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Background 
Marine protected areas (MPAs) are the cornerstones of today’s marine conservation 
strategies, promoted by international conservation organizations and implemented 
around the world to prevent biodiversity loss. If the ecological benefits of MPAs have 
now been clearly demonstrated, socio-economic effects on human societies located in 
the vicinity of the MPAs are still poorly understood. Such a knowledge is however 
required to offer efficient conservation policies and promote the establishment of new 
MPAs to meet global conservation targets (30% on land and sea by 2030). 
 
Robust impact analysis of long-run socio-economic processes requires data available 
for long time series, something rarely possible in modern research. As a result, the long-
term socio-economic effects of MPAs remain poorly known, while such knowledge may 
help design more effective conservation policies in countries where coastal communities 
highly rely on marine resources for their subsistence and livelihoods. 
 
Here, we conducted what we believe to be the longest longitudinal study (18 years) of 
the socio-economic effects of MPAs on local human communities at a regional scale. 
The study was conducted in several rural areas of Tanzania, a country characterized by 
coastal communities highly reliant on marine resources. 
 
Method 
We accessed detailed household survey data (n > 700) and statistical analysis of a 
study funded by the World Bank conducted in 2003 by Tobey and Torell in 24 coastal 
villages of Tanzania (e.g., on Pemba and Mafia Islands), including Zanzibar (6 areas 
with 4 villages in each). The goal of this study was to explore how MPA management in 
Tanzania integrates economic development, social development, and environmental 
protection. A minimum of 30 households was surveyed in each village, including villages 
within or in close proximity to the MPAs and villages outside or far enough from them. 
As part of a WIOMSA-funded project, we conducted in 2021 a follow-up study in the 
same villages, using the same general survey method, hence helping use the 2003 
surveys as baseline data. We analyzed how fishing practices, outcomes, poverty, and 
perceptions about MPAs has evolved over 18 years, how it differed in villages located 



near and further from MPAs, and if a change in the protection status of a village 
between 2003 and 2021 led to noticeable socio-economic changes. Analyses were 
conducted using a BACI (Before-After Control-Impact) design. In parallel to this 
household survey, we elicited predictions from experts for each of our outcomes, 
allowing us to determine where our survey confirms existing beliefs and where it 
contradicts them. 
 
Because the ecological effectiveness of MPAs is strongly dependent on the type of 
regulations (from fully-protected reserves to minimally protected MPAs) and on the 
enforcement of those regulations, the socio-economic survey was complemented by in-
situ biodiversity surveys using environmental DNA (eDNA) collected in the waters inside 
and outside the MPAs. eDNA allows identifying fish species present in an area based 
on DNA fragments left by the organisms in the water. eDNA samples were processed to 
extract DNA and sequence a target gene (12S teleo marker), helping provide a list of 
the species present in the vicinity of each sample site. These data were then used to 
calculate biodiversity indicators informing on the ecological effectiveness of each MPA, 
indicators that can be used as explanatory variables of the socio-economic outcomes. 
 
Results 
We collected detailed socio-economic data in 750 households and duplicate eDNA 
samples in 20 sites facing the villages studied. Fish species list from the eDNA samples 
were used to calculate indicators informing on different facets of biodiversity. In 
particular we computed for each site the total species richness, functional diversity, 
commercial, cryptobenthics, top predators and threatened species richness. Survey 
results suggest that fishing remains the main economic activity in the villages studied. 
After controlling for standard demographic characteristics (gender, age, education, 
household size), the likelihood of a respondent to have fished in the 7 days prior to our 
survey was 12% higher in 2021 than in 2003, an estimate that reaches 21.5% when 
considering the past 30 days. In addition, the number of fishing days per household 
over the last 30 days was 47% higher in 2021 than in 2003. At the same time, fish 
captures, corrected for effort, decreased by over 50% over the period, both inside and 
outside MPAs. Most respondents knew about MPAs, a knowledge that increases over 
the last 18 years. People living in or near MPAs were more familiar with MPAs than 
people living further. Positive perceptions about MPAs also increased since 2003, and 
respondents living in villages located next to a MPA tend to have better perceptions of 
them than people living further away. However, preliminary results suggest that the 
presence of an MPA near a village had little effect on poverty outcomes. While results 
on the decrease in fish captures align with experts' predictions, our early findings on the 
impact of protected areas depart from them. 
 
Conclusion 
Here, we reported on what we believe is the longest longitudinal study (18 years) 
looking at the socio-economic outcomes of marine protected areas at a regional level. 
Combining an extensive sample of household survey data in villages near and further 
away from MPAs with eDNA samples, we provide a unique insight of outcomes (and 
lack-of) that MPAs bring to local populations. Findings revealed in this study will have to 



be confronted to similar long-term studies in other parts of the world in order to better 
understand the factors that can lead to mutual benefits to both nature and to the people 
living next to MPAs. 
 


