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Abstract
Promoting local community participation in recognition of their indigenous knowledge is 

important for effective resource conservation. The aims of this study were to evaluate local 

community willingness and drivers of participation in mangrove conservation activities in the 

Rufiji Delta. Data were collected through focus group discussions, key informant interviews, 

semi-structured household interviews and participant and non-participant observations, across 

three designated management blocks - Northern delta (ND), Central delta (CD) and Southern 

delta (SD). Qualitative data were analysed using content analysis while quantitative data were 

analysed for descriptive and inferential statistics. Overall, the majority of respondents (88 %) 

agreed that it was important for the community to participate in mangrove conservation activ-

ities and 50 % of them expressed immediate readiness to participate if called upon. Zone wise, 

50 % of respondents in ND and CD, and 42 % in SD indicated a moderate level of community 

willingness to participate in conservation. Age of household head, education level, source of 

income and awareness of mangrove governing laws were the most significant drivers positively 

associated with community willingness to participate in conservation activities. These findings 

suggest that for long-term management of mangroves, local communities should be adequately 

recognized as partners rather than as foes.
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Introduction
Mangrove forests are intertidal ecosystems made of 
trees that have evolved to survive in wet, salty and 
often unstable environments (Spalding and Leal, 
2021). They are special, unique and vulnerable eco-
systems found globally in tropical and sub-tropical 
coasts (Astuti et al., 2017). There are about 8,349,500 
ha of mangroves globally (Romanach et al., 2018) 
with Southeast Asia harbouring almost a third of the 
global total (Spalding and Leal, 2021). The Western 
Indian Ocean Region consists of 745, 518 ha of man-
groves which represents 25 % of Africa’s mangroves 
or 5 % of all the mangroves in the world. Mangroves 
in Tanzania cover an area of 110,787 ha with 41 %  
(45, 583 ha) located in the Rufiji Delta (Erftemeijer  
et al., 2022). 

There is a growing recognition of the role of man-
groves in providing services that enhance livelihoods 
of millions of people, often the rural poor, by provid-
ing wood resources and support to fisheries. In addi-
tion, the role of mangroves in protecting coastlines 
and properties and ameliorating climate change-re-
lated impacts through their high capacity for carbon 
sequestration is increasingly appreciated (UNEP, 2014; 
Biswas and Biswas, 2019; Aye et al., 2019; Gallup et al,. 
2020; Spalding and Leal, 2021). Despite their recog-
nized roles, mangroves are among the most threat-
ened global ecosystems (Gallup et al., 2020). Direct 
and indirect human pressures including conversion 
of mangrove areas to accommodate infrastructure, 
urbanization, aquaculture, agriculture and coastal 
tourism are some of the drivers for mangrove loss 
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globally (Romanach et al., 2018; Goldberg et al., 2020; 
Spalding and Leal, 2021). To address this situation, a 
number of countries have placed mangrove protec-
tion firmly into policy guidelines or framework legis-
lation (Gallup et al., 2020), which varies greatly across 
nations. Repeated calls to action, including reforms in 
policy and management strategies have been made 
(UNEP, 2014; Spalding and Leal, 2021) to support 
mangrove rehabilitation programmes in many coun-
tries throughout the world (Gallup et al., 2020).

Like in other major mangrove countries of the WIO 
region including Kenya, Mozambique and Mada-
gascar (Erftemeijer et al., 2022), Tanzania has not 
escaped mangrove degradation and loss, which is 
reported from various parts of the country includ-
ing the Rufiji Delta which is the largest contiguous 
mangrove forest in the country (Monga et al., 2018). 
Due to the high dependence of local livelihoods on 
mangrove areas and resources in the Rufiji Delta, the 
area has become a victim of a tacit common pool 
for firewood, charcoal-making, building poles, boat 
making and conversion to other land uses (Man-
gora et al., 2016; Mwansasu, 2016; Mshale et al., 2017; 
Monga et al., 2018; Japhet et al., 2019). These pressures 
have led to substantial degradation and loss of man-
grove cover, where Monga et al. (2018) reported that 
between 1991 and 2015, 9,089 ha of mangrove forests 
in the delta were lost, translating to a net loss of 12.4 
% in the period of 24 years, largely from conversion 
to rice farms.

To respond to repeated calls for protection and res-
toration of mangroves at different times, a number 
of government bodies and international conserva-
tion Non-Government Organizations (NGOs) such as 
the World Wide Fund for Nature (WWF) (Longopa, 
2018), International Union for Conservation of Nature 
(IUCN) (Richmond et al., 2002) and Wetlands Inter-
national (WI) ( Japhet, 2018) have funded conservation 
initiatives with components of protection and resto-
ration of mangroves and promoting community par-
ticipation in the Rufiji Delta. Reportedly, most of such 
initiatives are concentrated in the north delta block 
which is characterized by greater mangrove losses 
due to conversion into rice farming than the south 
and central delta blocks (Monga et al., 2018). Local 
NGOs like Pakaya Culture and Environmental Group 
(PCEG) have also been conducting community sensi-
tization and awareness raising in the delta to ensure 
sustainable conservation of mangroves. At the village 
level, Village Natural Resource Committees (VNRCs) 

and Beach Management Units (BMUs) manage man-
groves in the delta (Mshale et al., 2017; Japhet, 2018; 
Nyangoko et al., 2021).

Local community participation in natural resource 
conservation is gaining interest and encouraged in 
various countries and by various practitioners as an 
effective approach to ensure sustainability (Astuti et 
al., 2017; Garekae et al., 2017; Thuy et al., 2019). This 
is due to the growing recognition that indigenous 
knowledge should be blended with contemporary 
conservation techniques to enhance the capacity to 
carry out long-term natural resource conservation 
plans (Ellison, 2012). However, it is evident in the 
literature that local communities in different areas 
have not actively participated in conservation pro-
gramme planning and decision-making for various 
reasons (Kariuki, 2014; Gumede and Nzama, 2021).  
Participation is promoted as a voluntary process 
(Biswal, 2006), local community participation in nat-
ural resource conservation is not guaranteed because 
communities argue that their willingness is compro-
mised by the absence of incentives (Zahabu et al., 
2010; Hassan, 2015). The Tanzanian Forestry Policy of 
1998 and Forest Act of 2002 emphasize participatory 
management to achieve sustainable forest manage-
ment through the Participatory Forest Management 
(PFM) framework (Zahabu et al., 2010). The PFM has 
two strategies; Community-Based Forest Manage-
ment (CBFM) and Joint Forest Management ( JFM). 
In CBFM, a community becomes the forest owner 
and duty bearers of forest management, while JFM 
requires a community to sign an agreement with the 
government and other forest owners regarding forest 
management (MNRT, 2008). However, both CBFM 
and JFM strategies in Tanzania have not been effective 
and successful, not only in mangrove forests, but in 
some other terrestrial forest reserves where attempts 
have been made (Kajembe et al., 2006; Mpokigwa et 
al., 2011; Kilemo et al., 2014). This is because there is 
no clear or binding agreements on how forest bene-
fits and revenues are to be shared between the gov-
ernment and local communities (MNRT, 2008). An 
impact evaluation report by Persha and Meshack 
(2016) stated that JFM in Tanzania has enabled higher 
levels of local level governance, particularly the func-
tions of VNRCs, but lacked in improving livelihoods 
of local communities participating in JFM, which 
calls into question the long-term sustainability of 
the strategy. These examples highlight why an ade-
quate understanding of drivers influencing commu-
nity willingness to participate in conservation in the 
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delta is important for designing and implementation  
of effective community-based mangrove conserva-
tion. In the present study, the willingness of local 
communities to participate in mangrove conserva-
tion in the Rufiji Delta was explored. The study spe-
cifically set out to answer the following questions:  

(1) What is the importance of community participa-
tion in conservation?; (2) How do the local commu-
nity perceive their role in participation in conserva-
tion initiatives?; (3) What is the level of community 
willingness to participate in conservation?; and (4) 
What are the drivers of community willingness to 
participate in conservation? 

Materials and methods
Study area
The Rufiji Delta lies between latitudes 8°20’00” and 
7°35’00”S and longitudes 39°10’00” and 39°20’00”E. 
The delta is home to the largest mangrove ecosystem 
in Tanzania, with about 48,030 ha of mangrove for-

ests (Monga et al., 2018). For management purposes, 
the delta is divided into three blocks; namely, North-
ern delta (ND), Central delta (CD) and Southern delta 
(SD) (Mangora et al., 2016; URT, 2020). On the basis 
of proportional coverage of the forest and utilization 
and dependence of local communities on mangrove 
forest, ten (10) villages were selected for the study. 

Figure 1. Map of Rufiji Delta showing location of study villages and mangrove cover.
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These are Mfisini, Kiomboni, Mchinga, Nyamisati 
and Kikale villages (North delta, which makes up 46 
% of the mangrove area); Mbwera Mashariki and Kie-
churu villages (Central delta, which comprises 28.5 % 
of the mangrove area); Ruma, Jaja and Pombwe vil-
lages (South delta, which contain 25.4 % of mangroves) 
(Semesi, 1992) (Fig. 1). Major livelihood activities in 
the delta include rice farming, fishing and trade of 
mangrove products (Kangalawe and Masao, 2018). 
Multi-ethnic groups live in the study villages, with the 
majority being “Ndengereko” and “Nyagatwa”. Other 
minor tribes who are mainly immigrants that reside 
in and around the Rufiji Delta include Zigua, Kurya, 
Matumbi, Makonde, Mwera, Zaramo, Ngoni, Ngindo, 
Shirazi and Hehe.

The Rufiji Delta experiences an average temperature of 
24 °C and 28 °C during cold and hot months through-
out the year, respectively (Ndesanjo et al., 2012), with 
an annual rainfall of 750 mm to 1,250 mm (Mwansasu, 
2016). The area experiences two rainy seasons; the 
short rains usually start in October and end in Decem-
ber, and the long rains are from February to May.

Research design and data collection
Before the actual data was collected, a preliminary 
survey was carried out to introduce the objectives of 
the study and seek the consent of communities to 

participate. The study applied a triangulation approach 
by using both qualitative and quantitative social science 
research approaches (Schoonenboom and Johnson, 
2017) to gather primary data with increased credibility 
and validity at household and community level (Table 
1). Qualitative research methods involved Focus Group 
Discussions (FGDs) and Key Informants Interviews 
(KIIs), while quantitative method involved Household 
Semi-Structured Interviews (HSSI). With the help of 
village leaders, simple random sampling was applied 
to select respondents who were knowledgeable about 
mangrove issues and activities, and of different ages 
and gender. All interviews, recordings, and photo-
graphs were conducted after receiving the verbal con-
sent of the respondents, which is generally considered 
acceptable. Relevant and retrievable literature was col-
lected and reviewed to complement information col-
lected from primary data sources.

Focus group discussions
In each village, one FGD was conducted at commu-
nity level with six mixed sex participants (4 males, 2 
females) of various age groups following a suggestion 
by Krueger and Casey (2018). Although coastal tradi-
tions make it difficult for women to speak in public, 
the FGD facilitator made sure that women partic-
ipants were given adequate room to speak out. This 
helped to resolve the risk of bias in the results. The 

Table 1. Research design including data collection and analysis.

Data collection Method Description Data collected Data analysis

Community level

1 Focus Group Discussion per each village 
with 6 participants of different sex, age 
groups and livelihood occupation

Community livelihood system, mangrove 
conservation issues (status, importance, 
threats, resource conflicts, conservation 
activities) and community perceptions 
on their willingness to participate in 
conservation (need, importance, level, drivers)

Content analysis32 KIIs (i.e., 10 village leaders, 10 Village 
Natural Resource Committee (VNRC) leaders, 
10 village elders, 1 TFS DFC and 1 local NGO 
Pakaya Culture and Environmental Group 
leader

Household level
300 Households for semi structured 
interviews, 30 per each village

Socio-demographic characteristics, socio-
economic conditions, community uses of 
mangrove areas and resources, mangrove 
conservation initiatives and community 
willingness to participate in conservation.

Descriptive and 
Statistical analysis

Participant and  
Non-participant 
observation

Engaging either directly or indirectly  
with local communities

Observed day-to-day activities and 
understand of real-world phenomenon of 
local community livelihoods and mangrove 
conservation

Content analysis

Literature review Comprehensive review of related literature
Community willingness and participation in 
mangrove conservation, and the influencing 
factors 

Content analysis
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selected participants were residents who depended 
on mangrove resources for livelihoods, well-versed 
in mangrove issues and different mangrove-related 
livelihood occupations such as fishers, crop farmers, 
salt chefs, beekeepers, livestock keepers, fish trad-
ers, food and vegetable vendors, mangrove cutters, 
handcrafters, traditional healers and boat captains. 
Discussions were guided by a prepared checklist of 
questions, which were posed by the facilitator to 
allow participants to contribute their own ideas which 
were recorded on a flipchart. The checklist questions 
aimed at capturing information on community liveli-
hood systems, mangrove conservation issues (status, 
importance, threats, resource conflicts, conservation 
activities) and community perceptions on their will-
ingness to participate in conservation (need, impor-
tance, level, drivers). 

Key informant interviews
A total of 32 key informants including village leaders, 
VNRC leaders, village elders, a Tanzania Forest Ser-
vice (TFS) District Forest Conservator (DFC) and a 
local NGO Pakaya Culture and Environmental Group 
leader were interviewed using another prepared 
checklist of questions. The questions and interviews 
aimed to complement on issues raised in the FGDs 
and HSSIs in order to gain more understanding on 
village livelihood history, mangrove conservation ini-
tiatives and community willingness to participate in 
mangrove conservation. 

Household semi-structured interviews
Prior to actual data collection, a household question-
naire was pre-tested to determine the reliability and 
applicability of the questions and revised accord-
ingly. Two enumerators from each study village 
were selected and trained on administering house-
hold questionnaires using the Open Data Kit (ODK) 
on mobile devices. Following recommendation by 
Angelsen et al. (2011), a total of 300 households, 30 
from each village were interviewed. The interviews 
were conducted with the heads of households, but in 
their absence, a household representative regarded 
to have sufficient knowledge and information about 
the household was interviewed. The questionnaire 
and interviews aimed to collect information on 
socio-demographic characteristics, socio-economic 
conditions, community uses of mangrove areas and 
resources, mangrove conservation initiatives and 
community willingness to participate in conservation. 
Questions on community perceptions of their willing-
ness to participate in different conservation activities 

(restoration, dissemination programmes, giving infor-
mation on violation of laws, cooperating with govern-
ment authorities in law enforcement, implementing 
alternative income activities, compliance to rules gov-
erning mangroves and formation of special groups 
for monitoring mangroves) involved statements in 
the form of a three-point Likert-scale 1= Disagree, 2 = 
Neutral, 3 = Agree (Hassan, 2015). The five-point Lik-
ert scale (1 = Very Low, 2 = Low, 3 =Medium/moderate, 
4 = High, 5 =Very High) was used to record responses 
on the level of community willingness to participate 
in any conservation initiative. To minimize bias and 
ensure that respondents were not duplicated, the Geo-
graphical Positioning System (GPS) location of the 
respondent’s home or workplace was registered.

Participant and non-participant observations
These observations involved directly or indirectly 
participating in community activities in order to 
physically identify socio-economic activities, man-
grove forest resources and conservation activities. It 
was carried out to supplement the information from 
FGDs, KIIs, and HSSI and to better comprehend the 
real-world phenomena.

Data analysis
Based on Shannon and Hsieh (2014), qualitative data 
from FGDs, KIIs and observations was subjected to 
content analysis, where detected themes were high-
lighted and coded to assess and give meaning to the 
data as reported by respondents. Quantitative infor-
mation collected from household surveys were ana-
lysed for descriptive and inferential statistics using 
SPSS Statistical software version 20 and Microsoft 
Excel 2010 for Windows. The binary logistic regres-
sion model was used to deduce the relationship 
between 10 independent variables (drivers) and one 
dependent variable (community willingness). Variable 
description is shown in Table 2. The model was cho-
sen based on Sperandei (2014) because it can simulta-
neously analyse impacts of both continuous and cat-
egorical explanatory variables. The following logistic 
regression model was used: 

ln(�/1-�) = 𝛼 + βi Xi + βk Xk + e ………………………………......…..(i) 
Where:
 (�/1-�) = Y is dependent variable, 𝛼 is constant  

at y-axis (intercept) 
 βi to βk are coefficients of regression 
 Xi to Xk are independent variables
 e is the distribution error term of independent 

variables
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Results
Socio-demographic characteristics
The socio-demographic characteristics of the study 
respondents are summarized in Table 3, indicating 
that more than 68 % of the interviewed respondents 
were male, and 56 % were in the age group of 18-45 
years. Nearly 81 % of the respondents were married. 
The major ethnic groups were Ndengereko (71.8 %) 
and Nyagatwa (19.9 %). Nearly 60 % of respondents 
in ND reported a household size of 5-8 people, while 
less than 50 % reported this household size in CD and 
SD. In terms of literacy, over 63 % of respondents 
had primary education and 24 % had no formal edu-
cation. Generally, about 45 % of the respondents had 
lived in the delta for 21-40 years. Mangrove-based rice 
farming was the major livelihood occupation of most 
respondents in ND (75 %) while about 43 % and 42 % 
reported to depend on non-mangrove-based crops 
farming in CD and SD, respectively. 

Participation in mangrove conservation
Responses to community perceptions on the impor-
tance of participating in mangrove conservation activ-
ities are summarized in Figure 2, indicating a signifi-
cant difference (χ2 = 9.846, p-value = 0.007) across study 
zones. Overall, more than 80 % of the respondents 
across the delta agreed that it is essential for commu-
nities to participate in mangrove conservation activi-
ties because they are natives with local knowledge of 

delta areas, and the primary implementers of the ini-
tiated conservation activities. For example, one FGD 
respondent from ND disclosed that:
It is crucial that the community get involved in mangrove 
conservation efforts since doing so will help us learn about 
conservation, provide us with income to meet our needs, and 
serve as the first custodians of these resources for the benefit 
of future generations.

Willingness to participate in mangrove conservation
The three study zones of the Rufiji Delta had differ-
ent perspectives on their willingness to participate in 
conservation activities. Figure 3 presents community 
perceptions on seven conservation activities and the 
corresponding willingness to participate in such activi-
ties. Overall, over 70 % of respondents agreed that it was 
important to participate in all conservation activities. 
Mangrove restoration was in particular highly regarded 
as important by the majority (over 85 %) of respondents. 

Level of willingness to participate  
in mangrove conservation
Respondents were required to rank the level of com-
munity willingness to participate in conservation 
activities. Figure 4 presents the level of community 
willingness to participate in conservation, indicating a 
significant difference (χ2 = 29.204, p-value = 0.000) on 
the level of community willingness between the three 
zones, where 60 % of respondents in ND and 50 % in 

Table 2. Description of variables used in logistic regression (Drivers of community willingness to participate in conservation).

Variables Description Modules of quantities

Dependent variable

Willingness to participate in mangrove 
conservation 

Whether community is ready to participate Categorical, if yes=1, no=0

Independent variables

Gender Gender of household head Categorical, 1=Male, 0= Female

Age Age of household head Continuous, Number of years

Education level Education level of household head
Continuous number of years spent in 
school

Household size Total number of members in household Continuous, Number of members

Residence time Length of time household settled in an area Continuous, Number of years

Source of income Main livelihood activity of household head
Categorical, 1= Mangrove based 
activities, 0= non-mangrove-based 
activities

Participation in mangrove conservation 
training

Whether household head has participated in 
mangrove training

Categorical, if yes=1, no=0

Knowledge on mangrove laws
Whether household head know any laws 
governing mangroves

Categorical, if yes=1, no=0

Participation in communal activities
Whether household head has participated in 
any communal activities

Categorical, if yes=1, no=0
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Table 3. Socio-demographic characteristics of respondents in the study sites (n=300).

Variable Category Percentage of responses

ND CD SD Overall

Gender Male 66.7 66.7 71.1 68.2

Female 33.3 33.3 28.9 31.8

Age 18-35 23.3 43.3 25.6 30.7

36-45 28.7 21.7 24.4 24.9

46-59 25.3 20 21.1 22.1

≥60 22.7 15 28.9 22.2

Marital status Married 85.3 80 76.7 80.7

Single 2 10 5.6 5.9

Divorced 6 5 10 7

Widower/widow 6.7 5 7.8 6.5

Tribe Ndengereko 33.3 98.7 83.3 71.8

Nyagatwa 58.7 0 1.1 19.9

Hehe 1.3 0 3.3 1.5

Konde 0.7 0 1.1 0.6

Matumbi 2 0 6.7 2.9

Zigua 0.7 0 0 0.2

Ngindo 1.3 1.7 1.1 1.4

Others 2.7 0 3.4 1.9

Household size 1-4 27.3 50 47.8 41.7

5-8 59.3 45 48.9 51.1

9-11 11.3 3.3 2.2 5.6

12-15 2 1.7 1.1 1.6

Education level No formal education 21.3 30 20 23.8

Primary level 69.3 55 65.6 63.3

Didn’t finish primary 2 10 2.2 4.7

Secondary level 4 3.3 6.7 4.7

Didn’t finish secondary 0.7 1.7 0 0.8

Didn’t finish advanced 0 0 1.1 0.4

Adult education 2.7 0 4.4 2.4

Residence time 1-20 15.3 18.3 23.3 18.9

21-40 40 56.7 36.7 44.5

41-60 30.7 20 26.7 25.8

61-80 13.3 5 8.9 9.1

81-100 0.7 0 4.4 1.7

Source of income Mangrove based rice farming 74.7 10 0 28.2

Fishing 6.7 33.3 34.4 24.8

Non-mangrove-based crops farming 4 43.3 42.2 29.8

Mangrove harvesting 2.7 0 0 0.9

Food vendors 0.7 3.3 6.7 3.4

Livestock keeping 2.7 0 1.1 1.3

Casual labour 2 0 0 0.6

Formal employment 2 0 0 0.6

Fish trading 0.7 0 2.2 0.9

Driving 0 0 1.1 0.4

Small business 0 3.3 7.8 3.7

Boat captains 0 1.7 1.1 0.9

Beekeeping 0 3.3 0 1.1

Vocational works 3.3 1.7 3.3 2.8
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CD indicated moderate levels of community willing-
ness to participate in conservation, compared to 42 % 
of their counterparts in SD. Overall, only 6 % and 4.7 
% of respondents agreed that the community could 
participate in conservation at very high and very low 
levels, respectively. 

Drivers of willingness to participate  
in mangrove conservation
Logistic regression analysis indicated four drivers 
(independent variables) were strongly associated with 
community willingness to participate in mangrove con-
servation in the study area, including age of household 
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head, education level, source of income and awareness 
of mangrove governing laws. The coefficients of these 
variables were positive, and so a unit increase translated 
to an increase in number of people who were willing 
to participate in mangrove conservation by a factor of 
Exp (β). The findings are summarized in Table 4.

Discussion
Various government and non-governmental organi-
zations such as TFS, WI, IUCN (Ntibona et al., 2022), 
and environmental groups such as PCEG, VNRCs and 
BMUs (Mshale et al., 2017; Japhet, 2018) working in the 
conservation field have extensively acknowledged the 
significance of community participation in conserva-
tion and management practices. In this study, 52 % of 
the respondents agreed to participate in various man-
grove conservation activities in the study area. This 
implies that the local community in the study area 
is ready to take part as partners in conservation pro-
grammes. The key benefit of local community partic-
ipation in conservation is that it effectively reduces 
protection costs in terms of time and money input by 
eliminating the need for outside technical expertise 
and human resources (Xu et al., 2022). It was seen dur-
ing interviews and discussion that the community is 
eager to be considered and included in conservation. 
Respondents articulated that it is essential for them 
to participate because they are natives of the delta, 
have enough local traditional knowledge to manage 
mangroves, use mangrove resources in their daily 
livelihoods and are able to implement conservation 
programmes for a longer period. Furthermore, their 
participation would increase public awareness on the 

benefits of conservation. The benefits are categorized 
into ecological (good air quality, increased mangrove 
quality, coastal area protection, increased fisheries), 
economic (increased income, creation of job oppor-
tunities, addressing social needs), cultural (culture 
preservation, increased social values), and legal (pro-
vision of licenses and proper harvesting plans). Xu et 
al. (2022) reported that local communities in South-
east China were willing to take part in ecosystem con-
servation due to increased awareness on forest protec-
tion and the myriad of ecosystem services provided 
by forests which support their wellbeing. Sesabo et al. 
(2006) found that coastal villages in Tanzania were 
willing to support establishment of Marine Protected 
Areas (MPAs) as a conservation initiative due to eco-
nomical, ecological and social benefits that will be 
accrued from the MPAs. In this study, about 53 % of 
respondents indicated a medium level of willingness 
to participate in conservation, indicating that there is 
increased awareness on mangrove conservation as a 
result of several awareness training programs estab-
lished by conservation NGOs (WWF and WI) (Nyan-
goko et al., 2021, Ntibona et al., 2022). People who are 
aware of the environmental costs of their actions are 
more likely to support the relevant environmental 
management programmes (Kangalawe, 2012). Astuti et 
al. (2017) who carried out research in Demak, Indone-
sia reported that local communities in some villages 
indicated mixed high and low levels of willingness. The 
low level of willingness was due to recurring shore-
line advances and periodic floods caused by industrial 
activities that damaged mangroves, causing commu-
nities to be less concerned about the importance of 
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mangroves. The high level of participation was cred-
ited to the potential for mangrove ecotourism as well 
as the support of government and private stakehold-
ers to enable community-based management.

Local community participation is however contingent 
on incentives and benefits they will receive. Lack of 
benefits discourages local communities from partici-
pating in conservation initiatives (Paudyal et al., 2018; 
Valenzuela et al., 2020). Conservation activities should 
ensure socio-economic and socio-cultural wellbeing 
of local communities which are essential for maintain-
ing conservation development (Gumede and Nzama, 
2021). However, Kangalawe and Masao (2018) reported 
a number of challenges facing effective community 
engagement in conservation initiatives in the delta 
including little trust between community and gov-
ernment officers, and poor knowledge on the impor-
tance of conservation among communities. In other 
areas, similar and additional challenges have also been 
reported including political influence, inadequate 
capacity, time and desire to maintain natural resource 
management (Kangalawe, 2012; Abdullah et al., 2014; 
Gumede and Nzama, 2021). The National Forest Policy 
of 1998, National Forest Policy Implementation Strat-
egy of 2018-2028 and the Forest Act of 2002 empha-
size community participation in mangrove conser-
vation through implementation of PFM approaches 
( JFM and CBFM) (Zahabu et al., 2009; Mshale et al., 
2017). In 2013, The Ministry of Natural Resources and 
Tourism through the forest sector developed specific 

guidelines for benefit sharing mechanisms under JFM 
which offer a framework for outlining roles and the 
associated community benefits (Mshale et al., 2017). 
However, the problem has been on implementation 
of the guidelines. JFM, not only in mangroves, but also 
in other productive state forest reserves has remained 
relatively ineffective and limited to written guide-
lines. This is because there is no clear binding agree-
ments on how forest benefits and revenues are shared 
equally between government and local communities 
(Nurse and Kabamba, 2001; MNRT, 2008). Substan-
tial evidence from wildlife management programmes 
and other participatory forest management cases in 
Tanzania indicate that revenue sharing at the commu-
nity level is still uneven (Melita and Mendlinger, 2013; 
Carius and Job, 2019; Harris et al., 2020). An impact 
evaluation report by Persha and Meshack (2016) stated 
that JFM in Tanzania has enabled raising the level of 
local level governance, particularly through the func-
tion of VNRCs, but lacked in improving livelihoods of 
local communities participating in JFM which neces-
sitates questioning the long-term sustainability of the 
strategy at the local level.

Understanding the need and importance of conserva-
tion triggers local communities to take part as partners 
in conservation programmes. Findings of this study are 
in line with observations that willingness of the local 
community to participate in conservation of natural 
resources is shaped by a mixture of drivers that are both 
demographic and behavioural (Ward et al., 2017; Htay et 

Table 4. Results of logistic regression on determinants of community willingness to participate in conservation in the study area.

Driver variables β SE Wald p value Exp (β)

Gender of household head 0.607 0.428 2.010 0.156 ns 1.835

Age of household head 0.914 0.273 11.173 0.001* 2.493

Education level 0.729 0.345 4.459 0.035* 2.073

Household size 0.013 0.353 0.001 0.971 ns 1.013

Residence time 0.023 0.338 0.004 0.947 ns 1.023

Source of income 0.194 0.091 4.572 0.033* 1.214

Participation in mangrove conservation training 18.954 5235.9 0 0.997 ns 170385159

Awareness on mangrove governing laws 1.497 0.425 12.414 0* 4.468

Participation in communal activities 0.120 0.430 0.078 0.780 ns 1.128

Land ownership -0.488 0.542 0.810 0.368 ns 0.614

Constant (intercept) -3.098 1.418 4.773 0.029* 0.045

Chi-square = 59.819 df = 10 Nagelkerke R square = 0.344

-log likelihood = 164.289 Overall percentage correctness = 89 Valid n = 300

β = Coefficient of regression, + and - are positive and negative relations respectively, p value = Significance level, SE is the standard error, 
* represents statistically significant at p<0.05, ns = indicates statistically non-significant at p<0.05. Wald value  determines statistical 
significance of the independent variables.
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al., 2022), including age of household head, education 
level, source of income and personal knowledge on 
mangrove governing laws. In this study, age of house-
hold head was statistically significant and positively 
correlated with community willingness to participate 
in conservation, implying that old people were more 
willing to participate in conservation than young ones. 
This might be due to the fact that young individuals do 
not value conservation activities and see this as a waste 
of time. Overall, the majority of respondents were in 
the age group 18-45 which is the most productive age 
to engage in livelihood activities for household income 
generation. Also, young people are high mobile and 
frequently move to towns in quest of employment and 
other opportunities (Garekae et al., 2017). A feeling of 
respect, absence of jobs and an expectation to get even 
small monetary benefits from conservation activities 
might influence old people to participate in conserva-
tion. However, old people have long-term experience 
of the negative consequences of mangrove degrada-
tion and understand their surrounding environment 
well, therefore being willingly to protect their environ-
ment. The findings contradict articulations of Mogo-
motsi et al. (2020) who reported that older respondents 
were less likely to participate in wildlife conservation 
in the Okavango Delta in Botswana and recommended 
the provision of conservation education especially to 
young people who can influence the elderly. Kirupa-
karan and Thiruchelvam (2010) reported that old peo-
ple were unwilling to participate in conservation of 
freshwater turtles in Sri Lanka because they will not 
live long enough to enjoy the benefits of preserving 
resources in later years. Furthermore, observations 
by Mpokigwa et al. (2011) and Hassan (2015) indicated 
that older people are unwilling to participate in envi-
ronmental natural resource conservation because they 
are less sensitive and concerned about environmental 
conditions compared to young people. 

Level of education was statistically significant with a 
positive regression coefficient, implying higher edu-
cated respondents were more willing to participate in 
conservation than lower educated individuals. Edu-
cated people understood the importance of mangrove 
conservation to their livelihoods and environment 
and were therefore able to positively participate in 
conservation. Ponrahono and Sunoto (2019) reported 
a similar observation that education level positively 
influences community willingness to participate in 
mangrove conservation in Malaysia. In other cases 
of natural resource conservation (Kirupakaran and 
Thiruchelvam, 2010) higher levels of education is a 

determinant of coastal community willingness to par-
ticipate in conservation of freshwater turtles in Sri 
Lanka. People with higher education would likely have 
better awareness of environmental issues which may 
result in a higher willingness to participate (Grazhdani, 
2014; Xue et al., 2022). Likewise, source of income was 
statistically significant with a positive regression coef-
ficient indicating that people whose major sources of 
income are mangrove-based were more likely to par-
ticipate in conservation to enable them to air their 
views and attitudes to conservationists regarding dif-
ferent laws and regulations that affect their access to 
utilize mangrove areas or related resources. This find-
ing corroborates observations by Sesabo et al. (2006) 
who claimed that poor households who are dependent 
on common and open resources are highly motivated 
to support establishment and conservation of marine 
protected areas in Tanzania. Astuti et al. (2017) reported 
farmers are more participative in mangrove conser-
vation due to their day-to-day interactions in the field 
as compared to non-farmers. Conversely, Mwanyoka 
(2006) claimed that people whose income depended 
on environmental resources are less likely to support 
conservation initiatives with the feeling that conser-
vation initiatives might hinder their income-generat-
ing activities. Similarly, awareness of mangrove gov-
erning laws was statistically significant and positively 
influenced community willingness. The majority of 
respondents indicated that they know and understand 
the laws governing mangroves in their areas following 
awareness raising programmes initiated by respective 
authorities (TFS, VNRCs). Several studies by Sesabo et 
al. (2006), Mpokigwa et al. (2011) and Macharia (2015) 
have reported that an increase in public awareness 
on the existence of rules governing the use of coastal 
resources increases community willingness in forestry 
conservation interventions. 

Other variables did not statistically influence com-
munity willingness to participate. Positive regression 
coefficient on gender implied more men are willing 
to participate than women. Sterian and Soutsas (2005) 
and Garekae et al. (2017) reported that men have more 
positive attitudes and are ready to participate in for-
estry conservation activities than women. According 
to coastal traditions, men are heads of household and 
play the major role in household decision making 
(Mshale et al., 2017; Nyangoko et al., 2021). Women 
are obliged to take care of house chores while men 
go out to search for income. This tradition has sup-
ported views that women are inferior and the exclu-
sion of women in important village matters including 
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participation in conservation initiatives. Several stud-
ies (Mpokigwa et al. 2011; Hassan, 2015; Garekae et al., 
2017; Ponrahono and Sunoto, 2019) have indicated 
that an increase in the residence time in the area influ-
ences community willingness to participate in conser-
vation, in agreement with the findings of this study. 
The majority of respondents indicated that they had 
been living in the delta for 21-40 years. Longer staying 
residents are more familiar with their environment 
and keen to engage in conservation efforts (Nyan-
goko et al., 2022). Household size was also positively 
related with community willingness to participate in 
conservation. This implies that larger households are 
more willing to participate than small households. In 
large households, there is the possibility of division 
of labour among household members. This creates 
opportunity for some members to attend conserva-
tion activities while others participate in production 
activities. Larger households have increased demands 
for basic necessities which increases their mangrove 
dependency (Nyangoko et al., 2022), hence triggering 
their participation. Suggestions by Kirupakaran and 
Thiruchelvam (2010) and Garekae et al. (2017) that 
larger household are more likely to participate and 
support conservation programmes, are in agreement 
with findings form this study.

Participation in mangrove conservation training and 
communal activities were positively related to com-
munity willingness to participate in mangrove con-
servation activities. Respondents who regularly par-
ticipate in trainings and communal activities agreed 
to willingly participate in conservation activities. The 
findings indicated that over 60 % have voluntarily par-
ticipated in communal activities including construc-
tion of government buildings (dispensaries, schools) 
and village infrastructure for their village develop-
ment. Responsible government authorities and con-
servation stakeholders should support more trainings 
programmes to raise community awareness. Macharia 
(2015) who researched in Meru County in Kenya found 
that the majority of respondents who have attended 
various trainings and workshops on mangrove con-
servation have awareness that contributed to effective 
participation in implementing forest conservation 
projects. In this study, land ownership did not posi-
tively relate to community willingness to participate in 
conservation activities, implying that regardless of the 
amount of farmland owned, many households were 
willing to participate in conservation. The findings 
indicated that the majority of respondents in the delta 
owned 1-3 acres of farmland within the mangrove area 

outside their villages. The negative regression coeffi-
cient implies that as the number of people who own 
farmland in mangroves increases, their willingness to 
participate decreases. Since 2010 the government has 
actively restricted rice farm expansion in the delta 
through conservation laws and regulations (Mshale et 
al., 2017). Respondents might have been reluctant to 
support mangrove conservation activities thinking that 
this might increase their chances of being evicted from 
mangrove areas. Mogomotsi et al. (2020) found that 
people owning ploughing fields within wildlife conser-
vation areas were less likely to participate in conserva-
tion in the Okavango Delta in Botswana. In contrast, 
Mndolwa et al. (2009) who carried out research in ter-
restrial community-based forests in Tanzania found 
that high participation of people in forest management 
was enhanced by the fact that many owned forest land.

Conclusions 
This study set out to evaluate local community willing-
ness to participate in mangrove conservation activities 
in the Rufiji Delta. It was found that in general local 
communities have knowledge of the importance of 
their participation in conservation activities towards 
sustainable use of natural resources. The majority dis-
closed moderate levels of willingness. Mangrove resto-
ration activities were rated as highly important by the 
majority (over 85 %) of respondents. Age of household 
head, education level, source of income and aware-
ness on mangrove governing laws are significant fac-
tors and were positively associated with community 
willingness to participate. Altogether, these findings 
suggest that for effective conservation, it is important 
for responsible conservation authorities to recognize 
and include locals in conservation activities. The gov-
ernment should strengthen implementation of partic-
ipatory forest management approaches as emphasized 
by the National Forest Policy of 1998, National Forest 
Policy Implementation strategy of 2018-2028 and For-
est Act of 2002. This can be supported by reviewing 
how benefits for communities can be generated and 
shared equally, capacity building of local level institu-
tions such as VNRCs, and improving TFS capacity with 
human, technical and financial resources to enhance 
community forest management mechanisms. Com-
munities would be willing to engage in conservation 
if their position is adequately recognized and they are 
given the opportunity to exercise their mandate. This 
can be achieved by engaging locals in planning and 
decision-making and implementation of laws and reg-
ulations governing their own areas. Local communi-
ties should be provided with incentives to encourage 
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them to develop the capacity and desire to sustainably 
manage conservation programmes such as payment 
to mangrove planters, donation of livestock to poor 
households, giving rewards to illegal use reporters, rev-
enue sharing, establishment of local mangrove protec-
tion teams and supporting trainings. 
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