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Executive Summary  
In 2008, the CARE-WWF Alliance emerged as a major strategic partnership between two international 
non-governmental organizations seeking to tackle the linked challenge of poverty and natural resource 
degradation. From the start, the mission of the Alliance was to test the idea that empowering some of 
the poorest and most vulnerable women and communities on the planet to engage in sustainable 
livelihoods and natural resource governance could improve their wellbeing and conserve globally 
important biodiversity. The flagship Alliance project in Primeiras e Segundas (P&S), Mozambique sought 
to advance three key objectives: Healthy Livelihoods, Healthy Ecosystems; Empowered Citizens; and 
Supportive Policies and Institutions. This involved implementation of conservation interventions �t 
especially Community-Based Natural Resource Management of fisheries, mangroves and forests �t and 
development interventions �t namely, Farmer Field Schools, Village Savings and Loan Associations, and 
Water Sanitation and Hygiene with nutrition and gender approaches mainstreamed. Often, conservation 
and development interventions were implemented together in the same communities, and sometimes, 
conservation or development interventions were implemented separately in different communities. 

Research Design  
A decade after its inception, the Alliance used existing monitoring data to support an evaluation that 
assessed the social impacts of the integrated conservation and development program. The design of the 
final evaluation was constrained by a baseline intended for project monitoring rather than impact 
assessment, while depth of analysis was constrained by time. In 2018 and 2019, the Alliance 
collaborated with expert consultants, academic partners, and the Alliance for Conservation Evidence 
and Sustainability to implement a mixed-methods evaluation answering two questions: 

1. What are the social impacts of natural resource management in P&S?  
2. How do impacts vary between those who participated in conservation interventions, 
development interventions, both, or neither?  

The primary methods were household surveys and focus group discussions. Data included quantitative 
metrics on human wellbeing (dietary diversity, food provisioning and household assets) and qualitative 
perceptions on the conservation and development interventions, and their influence on wellbeing. 
Study sites were a mix of sites where community-based conservation and development interventions 
were applied together, or separately. 

Results 
Conservation interventions �t no-take zones, community mangrove or community forest management �t 
were associated with 25% increase in dietary diversity between 2008 and 2014. After that, investment in 
community-based conservation declined, and by 2018, the correlation was no longer present. When 
community-managed no-take zones were properly enforced, communities perceived that they 
contributed to improved food and nutrition security by increasing access to larger and more diverse fish 
and seafood. Communities also reported that well-managed mangroves and forests improve the food 
security of single women, who suffer disproportionately from poverty and food insecurity. However, 
qualitative analysis uncovered many challenges and pitfalls to how community-based conservation was 
implemented in P&S that, if left unaddressed, could undermine both ecological and social sustainability 
in the long run.  

Community-based conservation interventions were not correlated with significant changes in wealth in 
the form of assets, like bicycles. But communities valued no-take zones because fish are a critical source 
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of cash income. Communities also report that well-managed forests improve material wellbeing through 
provision of timber and other materials for building infrastructure and protection from severe weather 
that could harm their assets. Because communities understand that mangroves serve as nurseries for 
fish and shellfish, they also perceive that mangrove protection contributes to their economic wellbeing. 
W�Z���v���š�Z���Œ���[�•�������•�µ�Œ�‰�o�µ�• of crabs and snails, women gather and sell them for extra income.  

Households in communities with Farmer Field Schools were 13% more likely to experience year-round 
food security. For other interventions, sub-groups in the community experienced different levels of 
benefits. Access to credit, advanced through the microcredit interventions like Village Savings and Loan 
Associations, was correlated with a 31% increase in the reported assets of female-headed households. 
Communities similarly perceived that well construction and community-based mangrove protection 
benefit women more than men because women are often responsible for fetching water and more 
dependent on harvesting shellfish. Finally, communities perceive that no-take zones improve the food 
security and economic wellbeing of male-headed households more than single women, who are 
culturally excluded from most fishing activities.  

Recommendations  
Despite its limitations as a case study, the evaluation offers insights and implications relevant to 
different stakeholders involved in implementing integrated conservation and development projects.  

Recommendations to accelerate conservation and development impacts:  
�x Donors, governments and practitioners should invest in long-term sustainability through nested 

natural resource governance systems, including capacity building at multiple levels.  
�x Practitioners should build incentive structures that sustain community conservation areas from 

the short to long term and equitably distribute their costs and benefits between resource users.  
�x Practitioners should communicate and monitor for a shared understanding of roles and 

responsibilities and costs and benefits between project stakeholders. 
�x Practitioners should engage the same research partner over the life of a project. If not possible, 

it is critical to clearly document the research process and rationale for decisions.  
�x Researchers should invest in co-interpretation of data, including the perspectives of project 

implementers, communities and other stakeholders.  
�x Practitioners and researchers should use evidence to infuse community voices into global 

policymaking and accelerate adoption of integrated approaches for delivery of the 2030 
conservation, development and climate agendas, such as the Sustainable Development Goals, 
the Paris Climate Accord and Convention on Biological Diversity.   

Recommendations for ongoing programming and further research in Primeiras e Segundas:  
�x The new project in P&S has addressed community-based conservation committee governance 

pitfalls in its social and environmental risk assessment and monitoring system.  
�x The new project plans to use baseline socioeconomic data for more robust beneficiary targeting 

�š�}�����À�}�]�������o�]�š���������‰�š�µ�Œ���U���Œ�����}�µ���o�]�v�P���Á�}�u���v�[�•�����u�‰�}�Á���Œ�u���v�š�����v�����P���v�����Œ���]�v�š���P�Œ���š�]�}�v�����(�(�}�Œ�š�•���š�}��
ensure that vulnerable community members, like female-headed households, benefit.   

�x The new project will provide relevant feedback on the findings, their implications and our 
recommendations to local stakeholders, including participating communities, national non-
governmental organizations, district governments, and local private sector actors.  

�x Researchers should drive improved understanding and practice by further analyzing the 
quantitative and qualitative data and contextualizing findings within peer-reviewed literature 
and larger drivers of change, like climate change.    
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Introduction  
The CARE-WWF Alliance  
While WWF and CARE have worked together opportunistically since the 1980s, the CARE-WWF Alliance 
emerged in 2008 as a major strategic partnership between two international non-governmental 
organizations seeking to tackle the linked challenge of poverty and natural resource degradation. From 
the start, the mission of the Alliance was to test the idea that, by empowering some of the poorest and 
most vulnerable women and communities on the planet to engage in sustainable livelihoods and natural 
resource governance, we could both improve their wellbeing and conserve critical biodiversity. Thus, 
over the last decade, the CARE-WWF Alliance has been focused on testing and implementing integrated 
conservation and development approaches with the aspiration of building just and sustainable food 
systems that can support the delivery of the Sustainable Development Goals. 

The Alliance project in Mozambique sought to advance three key objectives: Healthy Livelihoods, 
Healthy Ecosystems; Empowered Citizens; and Supportive Policies and Institutions. In 2012, the Alliance 
made meaningful progress toward the third objective when Primeiras e Segundas (P&S) became the 
first Environmental Protected Area, a unique legal designation that permits local subsistence use and 
community management. In 2016, an Alliance-supported management plan for P&S was approved, 
providing regulations for community management of fisheries and mangrove resources in practice.  See 
Research on the Alliance Program in Primeiras e Segundas, Mozambique for a summary of research 
findings to date and Annex 1 for the detailed project theory of change. 

As the P&S Sustainable Livelihoods project was concluding in 2018, the CARE-WWF Alliance teamed up 
with the Alliance for Conservation Evidence and Sustainability (ACES) to conduct end-line research to 
understand the social impacts of this integrated conservation and development experiment.  

The Alliance for Conservation Evidence  
While community-based approaches to conservation have proliferated rapidly across southern Africa, 
Asia, and South America in the last decades, the evidence base indicating under what conditions 
community-based interventions are effective and why remains limited. While the pace of evidence 
generation and synthesis has increased through the efforts of individual scholars and organizations, 
these efforts have been largely uncoordinated, with limited progress integrating evidence into decisions.   

To catalyze the transformation of 
conservation into an evidence-based 
practice, ACES was formed in 2016.  
Together, ACES has developed a holistic 
theory-based monitoring, evaluation and 
learning (MEL) framework designed to 
explore the social and ecological processes 
influencing community-based natural 
resource management (CBNRM) 
establishment, impacts and spread. The 
framework builds on foundational social 
and ecological theory, drawing particularly 
on insights from collective action theory 
(Ostrom 1990), common pool resource 
governance theory (Ostrom 1990) and diffusion of innovation theory (Rogers 2003). To anchor the 

Figure 1. The ACES model draws on theory to understand the 
establishment, outcomes and spread of CBNRM interventions. 
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framework, ACES is implementing a portfolio of learning projects designed to provide credible and 
salient insights for decision-makers on community-based approaches, while also providing a proof of 
concept on the potential for collaborative MEL to drive evidence-based decision-making in conservation.  
The portfolio, spans marine, forest and grassland systems in 15 countries and harnesses the expertise of 
more than 40 academic and practitioner organizations.     

The evaluation described in this document on the Alliance in Mozambique is one of the four learning 
projects currently embedded in the ACES portfolio. In 2018, the ACES team recognized that research on 
this ten-year project in P&S offers a unique opportunity to explore quantitative and qualitative data 
about the social outcomes of CBNRM (see Z2 in Figure 1, previous page).  

Research on the Alliance Program in Primeiras e Segundas, Mozambique   
Previous research on the Alliance program in P&S suggests that development interventions were 
successful in advancing development objectives, and community conservation initiatives were delivering 
both conservation and livelihood benefits.  
 
A 2017 ���À���o�µ���š�]�}�v���}�(�������Z���[�•���E���u�‰ula Adaptation to Climate Change project1 found:  

�x Through adoption of more sustainable practices and improved seeds, Farmer Field School (FFS) 
members doubled production of their staple crop, cassava. They were also twice as likely both 
to experience food security for 10 months per year and to recover from food shocks than non-
member farmers.  

�x Women participating in Village Savings and Loan Associations (VSLAs) were 7.5 times more likely 
to report access to credit than non-participants; this halved the gender gap in loan access and 
�]�v���Œ�����•���������Ç���(�]�À�����š�Z�����v�µ�u�����Œ���}�(���(���u�]�o�]���•���]�v�À���•�š�]�v�P���]�v���š�Z���]�Œ�����Z�]�o���Œ���v�[�•�������µ�����š�]�}�v.2 

 
Mid-term research in 2014 on community-managed No-Take Zones (NTZs) found:  

�x NTZs �t where extraction of marine resources, like fish and mangroves, are prohibited to 
facilitate stock regeneration �t resulted in increased levels of fish abundance. Between 2010 and 
2014, fish species diversity in the sanctuaries also tripled, boasting 50% more species than 
unprotected areas.  

�x Seventy percent of fishermen reported increased catches from spillover zones where fishing is 
permitted outside of the NTZs, and 88% of sampled community members supported this 
community co-management approach.3  

 
In anticipation of new investment in P&S, this summative evaluation seeks to take advantage of the 
rarity of a decade of socio-economic data to understand if conserving ecosystems helps people. To this 
end, the evaluation addresses two overarching research questions, disaggregated into six sub-questions: 

First, what are the social impacts of natural resource management in P&S?  

RQ1A. What changes did communities experience in food security and wealth?  

 
1 �d�Z�����E���������‰�Œ�}�i�����š���•���Œ�À���������•�������u���i�}�Œ�������o�]�À���Œ�Ç���u�����Z���v�]�•�u���(�}�Œ���u���v�Ç���}�(���š�Z�������o�o�]���v�����[�•�������À���o�}�‰�u���v�š���]�v�š���Œ�À���v�š�]�}�v�•���]�v���š�Z�����Œ���P�]�}�v��
between 2015 and 2017.  
2 Peham, Andreas (2017). NACC Final Evaluation Report.  
3 Fisher, Brendan (2014). Fishing for the Future: Social and Biological Aspects of No Fishing Zones in Mozambique. CARE-WWF 
Alliance: Washington, DC. 
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RQ1B. To what extent are community-managed fisheries, mangroves, and forest interventions 
correlated with changes in community food security and wealth?  

Second, how do impacts vary between those who participated in conservation interventions, 
development interventions, both, or neither?  

RQ2A. To what extent do changes in food security and wealth differ between communities that 
participated in both CBNRM and development interventions compared with those that 
participated in one or none?  

RQ2B. To what extent do changes in food security and wealth differ between individuals that 
participated in both CBNRM and development interventions compared with those that 
participated in one or none? 

RQ2C. To what extent do changes in food security and wealth differ between women and men?  

The final cross-cutting question is: To what extent has the Alliance contributed to these changes?  

Methodology  
Research Design  
The research used a mixed-methods approach, combining quantitative household survey data collected 
in 2008, 2014, and 2018 with qualitative focus group data collected in 2018. While the project was 
implemented in four districts across the Nampula and Zambezi Provinces across northern Mozambique, 
the 2018 was conducted in just Nampula �W�Œ�}�À�]�v�����[�• Angoche and Moma Districts. Quantitative and 
qualitative data were collected in the same eight communities (see tables 1 and 2). Communities were 
selected for this study to (1) maximize the comparability across quantitative survey years, and (2) to 
ensure a useful balance of communities that experienced conservation and development interventions, 
only conservation interventions, only development interventions or no intervention); and (3) minimize 
costs.  

Because surveys in 2008 and 2014 were initially designed for monitoring implementation, they were an 
imperfect point of departure for an impact evaluation. Key challenges include underpowered sampling 
in 2008 and surveying only on communities in Moma District that received conservation interventions in 
2014. Nonetheless, we determined that the opportunity to analyze a full decade of data that could 
provide insights on the social outcomes of community conservation was not to be passed up. The 2018 
survey was designed to take advantage of and improve upon previously used variables and sampling 
methods to get us as close as possible to impact evaluation. The resulting 2018 dataset is comprised of a 
representative sample of communities that either received a conservation intervention (5 communities, 
140 households), a development intervention (5 communities, 222 households), both (3 communities, 
340 households), or none (1 community, 87 households) in the decade between 2008 and 2018.  

The number of surveys collected and used for analysis in the 2014 and 2018 samples were based on 
Population Proportion to Size of each community. This method ensures that we have enough surveys to 
constitute an accurate cross-section of each community. In 2018, our target sample size was based on 
the most recently available census (sometimes 1997, sometimes 2007 and, in rare cases, 2017) for that 
���}�u�u�µ�v�]�š�Ç�����v�������À���Œ���P�����‰�}�‰�µ�o���š�]�}�v���P�Œ�}�Á�š�Z���(�}�Œ���š�Z���š���‰�Œ�}�À�]�v�����[�•���Œ�µ�Œ���o�����Œ�����•�X��The selection of households 
in the field followed a classified random approach. The community was stratified into smaller sections, 
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following headship or socio-geographical patterns. The team was split into sub-teams and each was 
allocated to an area. For each area, the team identified the center of that area and randomly selected a 
direction to follow, which was decided by the way that a pen fall after being spun. Every household was 
selected in that direction until the desired number of households was reached. 

In 2018, 469 households were surveyed across eight communities (see Figure 2, above). The minimum 
sample size to accurately represent the was 425; therefore, we believe this survey and the subsequent 
analyses are representative of the overall population. Table 1 (below) also includes the sample obtained 
for each settlement.4 Relative to the eight communities in 2018, six of the same communities 
(Nauluco, Namame, Pulizica, Namiepe, Corane and Macogone) were surveyed in 2008, while only three 
of the communities were surveyed in 2014 (Manene, Corane and Mingolene). For a summary of the 
communities sampled, see also Table 1 (next page).   

The qualitative research was designed specifically to understand (1) general perceptions of change over 
time, and (2) perceived changes over time in wellbeing, community participation, and household 
decision-making. Within both questions, the research explored how the Alliance contributed to change 
in perceptions, and how perceptions varied between men and women. The qualitative research also 

 
4 See Annex 4. Quantitative Instruments and Codebook for the 2008, 2014 and 2018 household survey instruments in 
Portuguese. 

Figure 2. Map of the Eight Communities Sampled in 2018  
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explored perceptions on how CBNRM evolved over time in sites with conservation interventions, 
grounded in Elinor Os�š�Œ�}�u�[�•��eight principles of common pool resource governance (see Table 2, p. 14).  

           Table 1. Communities, interventions, sample size needed and acquired (2018) 

District Community 
Conservation  
Interventions  
(2008-2018) 

Development 
interventions  
(2008-2018) 

Focus Group 
Protocols 

Implemented 

Required 
Household 

Sample  

Household 
Surveys 
Realized  

Angoche  

Nauluco No No P1, P2 and P3  
51 55 

Namiepe 

Coastal forest 
management via 
CBNRM 

FFS, VSLA, and 
chicken vaccination 

P1, P2, P3 and P4  
 
 

41 49 

Pulizica 

NTZ and 
mangrove 
management via 
CBRNM  

No P1, P2, P3 and P4  
 
 

30 35 

Namame 
No FFS, VSLA, chicken 

vaccination, and 
gender/ nutrition  

P1, P2 and P3  
 

63 70 

Macogone 
No FFS, VSLA, chicken 

vaccination and 
gender/nutrition  

P1, P2 and P3  
 

87 92 

Moma  

Manene 

NTZ and 
mangrove 
management via 
CBNRM 

FFS, VSLA, chicken 
vaccination, gender/ 
nutrition, Water 
Sanitation and 
Hygiene (WASH) 

P1, P2, P3 and P4  
 
 
 

64 69 

Corane/ 
�D�[�‰�]�À����
Praia 

NTZ and coastal 
forest and 
mangrove 
management via 
CBNRM 

FFS, VLSA, chicken 
vaccination, 
gender/nutrition, 
WASH 

P1, P2, P3 and P4  
 
 
 

59 64 

Mingolene 

NTZ and 
mangrove 
management via 
CBNRM 

No P1, P2, P3 and P4  
 
 

30 35 

Total 

5 communities 
received 
conservation 
interventions, 3 
of which also 
received 
development 

5 communities 
received 
development 
interventions, 3 of 
also which received 
conservation 

29 FGDs (8 of 
protocols 1, 2 and 3 

with protocol 4 
implemented in the 
5 communities w/ 

CBNRM 
interventions) 

 
 
 
 

425 469 
 
 

 

Focus group discussions (FGDs, n = 29 representing approximately 300 distinct community members) 
exploring these questions were carried out in eight communities with Alliance participants and non-
participants. Focus groups were facilitated in Portuguese, recorded, and transcribed. Focus groups were 
carried out by two field teams, each with one lead facilitator and one note-taker, using one of four 
protocols designed to answer the specific research questions pertaining to the group of stakeholders in 
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each focus group.5 In all communities, focus group were organized to ensure all voices were heard and 
included males and females from the communities who either participated or did not participate in 
interventions, as well as male and female members of natural resource management committees. 

Table 2. �K�•�š�Œ�}�u�[�•�����]�P�Z�š���W�Œ�]�v���]�‰�o���•���}�(�����}�u�u�}�v-Pool Resource Management 

1. Boundaries Support defining group boundaries 

2. Rules match local conditions Ensure rules governing resources match local needs and 
conditions. 

3. Participation in rule-making Ensure that those affected by the rules can participate in 
modifying the rules. 

4. Monitoring Support accountable monitoring (led by communities) of 
natural resources 

5. Enforcement Graduated sanctions are enforced for those not following 
rules 

6. Conflict resolution Provide accessible, low-cost means for dispute resolution. 

7. Local rules are respected Ensure that resource users have the rights to organize 
and make autonomous decisions (and rules are respected 
by outsiders) 

8. Nested governance Build responsibility for governing the common resource in 
nested tiers from the lowest level up to the entire 
interconnected system. 

 
Analysis  
Methods 
The quantitative analysis for this report focuses on the eight communities sampled in Moma and 
Angoche Districts (N= 789 across all years). All data manipulation and quantitative analyses for 
this �Œ���‰�}�Œ�š���Á���•�����}�v�����µ�•�]�v�P���Z�Z�[���•�š���š�]�•�š�]�����o�����}���]�v�P��software. All figures were produced using the plotting 
functionality of base �Z�Z�[���}�Œ���µ�•�]�v�P���š�Z�����Z�P�P�‰�o�}�š�î�[���‰�����l���P�����(�}�Œ���Z�Z�X�[ We harmonized the datasets for the three 
surveyed years by first compiling all the questions which were identical across the time periods. For 
questions which were similar across years but not the same, based on logic and question format. For 
example, many questions allow respondents to choose multiple answers from a list. For these questions, 
���v�Ç�����v�•�Á���Œ�•���Á�Z�]���Z���Á���Œ�����o�]�•�š�������]�v���}�v�o�Ç���}�v�����}�Œ���š�Á�}���Ç�����Œ�•���Á���Œ�������o���•�•�]�(�]���������•���^�}�š�Z���Œ�_���Á�Z���Œ�������‰�‰�Œ�}�‰�Œ�]���š���X��
Other questions prompted respondents to choose just one answer from a list of many specific choices 

 
5 See Annex 5.1. Focus Group Discussion Protocols in Portuguese.  
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(e.g. community group membership). Where these types of questions were not identical across years, 
we created fewer and broader categories which we used to bin the responses.  

Survey questions were classified and analyzed as the most appropriate variable type, determined by 
data availability and best practices in statistical computing. For example, all community conservation or 
development interventions were analyzed as logical variables (TRUE vs FALSE), while gender was 
analyzed as character variables, and education was analyzed as a factor (ordered categorical) variables. 
Effect sizes and significance values were computed using hierarchical linear models. When 
possible based on effect size, statistical disaggregation by gender was done by assigning gender a 
random intercept or random intercept and random slope in the equations.  All linear models were fit to 
the appropriate distribution of the question being analyzed (normal, gamma, Poisson, binomial, or 
negative binomial). The standard significance value of p < 0.05 was used to determine the credibility of 
�}�µ�Œ�����v���o�Ç�•���•�X�����v�Ç���Œ���•�µ�o�š�•���Œ���‰�}�Œ�š���������•���^�•�š���š�]�•�š�]�����o�o�Ç���•�]�P�v�]�(�]�����v�š�_���µ�•�����š�Z�]�•���•�š���v�����Œ�����š�Z�Œ���•�Z�}�o���X�� 

Table 3. �<���Ç���/�v���]�����š�}�Œ�•�[��Metrics, Sample Size and Analysis  
 
Key Indicator Metric Sample 

Size (2008) 
Sample 
Size (2014) 

Sample 
Size (2018) 

Analysis Notes 

Household 
Dietary 
Diversity Index 

The number food 
groups households 
reported eating in 
the previous 24 
hours (out of a 23 
possible food 
groups). 

184 136 469 Food groups were 
weighted based on the 
nutritional value of the 
food groups, as per 
Mozambique Technical 
Secretariat for Food 
Security and Nutrition 
(SETSAN) 2006 guidelines6  

Months of 
Adequate Food 
Provisioning  

The number of 
months in the last 
year households 
reported having 
enough food for 
the entire family.  

0 0 469 n/a 

Household 
Asset Index  

The number of 
assets households 
reported owning 
(out of 27 possible 
household assets). 

184 136 469 Asset values were 
weighted based on the 
productive or non-
productive value and 
relative frequency of each 
asset, as per SETSAN 2006 
guidelines7 

 

For some analyses of household consumption and assets,8 we use weighting to better understand the 
financial and nutritional wellbeing of survey respondents (see Table 3, above). This weighting system 

 
6 SETSAN (2006) as cited in Oliveira, Leila (2008). Situation Assessment for Support to Sustainable Livelihoods in the District of 
Angoche, Moma and Pebane. Co-Arq: Maputo, Mozambique. Pp. 16-18.   
7 Ibid. 
8 Household assets offers a good proxy for wealth in rural places, like northern Mozambique, because:  

�x assets are less likely than income to change in response to short-term economic shocks;  
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ensures that we accurately capture the benefits of individual household goods or food groups. Certain 
househol�������•�•���š�•���u���Ç�����������o���•�•�]�(�]���������•���^�‰�Œ�}���µ���š�]�À���_���}�Œ���^�v�}�v-productive.�_ Productive assets are those 
with the potential to generate income directly or indirectly, such as a sickle, motorcycle or cell phone. 
Non-productive assets, like beds or plates, do not have the potential to generate income but are often 
necessary for day to day life. Similarly, more nutritious food groups were weighted more heavily 
considering their outsized contribution to nutrition security.  

Qualitative analysis of the FGDs was conducted using the NVIVO 12 software, for latent content analysis, 
which uses lexical cues and indicators to understand the context and meaning of the text. The coding 
was done both inductively and deductively. A set of nodes, or themes, were first identified based on the 
research questions and theory (for example, specific Alliance interventions or attributes of human 
wellbeing). An iterative process of coding was carried out (see Annex 5.4 for more detailed methods) 
that both deductively identified insights from the data, while also inductively allowing insights to 
emerge from the data.9  

In brief, the qualitative analysis explores food and nutrition security through consideration of FGD 
passages focused on food access, production and quality. These discussions include community member 
perceptions of agricultural techniques, yields, food availability, food access and the ability to purchase 
food, food diversity, nutrition, seasonality and hunger. Meanwhile, qualitative exploration of wealth and 
economic wellbeing considered FGD discussions focused on income sources, savings practices, access to 
markets and financial services, inflation and related economic topics.  

Limitations  
The quantitative analysis of this project is significantly limited by several issues related to data 
collection. The first and most ubiquitous of these is sample size, i.e., the number of survey respondents. 
In many cases, when we attempt to disaggregate the sample by multiple variables (e.g., community, 
gender, intervention participation, etc.), we reduce our sample to less than 50 observations and thereby 
render impossible statistically significant analyses. Another major limitation of this analysis comes from 
issues of data availability for communities in 2014. In 2014, no data is available for communities that did 
not receive conservation interventions, i.e., received only development interventions or no intervention 
at all. This lack of data limits our ability to compare the impacts of conservation interventions with other 
interventions over time.   
 
There are also issues with sampling methodology across all three household survey instruments (i.e., 
2008, 2014, 2018 surveys).10 While many questions were consistent across all surveys, there is 
considerable variation in questions between years, including wording and response options; these 
differences potentially bias responses and certainly limit comparability across instruments. Additionally, 
the data collection periods were inconsistent across instruments: while the 2008 and 2018 surveys were 
both collected in the August or September window, the 2014 survey was collected closer between 

 
�x asset measurements are less susceptible to voluntary and involuntary bias than sensitive questions about income; 

and 
�x Rural areas in lower-income countries remain less integrated in the market economy.  

9 See Annexes 5.3. Qualitative Codebook and 5.4 Extended Qualitative Methods for more details on the qualitative analysis 
process, including final nodes, descriptions and examples. 
10 All three household survey instruments and associated codebook(s) can be found in Annex 4. Quantitative Instruments and 
Codebook.  
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March and April, closer to the hungry season.11 These inconsistencies may limit the comparability of 
responses to key questions. For instance, dietary diversity is measured based on what the respondent 
reported eating in the last 24 hours, which may be highly influenced by season.    
 
A final limitation is the multitude of response bias types associated with self-assessment measures of a 
phenomenon. These biases are well-documented in the scientific literature. A limitation for both the 
quantitative and qualitative analysis was the short timeframe (about four months) of the allocated to 
analysis. This short timeframe similarly limited our ability to contextualize the analysis in the context of 
peer-reviewed literature, which would strengthen the �Œ���‰�}�Œ�š�[�•��discussion. As with the quantitative 
analysis, a key qualitative limitation is associated with the more generalized limitations of data on 
qualitative perceptions. This limit the extent to which we can attribute perceived changes in food 
security and wealth to Alliance interventions or understand differences between individuals (e.g., men v. 
women) or groups (e.g., CBNRM committee members and non-members). While data on perceptions 
offers great value to conservation decision-making (Bennett 2016), it does not on its own, provide 
information on causation and limits the capacity for generalizing results.12 

Moreover, answers to several research sub-questions require further analysis.  Because the qualitative 
data was derived from FGDs rather than individual interviews, we do not have individual data on the 
respondents (e.g., gender, marital status) which limits the ability to make inference on impacts of the 
Alliance interventions. Thus, the results focus on synthesizing �^�P���v���Œ���o���‰���Œ�����‰�š�]�}�v�•�_���}�(���^���}�u�u�µ�v�]�š�Ç��
members�_, rather than specific statements about perceptions of different groups, attributions to 
particular actors or more general conclusions about the effectiveness of conservation versus 
development approaches. 

  

 
11 �d�Z�����^�Z�µ�v�P�Œ�Ç���•�����•�}�v�_���]�•���š�Z�����‰���Œ�]�}�����Á�Z���v���•�}�u�����(���Œ�u���Œ�•�[���‰�Œ���À�]�}�µ�•���•�����•�}�v���}�(�����Œ�}�‰�•���Œ�µ�v���}�µ�š�������(�}�Œ�����š�Z�����v���Æ�š���]�•��
harvested. In northern Mozambique, some families experience food insecurity in January, most families experience 
food insecurity in February; depending on the year and the level of household vulnerability, food insecurity may 
extend into March. 
12 Bennett, N. J. (2016). Using perceptions as evidence to improve conservation and environmental management. Conservation 

Biology, 30(3):582-92. doi.org/10.1111/cobi.12681 
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Results  
What are the social impacts of natural resource management in P&S? 

Descriptive Summary of the Communities Surveyed in 2018 
Figures 3 through 8 (below) show the demographic breakdown for sampled households in Moma and 
Angoche Districts in 2018. Unless otherwise noted, all samples and figures include both participants and 
non-participants (most of the sample); as such, they give us a sense of the general �‰�Œ�}�(�]�o�����}�(���š�Z�����Œ���P�]�}�v�[�•��
population.  

Only about half of all household heads are reported to have some primary education, with almost 35 
percent of respondents reportedly having never attended school (see Figure 3). Fully 60 percent of all 
household heads a�Œ�����]�o�o�]�š���Œ���š���U���Á�]�š�Z���}�v�o�Ç���ð�ì���‰���Œ�����v�š���Œ�������]�v�P�����v�����Á�Œ�]�š�]�v�P���]�v���D�}�Ì���u���]�‹�µ���[�•���v���š�]�}�v���o��
language, Portuguese (see Figure 4). Macua is the dominant language spoken at home, followed by Koti 
(see Figure 5). Language offers a good proxy for ethnicity: indeed, the Koti dominate the Koti Islands of 
Angoche but otherwise remain a minority in this region dominated by people of Macua descent. Figure 
7 demonstrates that just over two-thirds of households identify as Muslim and the majority of the 
remaining third are Christian. To conclude, the vast majority of those surveyed were men, with only 11 
percent of households headed by women (see Figure 8, next page).   

 

Figure 3. Education of Household Head shows the educational attainment of household heads as reported in 2018 

 

Figure 4. Portuguese Literacy shows the Portuguese literacy of household heads reported in 2018.

 

Figure 5. Language shows the primary language spoken in the home of household heads sampled in 2018.  

 

Figure 7. Religion shows the religion of 2018 survey respondents.  



18 
 

 

Figure 8. Gender of Household Head shows the gender breakdown of household heads in 2018, i.e., survey 
respondents.  

What changes did communities experience in food security and wealth? (RQ1A) 
Food Security  
As Figure 9 (below) illustrates, agriculture is the primary source of food for 85% of the survey. 71% of 
�Z�}�µ�•���Z�}�o���•�[���(�}�}���������‰���v���•��primarily on subsistence farming; farming for cash crops is the primary 
source of income for food purchases for another 14% of the survey. Local fish sales and other, including 
subsistence fishing, are the primary source of food for just 11 percent of the sampled population. Figure 
10 (below) shows the stability of reported household dietary diversity in the region over time.   

 

Figure 9. Food Source demonstrates the primary livelihood activities households use to produce or access food in 
2018.  

 

Figure 10. Distribution of Dietary Diversity in Moma and Angoche Districts by Year illustrates that overall, for both 
participation and non-participation in Alliance interventions, there is no statistically significant difference in nutrition 
security between years. The boxes represent the inner 75 of the data, with the black line showing the median.  
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The qualitative data offers more nuance. Many community members reported increased food and 
nutrition security due to Alliance interventions through increased crop yields, food access and diversity. 
Participants expressed no negative perceptions of FFS (described in more detail in RQ2A). NTZs were 
perceived as increasing food security when governed properly, but many challenges to good governance 
were identified (discussed in detail in RQ1B). Communities recognized the potential of other Alliance 
interventions to contribute to their food security, but perceptions of effectiveness were more mixed.  

Overall, communities are highly dependent on natural resources for their livelihoods and food security. 
As such, their ability to secure enough food varies greatly from year to year. A woman in Macogone 
explains:  

� Ŝome years we are able to secure food, and others we are not.�_ 

External drivers, primarily climate change and population growth, are perceived to prevent an overall 
improvement in food security. Particularly aggravating is the increasing unpredictability of rain pattern. 
Communities reported that they get either too much or too little rain. One man in Namiepe offers an 
example of the impact this can have on food security:  

� Ît rained, and all the fields became flooded and from there all the cassava rotted, our animals - 
cattle, chickens and goats - �•�š���Œ�š���������Ç�]�v�P�X�_  

A woman from Mingolene illustrates how, combined with global warming, too little precipitation is 
similarly destructive:  

 �^�d�Z���Œ�����]�•�������o�}�š���}�(���•�µ�v�����v�����]�š�����v���•���µ�‰�����µ�Œ�v�]�v�P���š�Z�������Œ�}�‰�•�X�_  

Population growth is also perceived to be detrimental to food security. There is a wide-spread 
perception that the growing number of people living in the communities is increasing pressure on 
already scarce food. A woman in Macogone explains:  

� B̂efore, there was a lot of food because there were not so many people. Her, for example, she 
has nine ���Z�]�o���Œ���v�U���/���Z���À�����í�î�X�������v���(�}�}�������À���Œ�����������v�}�µ�P�Z���µ�v�����Œ���š�Z���•�������]�Œ���µ�u�•�š���v�����•�M�_��  

Wealth 
Most respondents rely on farming (45 percent subsistence and cash crops) or fishing (24 percent local 
and external fish sales) for income generation (see Figure 11, below). 

 
Figure 11. Income Source shows the primary livelihood activities households undertake for income in 2018.  

The qualitative data confirms that the economic wellbeing of these communities is highly dependent on 
food, both agriculture and fishing. A focus group participant in Namiepe explains:  

� Ŵe [get money by] sell[ing] the products of our agricultural fields, and the other part [of the 
crops] we reserve to consume.�_�� 
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A man in Mingolene adds,  

�^�d�Z���Œ�����]�•�������•�Z�}�Œ�š���P�����}�(���u�}�v���Ç�����������µ�•�����š�Z���Œ�����]�•���v�}���(�]�•�Z���]�v���š�Z�����•�����Y���&�]�•�Z�����Œ�����š�Z���������•�]�•���(�}�Œ���}�µ�Œ��
�•�µ�Œ�À�]�À���o�X�_  

However, an increase in food production does not necessarily translate into increased income or 
improved wellbeing. Communities discussed a lack of good market access to sell excess agricultural 
production achieved through FFS, and how they were often forced to sell products at a low price.  

One man in Macogone explains:  

�^�t���������š�U�����µ�š���š�Z���Œ�����]�•���v�}���u�}�v���Ç���š�}�����µ�Ç���‰�Œ�}���µ���š�•�X���t�����•�o�����‰���š�Z�]�•���Á���Ç�����������µ�•�����Á�������}���v�}�š���Z���À����
���µ�Ç���Œ�•���(�}�Œ���}�µ�Œ���‰�Œ�}���µ���š�•���š�}�����µ�Ç�������u���š�š�Œ���•�•�X�_�� 

Compared to agricultural crops, communities perceive fish as a reliable source of income. For example, 
when asked how community members paid for the solar panels that were common in the community, 
�š�Z���Ç���Œ���‰�o�]�������•�]�u�‰�o�Ç�U���^�&�]�•�Z�]�v�P�X�_���t�Z�]�o�����š�Z���Œ�����]�•�������P���v���Œ���o���‰���Œ�����‰�š�]�}�v���}�(���������Œ�����•�]�v�P���(�]�•�Z���•�š�}���l�•�U���š�Z���Œ�������Œ�����v�}��
complaints about being able to sell fish. As such, when NTZs are functioning as intended, communities 
perceive that they positively contribute to wealth (for a more detailed analysis, see RQ1B).   

 

 

 

Figure 12. Distribution of Household Assets in Moma and Angoche Districts by Year illustrates that overall, for both 
participation and non-participation in Alliance interventions, there is no statistically significant difference in wealth 
between years. The boxes represent the inner 75 of the data, with the black line showing the median 
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Figures 12 (previous page) and 13 (below) show the overall stability in number and cumulative value of 
assets in households across the region over time. Figure 13 disaggregates productive from non-
productive assets, since productive can be used to generate income and, therefore, contribute 
disproportionately to the financial wellbeing of households. There is no statistically significant difference 
in the cumulative value of productive or non-productive assets over time. It is noteworthy, however, 
�š�Z���š���Z�}�µ�•���Z�}�o���•�[���v�}�v-productive assets seem to have greater cumulative value than their productive 
assets.   

Figure 14 (next page) illustrates that, while �š�Z�����š�}�š���o���v�µ�u�����Œ���}�(�����•�•���š�•�����}���•�v�[�š�����Z���v�P���U���š�Z���Œ�����]�•�������u���Œ�l������
increase in some key productive assets, such as cellphones, between 2008 and 2018.  

Community members felt that they have more goods and commodities today compared to the past. 
Community members reported that the Alliance VSLAs and similar informal savings mechanisms 
facilitate the acquisition of assets, i.e., accumulation of wealth. A man in Namame says:   

� Ît makes a lot of difference to save, because we can buy a lot of things, such as a bed and 
mattress.�_  

Figure 13. Yearly Change in Mean Household Asset Value shows the change in mean and standard deviation of the 
cumulative value of all household assets for the same sampled households across the key communities at three points 
in time.     
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Compared to 10 years 
before, a woman from 
Pulizica agrees, that 
compared with ten 
years ago: 

� [̂Today we have] 
chairs, TVs [and] solar 
panels; we no longer 
use oil lamps�X�_ 

Focus group 
participants often 
cited as new their 
households cell 
phones; the 
quantitative data 
affirms a 34% increase 
in ownership over the 
decade. According to 
insights from field 
staff, such new 
purchases may 
represent asset 
substitution. For 
���Æ���u�‰�o���U���]�š�[�•���o�]�l���o�Ç���š�Z���š��
two assets, watches 
and radios, have been 
replaced over time by 
cell phones, which 
offer both services in a 
single asset.  

Communities also 
discussed how low 
purchasing power has 

resulted from the inflation of the Mozambican Metical since 2016. A woman from Manene says, 

� B̂efore, we had little money, but we were able to buy a lot, but now things are too expensive to 
buy�X�_�� 

Communities perceive the lack of alternatives to fishing and farming activities as limiting wealth 
accumulation and the potential for economic wellbeing. A woman in Corane offers, 

� Ŵhen people have money, they do not fish; but when they do not, they turn to the coast for fish 
�š�}���•���o�o�X�_�� 

Figure 14. Changes in Household Assets in Moma and Angoche Districts from 2008 to 2018 
shows the change in the percentage of households, regardless of participation in Alliance 
interventions, reporting each asset before and after interventions.  
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When asked if the number of fishermen has increased over the last decade, she replies, 

� �̂z���•�U�����������µ�•�����š�Z���š���]�•���š�Z�����}�v�o�Ç���Á�}�Œ�l�����À���]�o�����o���X�_�� 

To what extent are community-managed fisheries, mangroves, and forest interventions 
correlated with changes in community food security and wealth? (RQ1B) 
This section examines specific CBNRM interventions �t community-based NTZs, mangroves and forest 
management, in turn �t and the extent to which they contributed to changes in food and wealth in the 
sampled communities. Table 4 (below) summarizes what proportion of the sampled households lived in 
communities that received each CBNRM intervention. We conclude by exploring the correlation 
between CBNRM interventions and dietary diversity, and the critical role of CBNRM committees in 
delivering sustainable conservation benefits, including but not limited to food security.   

Table 4. Households Surveyed in Communities with CBNRM Interventions 

Intervention (Year) Surveyed 
Communities 

Survey 
Responses 

Proportion of annual sample 
used for this analysis 

Fish NTZ and mangrove interventions 
(2008) 

2 65 35% 

Fish NTZ and mangrove interventions 
(2014) 

3 136 100% 

Fish NTZ (2018) 4 203 43% 
Miombo Forest Management (2008) 2 63 34% 
Miombo Forest Management (2014) 1 58 43% 
Miombo Forest Management (2018) 2 109 23% 
Fish NTZ (all) 4 404 51% 
Mangrove Interventions (all) 4 404 51% 
Miombo Forest Management (all) 2 230 29% 

 

Community-Managed No Take Zones 
Alliance-supported, community-managed NTZs are distinct from government fisheries laws, such as the 
seasonal shrimp closure, in that they are year-round prohibitions of any extraction from a zone agreed 
with the surrounding communities. It is noteworthy that the Alliance went through an extensive process 
of social and ecological validation prior to siting the zones, and they were often areas that were 
traditionally off-limits because of their productivity as fish nurseries.  

Figure 15 (next page) illustrates that the proportion of community members who reported household 
benefits from NTZs dropped from almost four-fifths to just over half between 2014 and 2018. 

The qualitative findings confirm the trend displayed in Figure 15. FGDs confirm that community 
members supported NTZs and felt they benefited from them. When they were functioning, community 
members reported what the Alliance found in biophysical surveys (2014) �t that fish increased in 
quantity, size and diversity of species. A woman from Mingolene says,  

� T̂hree years ago, since they set up the s���v���š�µ���Œ�Ç�U���Á�����Z���À�����Z�������(�]�•�Z�Y��There are big fish and there 
are also many fish, we see them jumping. There is also shrimp [and] little fish.�_ 



24 
 

 

Figure 15. Community Perceptions of Fish No Take Zone Impact on Households in Moma and Angoche Districts in 
2014 and 2018 shows the changes over time in perceptions of NTZs across communities.  

A man from Corane adds that, due to �Z�]�•�����}�u�u�µ�v�]�š�Ç�[�•��NTZ, fish capture and income increased:  

�^�d�Z���Œ�������Œ�����€valuable species of] fish, which had disappeared a long time ago, that have 
�Œ�����‰�‰�����Œ�����X�_�� 

A CBNRM committee member from Pulizica explains: 

�^�d�Z���Œ�����]�•���‰���Œ�š���}�(���š�Z�����‰�}�‰�µ�o���š�]�}�v���š�Z���š���Z���•�������‰�}�•�]�š�]�À�����•���v�š�]�u���v�š���€�š�}�Á���Œ�����š�Z�����E�d�•�•�����v�����}�š�Z���Œ�•���š�Z���š��
���}�v�[�š���o�]�l�����]�š�Y���d�Z�}�•�����š�Z���š�����‰�‰�Œ�����]���š�����š�Z���������v���(�]�š�•�����Œ�����š�Z�����u���i�}�Œ�]�š�Ç�X�_  

However, such positive perceptions appear to last only if NTZ governance remains strong. Strong 
governance entails a good relationship with WWF and/or the government, as the CBNRM committee in 
Corane explains: 

�^�t�Z���v���À���Œ�����v�Ç�š�Z�]�v�P���Z���‰�‰���v�•���]�v���š�Z����sanctuary, we call, and the government appears. Because two, three, 
four, five years have already passed, so everyone knows [the rules]. Now, if someone is found [violating 
�š�Z���u�•�U���š�Z���Ç���P�}���š�}���i���]�o�X�_��  
























































































