011; 
Mountjoy et al. 2013; Raymond & Cleary 
2013. 

Trust Foster-Fishman et al. 2001; Brinkman et al. 
2012 

Organisational 
Capital 

Goals Foster-Fishman et al. 2001; Davenport & 
Seekamp 2013. 

Governance structures Cinner et al. 2009; Gruber 2010 

Responsibilities Izurieta et al. 2011; Campbell & Shackleton 
2001 

Economic 
Capital 

Municipal 
infrastructure 

Beckley et al. 2008; McClanahan et al. 2008 

Financial resources Beckley et al. 2008; McClanahan et al. 2008 

Equipment Chapman 2014 

Employment Brinkman et al. 2012 

*Poverty is often included under human capital, however in this study we treat it separately 
in order to understand how poverty (broadly defined as a multi-dimensional concept) 
interacts with the foundational capital assets. 
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importance of consent as well as ODK technical skills and interview techniques during a week-

long period involving role-playing as both interviewer and respondent. The training was also 

used to explore any technical issues arising with conducting the questionaire through the 

smartphone platform. 

 

3.2.2 Sampling strategy 
Interviews were conducted with household heads across the 17 fokontany between June and 

September 2015. Three villages were sampled in each fokontany as a maximum. Where a 

fokontany contained more than three villages, the villages were selected for sampling based on 

distance from the fokontany centre. We asked the fokontany president (or deputy when not 

available) to create a list of all villages and separate based on the fokontany centre, a close 

village (<30 minute walk) and a distant village (>30 minute walk). One from each group was 

randomly selected. 

 

We defined households as: a person or group of persons, related or unrelated who live together 

and share a common source of food (Randall, Coast and Leone, 2011). At each village the 

leader or deputy was contacted and the list of household heads in that village was collected, 

assisted by the local electoral register. We defined household heads as the main decision maker 

within the household (Walle, 2006). Household heads were given a number, and selected at 

random. When an individual was not available, an appointment was made. Where individuals 

either did not wish to be interviewed, or a reasonable appointment could not be made another 

name was drawn. Note that this method is potentially limited in that only household heads on 

the electoral register or those recalled by the leader will be included in this analysis, potentially 

omitting more isolated households. At the end of the survey households were asked if they 

would like to participate in further studies and GPS coordinates were collected to enable the 

relocation of the household. 

3.2.3 Ethics and data management 

The research was scrutinised and cleared under the Bangor University Research Ethics 

framework. All respondents were over the age of 18 and were told that the research was about 

how households, communities and organisations work together to solve collective problems to 

deliver local community and environmental benefits. We explained that the results may be 

published, but their names would not. All data was saved on a password protected computer. 

An oral consent script was read out (see Appendix 3.3) and respondents were told that they 
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3.3 Results 

3.3.1 Socio-demographic results 

In total, 198 household surveys were completed during July- September 2015. A total of 43 

villages were sampled within 17 fokontany and across 4 communes. Between 7 and 15 

household heads were interviewed per fokontany. The majority of our households were male-

headed households and the sample showed normal distribution across age groups, household 

size and number of dependents (Figures 3.2a-d). Some poverty indicators are also shown in 

Figure 3.2 (Figures 3.2e-j). These highlight the poverty in which the majority of households 

are currently living in through multiple measures. For example, across the communities we see 

poor access to sanitation. The majority of household heads either have no access to a toilet or 

use a shared one (Figure 3.2g) and the household water source tends to come from a shared 

well or from a lake river or stream (Figure 3.2f). Despite a majority of households having a tin 

roof on at least one of their household buildings (Figure 3.2i), a significant number of 

households had one or more food insecure months in the last year (Figure 3.2j). 
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Figure 3.2. Figures 3.2a-d describe socio-demographic variables of household heads within the 

survey (n=198). Figures 3.2e-j describe some poverty variables collected within the household 

survey (see Appendix 3.1 for all poverty variables).  
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3.3.2 The relationship between foundational capitals and poverty 

In total 57 indicators were included into the pooled principal component analysis (see 

Appendix 3.1 for a full list of all variables). The scree plot indicated a four component solution 

(see Appendix 3.4 for the scree plot figure). Figure 3.3 shows the four components plotted from 

the solution. These plots show the distribution of indicators and that there is considerable 

overlap between each capital. Contributions of indicators to the first component was largely 

dominated by bridging social capital indicators (indicators include trust and collaboration with 

external agents) which had higher values on the x-axis. The contributions to the second 

component were dominated by indicators of poverty with higher values on the y-axis. These 

figures highlight the need to reduce the number of underlying variables to fully represent each 

distinct capital.  
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Figure 3.3. Loadings for the 4 principal components within the matrix for all indicators of 

foundational capitals showing considerable overlap. The points represent individual indicators 

and are grouped by colour and ellipse according to foundational capital. See Appendix 3.1 for 

a full list of all variables included in the PCA analysis. 

 

  


























































































































































































































































































