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A B S T R A C T   

With the increasing expansion of large-scale forest plantations in developing countries, concerns are rising about 
relationships between plantations and local communities. Community participation in forest plantation man-
agement can improve relationships between forestry companies and adjacent communities and affect the dis-
tribution of benefits from plantations. The social dimension of the Forest Stewardship Council’s (FSC) responsible 
forest management standard targets the participation of local communities in plantation management. Using 
household survey data from villages adjacent to plantations owned by two private forest companies in 
Mozambique, we assess households’ perceptions about their participation in plantations’ activities. We compare 
the perspectives of households in villages adjacent to FSC-certified plantations with those of households in vil-
lages adjacent to non-certified plantations. Our quantitative analyses show that communities adjacent to the 
certified plantations are more likely to perceive that they participate in activities of plantations. In terms of socio- 
economic characteristics, male-headed households and households with plantation employees were more likely 
than their counterparts to participate in plantations’ activities. However, we did not find statistically significant 
relationships between the perceptions of communities near the certified plantations and those near the non- 
certified plantations regarding their satisfaction with their participation, the extent to which they consider the 
plantation a ‘friendly good neighbor’ and whether households have benefitted from the plantations. Our results 
suggest that market-based approaches of forest governance, such as forest management certification, can com-
plement state policy towards responsible forest management.   

1. Introduction 

Since the 1990s forest certification has gained importance as a 
market-based, non-state forest governance system to promote sustain-
able forest management (SFM) (Arts, 2014; Cashore, 2002; Cashore 
et al., 2007). SFM is generally defined as maintaining and enhancing the 
economic, social and environmental values of all types of forests, for the 
benefit of present and future generations (UN, 2007). Forest certification 
seeks to encourage forest owners to comply with standards of SFM 
through the provision of financial or reputational incentives (Ehrenberg- 
Azcárate and Peña-Claros, 2020; Miteva et al., 2015). Incentives include 
price premiums and increased market access for certified products by 
appealing to consumers’ preferences towards certified forest products on 

the basis of their social, economic and environmental attributes 
(Blackman and Rivera, 2011; Ehrenberg-Azcárate and Peña-Claros, 
2020; Nussbaum and Simula, 2013; van der Ven and Cashore, 2018). 
The most prominent forest certification schemes in the world are the 
Forest Stewardship Council (FSC) and the Programme for the Endorse-
ment of Forest Certification (PEFC), with a total certified area of about 
219 million ha and 330 million ha, respectively (FSC, 2022; PEFC, 
2022). In Africa, FSC is the dominant scheme with a total certified forest 
area of about nine million ha as of May 2022 (FSC, 2022). FSC is an 
independent global not-for-profit organization that sets standards and 
criteria for responsible forest management (FSC, 2018). 

With the increasing expansion of large-scale forest plantations in 
developing countries, concerns are rising in particular about the 
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relationship between plantations and adjacent local communities 
endangering SFM (Dare et al., 2011; Szulecka et al., 2016). For example, 
Dare et al. (2011) indicated that rapid expansion of plantations were 
associated with perceived environmental and social impacts by com-
munities. Another concern was related to plantations’ handling of their 
relations with adjacent communities (Dare et al., 2011). Forest certifi-
cation can potentially improve social aspects of forestry operations such 
as plantation-community relations (Cubbage et al., 2010). For example, 
the FSC standard of responsible forest management has a strong social 
aspect that purports to improve relationships between forest owners and 
local communities (Cerutti et al., 2017; Payn et al., 2015). Principle 4.2 
of the community relations standard of FSC states that “the organization 
shall recognize and uphold the legal and customary rights of local 
communities to maintain control over management activities within or 
related to the management unit to the extent necessary to protect their 
rights, resources, lands and territories” (FSC, 2018; Payn et al., 2015). 
The organization refers to “the person or entity holding or applying for 
certification and therefore responsible for demonstrating compliance 
with the requirements upon which FSC certification is based” and the 
management unit is”a spatial area or areas submitted for FSC certifica-
tion with clearly defined boundaries managed to a set of explicit long 
term management objectives which are expressed in a management 
plan.” (FSC, 2015). 

Whether forest certification is associated with positive changes in 
outcomes of forest management has been contested (Romero et al., 
2017; Tricallotis et al., 2018). While some studies found no or little 
evidence of improved outcomes in forest management associated with 
certification (Blackman et al., 2018; Doremus, 2019; McCarthy, 2012; 
Stringer, 2006), others have documented a positive role of forest certi-
fication in enhancing positive outcomes of forest management (Cerutti 
et al., 2017; Cubbage et al., 2010; Dare et al., 2011; Degnet et al., 2020; 
Miteva et al., 2015; Rametsteiner and Simula, 2003; Tsanga et al., 
2014). For example, McCarthy (2012) contends that FSC certification 
did not improve community participation in Indonesia. Blackman et al. 
(2018) used rich forest management unit-level panel data along with 
matched difference-in-differences models and found no evidence that 
FSC certification affects deforestation. Using data from the boundary of 
a certified and an uncertified forest in the Republic of Congo, Doremus 
(2019) found no evidence of increased material wealth associated with 
forest certification. On the other hand, Miteva et al. (2015) used triple 
difference matching estimators to compare the performance of 
FSC-certified and non-certified timber concessions. The authors re-
ported that FSC certification reduced aggregate deforestation, firewood 
dependence, respiratory infections and malnutrition. Furthermore, 
Heilmayr and Lambin (2016) reported that nonstate, market-driven 
(NSMD) governance regimes such as FSC certification improved envi-
ronmental outcomes and reduced deforestation in Chile. In addition to 
these inconclusive and contradicting findings, some of these studies 
(Cubbage et al., 2010; Dare et al., 2011) rely on interviews with plan-
tation managers and key informants, with little emphasis on local 
communities. Local communities are communities of any size that are in 
or adjacent to a forest plantation, and also those that are close enough to 
have a significant impact on the economy or the environmental values of 
the forest plantation or to have their economies, rights or environments 
significantly affected by the management activities or the biophysical 
aspects of the plantation (FSC, 2015). Using a qualitative study of 
plantation managers and community members together with a docu-
ment analysis of relevant regulations and forest certification standards, 
Dare et al. (2011) found that forest certification improved community 
engagement processes in plantation management in Australia. In a study 
of impacts of forest management certification in Argentina and Chile, 
Cubbage et al. (2010) found that certified forest plantations reported 
improved community relations. 

There is a dearth of quantitative studies on the relationship between 
forest certification and community participation in management of 
private forest plantations in the global south. Motivated by the finding 

that households nearby FSC-certified privately owned plantations were 
more likely than households nearby a non-certified, state-owned plan-
tation to participate in the activities of plantations in Tanzania (Degnet 
et al., 2020), this study empirically explores the correlation between 
FSC-certified forest plantations and community participation in plan-
tation management in rural Mozambique. Unlike the study by Degnet 
et al. (2020), we compare community participation in the context of 
private forest plantations that fall under different certification status. 
Specifically, we compare the perceptions of households about their 
participation in the activities of plantations in villages adjacent to FSC- 
certified, private forest plantations with those in villages adjacent to 
non-certified, private plantations. This comparative approach enabled 
us to separate the specific correlation between forest certification and 
community participation from ownership of plantations. In addition, we 
study the relation between households’ socio-economic characteristics 
(sex, age, level of education and income) and their perceived partici-
pation in plantation management. This is novel because while studies 
have documented correlations between socio-economic characteristics 
(sex and income) and participation in the management of community 
and natural forests (Agrawal and Gupta, 2005; Ribot et al., 2010; Szu-
lecka et al., 2016), it is not known whether or not this is the case in large- 
scale private forest plantations. To explore the role of socioeconomic 
factors in community participation, we examine whether or not the 
experiences of households about their participation in the activities of 
plantations vary across socio-economic characteristics. 

The study thus seeks to add to the scant literature on relationships 
between forest certification and community engagement in plantation 
management in two ways. First, we quantitatively assess the correlations 
between forest certification and community participation in forest 
plantation management. Unlike previous studies (Cubbage et al., 2010; 
Dare et al., 2011), we use a large sample of household data collected in 
two villages adjacent to large-scale FSC-certified and two villages 
adjacent to non-certified private plantations in Mozambique. This 
quantitative analysis provides insights about the perspectives of the 
main categories of stakeholders affected by plantations - local commu-
nities living adjacent to plantations - regarding their engagement in 
plantations’ management. Improved understanding of the relation be-
tween forest certification and community participation in plantations’ 
activities informs the discussions about the role of certification in pro-
moting responsible forest management. Second, we triangulate our 
quantitative results from household surveys with qualitative analysis of 
information from focus group discussions in the study villages. The 
qualitative analysis will complement our quantitative analysis and 
thereby improve the robustness of our results (van der Ven and Cashore, 
2018). 

The paper unfolds as follows. In Section 2, we explain the conceptual 
framework. This is followed by a description of the study context, data 
and methods of analyses in Section 3. In Section 4, we present the re-
sults. We end with discussions and conclusions in Section 5. 

2. Conceptual framework 

Natural resource governance is concerned with how power and re-
sponsibility are used to make decisions that influence how citizens 
including local communities access, participate and benefit from natural 
resources (Nunan, 2018). Two major trends that characterize natural 
resource governance since the 1990s are the increased emphasis on 
community participation and the uptake of certification schemes that 
brought the private sector and market-type instruments into governance 
arrangements (Cashore et al., 2004; Matzdorf et al., 2013; Mwangi and 
Wardell, 2012; Nunan, 2018). Forest governance is defined as the way in 
which public and private actors (including large enterprises) and 
stakeholders negotiate, make and implement decisions about the man-
agement of forests (FAO, 2020). Stakeholders include individuals and 
organizations, such as local communities and indigenous people, with 
an interest in the products provided by a forest (Nussbaum and Simula, 
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2013). The concept of forest governance has evolved to comprise various 
actors at different levels and includes state regulations about the use of 
forests as well as non-state mechanisms, such as the use of voluntary 
forest certification to support responsible forest management (FAO, 
2020). Forest management is implemented at a forest unit and “deals 
with the administrative, economic, legal, social, technical and scientific 
aspects of managing natural and planted forests” (FAO, 2020). FSC 
recognizes forest owners who comply with predefined standards of 
responsible forest management. Compliance with standards of FSC is 
theoretically expected to derive from market benefits of certified plan-
tations and timber (Carlson and Palmer, 2016; Cashore, 2002). 

A forest governance approach that gained prominence since the 
1990s in the Global South is participatory forestry (Lund, 2015). 
Participatory forestry refers to a forest governance mechanism that in-
volves people living in and around forests in forest management (Lund, 
2015). This approach of forest governance has been advocated by many 
academics and the international donor community to enhance forest 
resource sustainability with concerns for peoples’ forest based liveli-
hoods and their rights to be involved in forest management (Ostrom, 
1990; RIBOT, 2004). Participatory forestry exists in various forms of 
forest management regimes including decentralized forest management, 
participatory forest management, joint forest management and 
community-based forest management (Lund, 2015). Participatory forest 
management (PFM) or community participation is required and pro-
moted in forest plantation management as part of forest certification 
(Dare et al., 2011). Principle 3 of the responsible forest management 
principles of FSC stipulates that forest owners recognize and respect 
indigenous people’s rights. Principle 4.1 of community relations states 
that “the organization shall identify local communities that are affected 
by management activities and shall then through engagement with these 
local communities, identify their customary rights and legal rights and 
obligations, that apply within the Management Unit.” (FSC, 2018). 
Plantations’ investors and shareholders may view compliance with these 
FSC principles as an indicator of responsible forest management (Gar-
forth et al., 2013). In addition, forest regulations in Mozambique 
recognize community participation and consultation as rights of com-
munities in the management of nearby forest industries (Mustalahti and 
Lund, 2009). 

Community participation entails various activities depending on the 
extent of community involvement and power (Arnstein, 1969; Berkes 
et al., 2000; Freeman, 2010; Handberg, 2018; Ribot et al., 2010). These 
activities range from community consultation (termed weak participa-
tion) to community decision making (termed strong participation) 
(Handberg, 2018). According to Handberg (2018, p.436), “weak 
participation is consultation, where stakeholders inform decision 
makers but have no direct influence over decisions.” 

This study focuses on weak community participation in the activities 
of private forest plantations as communities are not expected to have 
decision-making rights about the management of plantations owned by 
private companies (Dare et al., 2011; Barrow et al., 2002). We use the 
perception of households in two villages nearby FSC-certified planta-
tions and two villages nearby non-certified plantations regarding 
whether they have a say in the activities of plantations as an indicator 
for community participation in plantation activities. As a follow up 
question, we asked respondents how they participate in the activities of 
the plantation company. In addition, we assess households’ satisfaction 
with their participation in the management of nearby plantations and 
whether households benefitted from plantations operating in their vil-
lages. We further developed an additional indicator of community 
participation based on insights from Good Neighbor Charters (GNCs). 
GNCs aim at enabling local people to participate in company decisions 
and practices that can potentially affect local communities or the envi-
ronment (Dare et al., 2011). Accordingly, we use the response of 
households regarding whether they consider plantations in their villages 
as “friendly good neighbour” to assess households’ experience with their 
participation in plantation activities that can potentially affect their 

communities. 
Guidelines for responsible forest management embody principles of 

participation and equity in managing forests (Capistrano, 2010; Euro-
pean Commission, 2010; FAO, 2011; Finance Alliance for Sustainable 
Trade, 2014; Lawson and MacFaul, 2010). Increased capacity for 
consultation and collaboration with local communities is identified as 
one of the social impacts of certified forests (Nussbaum and Simula, 
2013). The Engagement pathway is one of FSC’s pathways for reaching its 
objective of enhancing socio-economic values of forest management 
(FSC, 2015). The Engagement pathway states that FSC brings together 
stakeholders with opposing interests in forests to identify risks, oppor-
tunities and solutions related to forest management (FSC, 2015; Kalonga 
and Kulindwa, 2017). It is envisaged that discussion and consensus 
among a broad set of stakeholders results in broadly supported imple-
mentation of responsible forest management, initiating relevant im-
provements in certified forestry operations (Kalonga and Kulindwa, 
2017). Since FSC certification requires community engagement in forest 
management, we expect households in villages nearby FSC-certified 
plantations to be more likely to participate in the plantations’ activ-
ities than households in villages nearby non-certified plantations. 
Similarly, we expect households in villages nearby certified plantations 
to be more likely to report satisfaction with their participation in the 
plantations’ activities. In addition, we expect households in the villages 
adjacent to the certified plantations to be more likely than households 
adjacent to the non-certified plantations to consider the plantation in 
their village as “a friendly good neighbor” and report that they benefited 
from the plantations. 

Responsible forest management entails opportunities for participa-
tion by all community members (FAO, 2020). However, studies on 
community participation in community-owned and natural forests have 
shown that socio-economic characteristics are correlated with the like-
lihood of villagers to participate in forest management. Agrawal and 
Gupta (2005) found that the likelihood of participation in environ-
mental management is positively related with wealth and social status 
while it is negatively related with education. Ribot et al. (2010) reported 
that social stratification dictates who participates in forest governance. 
Szulecka et al. (2016) observed that an FSC-certified forest plantation 
company was positively rated by stakeholders in terms of participation 
(access to training and information regarding the plantation to workers). 
Degnet et al. (2020) found that male-headed households, and house-
holds with plantation workers, were more likely than their counterparts 
to participate in plantations’ activities in Tanzania. Following the 
findings of these studies, we expect that male-headed households, richer 
households and households with plantation workers to be more likely 
than their counterparts to participate in the activities of plantations. 

3. Study context and methods 

3.1. Overview of forest governance policies in Mozambique 

Mozambique is endowed with a significant amount of forest cover. 
By 2015, the country’s natural forest cover was estimated to be around 
34 mill. ha (about 43% of the total land area) while its planted forest 
cover was around 75,000 ha (FAO, 2015; World Bank, 2018). The 
country’s share of planted forests are expected to increase further in the 
face of depletion of natural forests (FAO, 2015). The World Bank (2018) 
estimates 267,000 ha (0.79%) of forests are lost per year in the country. 
Mozambique has favorable conditions, such as growing regional and 
international demand for forest products and availability of land, for the 
expansion of forest plantations. The country’s National Reforestation 
Strategy envisages to increase the country’s plantation area to more than 
one million ha by 2030 which would generate 250,000 jobs and create 
US$1.5 billion worth of manufactured products and exports (World 
Bank, 2018). The Land Law of 1997 of Mozambique recognizes com-
munities’ rights to land and puts community consultation as a require-
ment when assigning rights of use to another party. The Forest and 
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Wildlife Law of 1999 establishes state ownership of forests and wildlife 
(Mustalahti and Lund, 2009). It promotes the establishment of forest 
industries and export of manufactured wood products. The Law de-
lineates the rights and benefits of forest-dependent local communities, 
covering subsistence level use of resources, participation in the co- 
management of forest resources, and community consultation and 
approval prior to allocation of exploitation rights to third parties. It 
establishes two types of licenses for legal timber production: forest 
concessions and simple licenses. Forest concessions are granted to do-
mestic and foreign operators for areas larger than 20,000 ha with an 
approved management plan, and can be allocated for up to 50 years. 
Concessionaires are required to have an annual harvesting license which 
specifies the volume and species they fell. The Law outlines development 
benefits (such as, investments in village infrastructure) derived from 
timber production under a concession regime. Simple licenses offer 
harvesting quotas of 500 cubic meters per year or less across 10,000 ha 
for five years and exclusively to domestic operators. While these simple 
licenses require a simplified management plan, no area mapping takes 
place; essentially it is a harvesting license (Mustalahti and Lund, 2009). 

The 2002 Forest and Wildlife Regulation states that all timber op-
erators, whether concessionaires or simple license operators, must 
consult with local communities and receive permission from these in 
order to exploit forest resources, and give precedence to local commu-
nity members when employing relevant staff. The 2002 Regulation also 
creates local councils for the management of natural resources, 
composed of all relevant parties to timber trade, including local com-
munities, all of whom are tasked with overseeing all timber operations 
in concessions and simple license areas. The Local Councils may suggest 
improvements to legislation and to forest management. In spite of this 
Regulation, forest governance in Mozambique in general has been 
characterized by a central government favoring commercial timber 
exploitation at the expense of communities’ rights (Mustalahti and 
Lund, 2009). 

3.2. Forest plantation management and community participation in 
Mozambique 

The forest plantation sector in Mozambique is promising and has 
been recognized as a focal area for economic development by the gov-
ernment (World Bank, 2018). It is estimated that about 3.5 million ha of 
land is considered suitable for forest plantations in the central and 
northern areas of the country. The involvement of communities in 
plantation management is considered crucial for the future of plantation 
forestry in Mozambique (Serzedelo de Almeida and Delgado, 2019). 
Managing the relationship between plantation companies and commu-
nities poses a challenge and poor community engagement is considered 
one of the barriers for the expansion of forest plantations (Serzedelo de 
Almeida and Delgado, 2019). The case of Mozambique is relevant 
because the legislative framework for participatory forest management 
(PFM) in the country has limitations in terms of extending rights and 
powers to local communities, and the productive forest areas are 
reserved for private-sector development while the role of local com-
munities is not clearly defined (Nhantumbo, 2000). Against this back-
ground, our empirical study purports to assess the correlation between 
the market-based instrument of FSC certification and perceived com-
munity engagement in plantation management. 

3.3. Data collection 

We used a multi-stage sampling technique for the selection of 
households for data collection. In the first stage, we identified Niassa 
and Nampula provinces as areas which have seen rapid expansions of 
plantations in Mozambique. The selection of the study villages was 
guided by the following criteria: proximity to forest plantations; plan-
tations had started operations (such as planting trees and undertaking 
community projects) in the villages; plantations employ local villagers; 

and sufficient distance (minimum of nine hours’ drive by public trans-
port) between the villages adjacent to the FSC-certified and the non- 
certified plantations to reduce spill-over effects. We identified villages 
that fulfil these criteria with the use of maps, company documents and 
information from plantation managers. Three of the study villages 
(Malulu, Naconda and Namuanica) are located in Niassa province and 
one (Namina) is located in Nampula province (Fig. 1). Malulu and 
Namina are adjacent to FSC-certified private plantations and Naconda 
and Namuanica are adjacent to non-certified private plantations. In the 
second stage, we obtained a list of households for each village from the 
village chiefs. We then selected every third household on the list for our 
survey. Accordingly, we selected 80 households in Malulu, 80 house-
holds in Namina, 63 households in Naconda and 103 in Namuanica to 
participate in the survey. In each household, we interviewed the 
household head as designated by the household. If the household head 
was not present at the time of the interview, we interviewed an adult 
member of the household after discussing with the household regarding 
the ability of the person to answer the questions. 

The FSC-certified plantations (the Mecuburi forest plantation in 
Nampula province and the Malulu forest plantation in Niassa) are forest 
concessions owned by Green Resources AS (GR hereafter), a privately- 
owned forest company operating in East Africa. Between 2006 and 
2016, the company developed about 20,000 ha of standing eucalyptus 
and pine trees in Mozambique on about 252, 000 ha of land. It acquired 
the rights to use the land on a 50 year concession basis, renewable for 
the same period, after community consultations and final approval by 
the Council of Ministers in 2009 (Green Resources, 2017). The non- 
certified plantations (Naconda and Namuanica) were owned by Flor-
estas De Niassa, a private plantation project of the Rift Valley Corpo-
ration. Florestas de Niassa started in 2006 in north-western Mozambique 
and had planted over 7000 ha of eucalyptus and pine trees between 
2010 and 2016, on greenfield land (Rift Valley Corporation, 2016). 

Data were collected between February and April 2016 through 
structured questionnaires from 326 households and through focus group 
discussions (FGDs). We collected data on the socio-demographic and 
economic characteristics of households and their perceptions about their 
participation in the activities of plantations adjacent to their villages. 
The activities of plantations include planting trees, tree management 
practices, community development projects and production of wood 
products. We asked respondents whether they have a say in the activities 
of the plantations and to rate their satisfaction with their say in plan-
tations’ activities on a five point Likert scale (1 = very dissatisfied, …, 5 
= very satisfied). We use households’ responses regarding having a say 
as a proxy for their participation in plantation activities. As a follow up 
question, we asked respondents: “how do you have your say in the ac-
tivities of the plantation company?” We further asked respondents to 
rate their agreement with the statement: “The plantation company is a 
‘friendly’ good neighbor.” on a five point Likert scale (1 = strongly 
disagree, …, 5 = strongly agree), and whether they agree that their 
household has benefitted from the plantation. Benefits from plantations 
include community development projects such as schools and health 
centres, support by plantations in land registration of households and 
obtaining birth certificate. The survey questions are provided in 
Table A1 in Appendix A. The questionnaires were first prepared in En-
glish and then translated into Portuguese. The paper questionnaires 
were converted into tablet versions using the Open Data Kit (ODK) 
software and were pretested with five households in Malulu village. The 
survey was administered by two enumerators per respondent to mini-
mize bias and errors from fatigue. A focus group discussion (FGD) was 
held using semi-structured qualitative interviews in each village to 
discuss community perceptions about the management of the planta-
tions. To gain a nuanced understanding of what participation exactly 
entails and how communities participate, we asked participants in the 
FGD in each study village whether villagers were consulted before the 
plantations started, whether the village has a say in community projects 
of plantation companies and whether the village has benefitted from the 
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community projects of plantation companies. In addition, we asked 
participants the land use type and the land use category of the plantation 
sites before the establishment of plantations. As our study is based on 
perceptions of villagers, it is important to get the perspectives of vil-
lagers on the opportunity cost of the village land used by the plantations 
because these perspectives might affect the responses of villagers about 
other questions regarding the plantations. The World Bank (2018) notes 
that local community issues should be carefully taken into account in the 
very early stages of plantation development project during land rights 
acquisition because the start of forest plantation is the beginning of long- 
term relationships between local communities and plantation com-
panies. The FGDs took place immediately after the surveys were 
completed and were intended to complement the results from the 
household surveys. Village leaders and key informants suggested 
representative groups of people in the villages (in terms of profession, 
gender, age and wealth) for the FGD and we selected the final partici-
pants in such a way that each group has at least one representative. The 
focus groups consisted of 10 to 20 individuals to allow for detailed 
discussion and active participation and lasted on average 1.5 h. The 
household surveys and FGDs were conducted by enumerators fluent in 
the local languages, Portuguese and English. Transcripts of the semi- 
structured qualitative interviews were made capturing comments, 
consensus as well as differences in perceptions reported in the 
discussions. 

3.4. Methods of analysis 

Our main analysis draws on the quantitative household survey data. 
We estimated four logistic regressions with relevant household cova-
riates to assess the perception of households about their participation in 
the activities of the private, FSC-certified plantations and the non- 
certified, private plantations. We used the software STATA 15 to esti-
mate the regression models. We clustered the standard errors at the 
village level because unobservable characteristics of households in a 
village may be correlated. We checked whether multicollinearity is a 
problem in the logit regressions using the correlation matrix and the 
Variance Inflation Factor (VIF). Both show that there is no high corre-
lation between the explanatory variables. The correlation matrix shows 
that the correlation between the explanatory variables is always lower 
than 0.5 (in absolute value terms). The VIF of the explanatory variables 
is always lower than 3 and the mean VIF is 1.68. Thus, multicollinearity 
is not a concern in the regressions. The correlation matrix and VIF tables 
are given in Tables A2 and A3 respectively in Appendix A. The depen-
dent variables include responses to the following four survey questions 
which serve as the proxies of outcomes of community participation in 
forest management:  

1. Do you have a say in the activities of the plantation company in your 
village? (1 = yes and 0 = no); 

2. If yes to 1, to what extent are you satisfied with your say in the ac-
tivities of the plantation company? (5-point Likert scale ranging from 
1 = very dissatisfied to 5 = very satisfied); As this question is asked to 

Fig. 1. Map of study villages, Mozambique.  
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only those respondents who replied “yes” to question 1, the re-
gressions related to this dependent variable is performed on very few 
observations (32, see Column (b) of Tables 2 and 4). A rule of thumb 
in econometrics is to have at least 5 and preferably 10 or more ob-
servations per explanatory variable. Otherwise, the standard errors 
could be very large, which would lower the statistical power of the 
estimated model. However, our regression models are not 
completely saturated, i.e., we have more observations (32) than 
parameters to fit (14 and 16 respectively in Tables 2 and 4), thus we 
can obtain asymptotically unbiased parameter (slope) estimates 
(Kelley and Maxwell, 2003).  

3. To what extent do you agree with the following statement: “The 
plantation company is a ‘friendly’ good neighbor.”? (5-point Likert 
scale ranging from 1 = strongly disagree to 5 = strongly agree); As 
the dependent variables related to questions 2 and 3 are based on 
responses to five-point Likert scale questions, we used an ordered 
logistic regression model to estimate the relationship between the 
households in the villages nearby the FSC-certified plantations and 
the dependent variables.  

4. Do you agree with the statement: “My household has in general 
benefitted from the plantation company in my village.”? (1 = yes and 
0 = no) 

Deriving from the theoretical insights of our conceptual framework, 
we developed the following hypotheses to be tested empirically: 

Households in villages adjacent to the FSC-certified private planta-
tions are more likely than households in villages adjacent to the non- 
certified private plantations: 

H1. To perceive to have a say in the activities of the plantations. 

H2. To perceive higher satisfaction with their say in the activities of 
the plantations. 

H3. To perceive the plantations in their villages ‘a friendly good 
neighbour’. 

H4. To perceive that their household has in general benefitted from 
the plantation company in their village. 

In addition to these quantitative analyses, we analyzed qualitative 

data from open questions in the FGDs as follows. First, we reviewed and 
combined the responses into coded themes, regarding community per-
ceptions about consultation in plantation activities (if they were con-
sulted, how and when), the type of land tenure (customary or formal 
title, private or state ownership), and land use type of the plantation 
sites in the villages before the plantations started operations (agricul-
ture, fallow, forest, grassland, residential or other). Then, we organized 
and summarized the responses based on phrases and keywords related to 
the themes. In addition, we analyzed information from company docu-
ments regarding number and types of forest certifications of the com-
panies as demonstration of responsible forest management and 
adherence to corporate responsibility standards. 

4. Results 

4.1. Descriptive statistics of study variables 

Table 1 provides the descriptive statistics of the variables used in the 
study. The table shows that a higher percentage (21%) of households in 
the villages near by the FSC-certified, private plantations reported to 
participate in the activities of the plantations (planting trees, tree 
management practices, community development projects and produc-
tion of wood products) in their villages as compared to households 
nearby the non-certified, private plantations (6%). However, on 
average, those households nearby the FSC-certified plantations who 
report that they have a say in plantation activities are less satisfied with 
their participation than households nearby the non-certified plantations. 
On average, both categories of communities agree with the statement 
that the plantation in their village is a friendly good neighbor. While 
31% of the households in the villages nearby the certified plantations 
reported that their household benefitted from the plantation company, 
the percentage is 38% in the villages nearby the non-certified planta-
tions (Table 1). 

The households in the two groups of villages have similar socio- 
demographic and livelihood characteristics. The average age of the 
household heads and average household size of the households in the 
two categories of villages are almost similar. The majority of the heads 
of the households in the study villages are male. Households in villages 

Table 1 
Descriptive statistics of variables.  

Variable Mean Std. deviation Min. Max. N 

FSC Non-FSC FSC Non-FSC FSC Non-FSC FSC Non-FSC FSC Non-FSC 

A. Dependent variables 
Household has say in the activities of plantations a 0.21 0.07 0.41 0.25 0 0 1 1 140 138 
Extent of household satisfaction with say in plantation activities b 2.71 3.33 1.01 0.87 1 2 4 4 28 9 
Household considers plantation ‘a friendly good neighbor’ c 3.15 3.48 1.08 0.96 1 1 5 5 139 161 
Household benefitted from plantation d 0.31 0.38 0.46 0.49 0 0 1 1 161 165  

B. Household (hh) characteristics           
Age of head (in years) 41.22 43.09 13.98 15.74 18 20 76 82 157 149 
Gender of head (0 = female, 1 = male) 0.89 0.84 0.31 0.37 0 0 1 1 161 165 
Education of head e (1–3) 2.12 1.62 0.66 0.59 1 1 3 3 161 165 
Household size (in number) 5.06 5.39 2.14 2.41 1 1 13 15 161 165 
Total farm size (in hectares) 2.39 2.08 3.38 1.45 0.16 0.2 36 8.5 147 154 
Employed by plantation (0 = No, 1 = Yes) 0.11 0.06 0.32 0.24 0 0 1 1 161 165 
Forest use (0 = No, 1 = Yes) 0.86 0.98 0.35 0.15 0 0 1 1 159 165 
Total hh income (in thousand MZN) 42.56 31.27 102.61 79.25 0.55 0 948 500 127 142 
Share of agricultural income (%) 57.45 57.01 44.16 45.97 0 0 100 100 159 165 
Share of business income (%) 11.58 8.13 28.99 25.64 0 0 100 100 159 165 
Share of forest income (%) 2.89 3.98 12.86 17.55 0 0 100 100 159 165 
Share of off-farm income (%) 18.32 11.45 34.64 29.36 0 0 100 100 157 165 

Note: a binary variable:1 = Yes, 0 = No. 
b categorical variable:1 = very dissatisfied, 2 = dissatisfied, 3 = neutral, 4 = satisfied, 5 = very satisfied. 
c categorical variable:1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = strongly agree. 
d binary variable:1 = Yes, 0 = No. 
e categorical variable:1 = no schooling, 2 = primary, 3 = Secondary and above. 
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adjacent to the certified plantations farm on average a larger area of land 
than households in the villages nearby the non-certified plantations. The 
villages adjacent to the certified plantations have a higher portion of 
households (11%) with at least one member working at the plantation 
than the villages adjacent to the non-certified plantations (6%) 
(Table 1). A higher share of the households in the villages nearby the 
non-certified plantations than in the villages nearby the certified plan-
tations had collected some forest products (mostly fire wood) in 2015. 
Households in villages adjacent to the certified plantations on average 
earned higher self-reported incomes for the year 2015 than households 
in the villages adjacent to the non-certified plantations. Agriculture was 
the main source of income in both categories of study villages. In 2015, 
households in the villages adjacent to the certified plantations earned a 
larger share of their income from business and off-farm income sources 
than households in the villages adjacent to the non-certified plantations 
did. The share of income from forest was higher for households in the 
villages nearby the non-certified plantations than that of households 

nearby the certified plantations. 

4.2. Econometric results 

4.2.1. Community perceptions about participation in forest planation 
management 

Table 2 presents the odds ratios of the estimated logistic regressions. 
Note that we compare the responses from households in two villages 
nearby FSC-certified plantations against those from households in two 
villages nearby non-certified plantations. The results in column (a) show 
a statistically significant positive relation between households living in 
the villages adjacent to the FSC-certified plantations and the odds of 
households to report that they participate in plantation activities. The 
odds ratio of 5.71 implies that the odds of reporting that they participate 
in plantations’ activities (vis-a-vis not participate) were 471% higher for 
communities nearby the FSC-certified plantations than for communities 
nearby the non-certified plantations (Column (a) of Table 2). Hence, we 

Table 2 
Odds ratios of estimated logit regressions.  

Variables Household has a say in 
plantation activities        

(a) 

Extent of household satisfaction with 
its say in plantation activities      

(b) 

Extent to which household agrees that 
plantation is a ‘friendly good neighbor’    

(c) 

Household benefitted from 
plantation company       

(d) 

FSC-certified (1 = yes) 5.712*** (3.311) 0.754 (0.543) 0.793 (0.274) 0.931 (0.644) 
Age of head 1.002 (0.022) 0.914*** (0.027) 0.995 (0.004) 0.986*** (0.003) 
Gender of head (1 = male) - a (− ) – 1.039 (0.312) 2.079** (0.759) 
Education of 

headb 
Primary 0.718 (0.315) 1.197 (1.095) 1.130 (0.262) 1.455 (0.433) 
Secondary and 
above 

1.742 (1.229) 2.576* (1.349) 1.318* (0.214) 1.021 (0.378) 

Household size 1.149*** (0.035) 0.914 (0.122) 1.089 (0.840) 1.007 (0.069) 
Total farm size 1.077 (0.078) 1.488* (0.347) 0.940** (0.026) 0.922 (0.089) 
Employed by plantation (1 = yes) 5.368*** (3.005) 0.484 (0.401) 2.170 (1.041) 4.112*** (1.689) 
Forest use (1 = yes) -a (− ) – 3.686*** (0.873) 2.313** (0.790) 
Total household income 1.002 (0.001) 0.975 (0.022) 1.007*** (0.002) 1.003 (0.002) 
Share of agriculture income 0.989 (0.014) 1.022*** (0.007) 0.989** (0.004) 0.981*** (0.002) 
Share of business income 0.985** (0.007) 1.007 (0.012) 0.982* (0.009) 0.993 (0.008) 
Share of off-farm income 0.992 (0.011) 1.015** (0.007) 0.988* (0.007) 0.981*** (0.004) 
Share of forest income 0.993 (0.014) 0.914 (0.055) 0.981*** (0.004) 0.972*** (0.007) 
Constant 0.053*** (0.051) – – 0.957 (0.722) 
Pseudo-R2 0.177 0.189 0.045 0.130 
N 172c 32d 211 c 229c 

Note: Robust standard errors in parentheses clustered at village level. *, **, *** signify p < 0.10, p < 0.05 and p < 0.01 respectively. The odd ratios are values across 
households living in villages adjacent to the two FSC-certified plantations and the two non-certified plantations. 
a ‘Gender of head’ = 0 (female) is a perfect predictor, i.e., all (19) respondents in the female-headed households answered “No” to the survey question: “Do you have a 
say in the plantation’s activities?” and hence Stata excludes these 19 observations from the regression. Similarly, ‘forest use’ = 0 is a perfect predictor, i.e., all (10) 
households who did not collect forest products in 2015 responded “No” to the survey question: “Do you have a say in the plantation’s activities?” and accordingly Stata 
excludes these observations from the regression. 
b Reference category: ‘No schooling’. 
c Because some households responded “Do not know” or “Do not want to answer” to some of the survey questions, the estimations were performed on a smaller number 
of observations than the total number of households interviewed in the survey. 
d As the question in Column (b) is asked to only those respondents who replied “yes” to the question in column (a), the regression in Column (b) is performed on very 
few observations. 
In column (a), the dependent variable is the answer of the respondent to the question: “Do you have a say in the activities of the forest plantation in your village”, (1 =
yes). 
In column (b), the dependent variable is the extent of satisfaction of a household with its say in the activities of the plantation in its village (i.e., if the household 
reported to have a say in plantation activities). The regression in column (b) is based on 32 observations (N = 32) and contain 14 independent variables (parameters), 
including the constant. A rule of thumb in econometrics is to have at least 5 and preferably 10 or more observations per explanatory variable. Otherwise, the standard 
errors could be very large, which would lower the statistical power of the estimated model. However, our regression model is not completely saturated, i.e., we have 
more observations (32) than parameters (14) to fit, thus we can obtain asymptotically unbiased parameter (slope) estimates (Kelley and Maxwell, 2003). 
In column (c), the dependent variable is to what extent a household agrees with the statement: “the plantation in your village is a friendly good neighbor”. 
As the dependent variables in Columns (b) and (c) are based on responses to five-point Likert scale questions, we used an ordered logistic regression model to estimate 
the relationship between the households in the villages nearby the FSC-certified plantations and the dependent variables. 
In column (d), the dependent variable is the response of a respondent to the question: “Do you agree with the statement: ‘My household has benefitted from the 
plantation company in my village’?”, (1 = yes). 
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find support to our hypothesis regarding the higher likelihood of 
perceived community participation in FSC-certified plantations than 
non-certified plantations. Most commonly ways of having a say as cited 
by the respondents are in meetings and through village chiefs. Re-
spondents who reported that they participate in plantation activities 
were asked to rate the extent of satisfaction with their participation in 
the activities of the plantation in their village. The results in column (b) 
of Table 2 show that there is no statistically significant relation between 
the odds of households reporting that they are satisfied with their 
participation in plantation activities and communities nearby the FSC- 
certified plantations. Similarly, the results in columns (c) and (d) 
respectively show that there are no statistically significant relations 
between communities nearby the FSC-certified plantations and the odds 
of households reporting that they consider the plantation company a 
‘friendly’ good neighbor and that they benefitted from the plantation. 
Hence, we neither find support nor reject our hypotheses regarding the 
relation between FSC-certified plantations and household perceptions 
about their satisfaction with their participation and outcomes related to 
their perceptions of engagement with plantations (such as sense of 
‘friendly’ good neighbor and benefits to households from plantations). 

Regarding the socio-economic characteristics, the results in column 
(a) of Table 2 show that having a female head of household and not 
having collected a forest product in 2015 are perfect predictors of 
reporting not to participate in plantation activities. That is, all female- 
headed households and all households who did not collect a forest 
product in 2015 reported that they do not participate in plantations’ 
activities. In addition, large size households and households with at least 
one plantation worker were more likely to report to participate in the 
activities of the plantations. For other socio-economic characteristics, 
we do not find a clear pattern. 

4.2.2. Focus group discussions about participation and benefits from 
plantations 

Table 3 reports results from our FGDs and document analysis. While 
participants in the FGDs in the villages of Namina (adjacent to an FSC- 
certified plantation) and Naconda (adjacent to a non-certified planta-
tion) reported that village members were consulted prior to the estab-
lishment of plantations, participants in the villages of Malulu (adjacent 
to an FSC-certified plantation) and Namuanica (adjacent to a non- 
certified plantation) reported that this was not the case. With regard 
to the land use category of the plantation sites before the plantations 
were established, FGDs participants in the villages of Malulu, Namina 
and Namuanica reported that the land before the plantation sites was 
used for agriculture. In the village of Naconda, it was indicated that the 
plantation site was grassland before the plantation started (Table 3). 

With regard to community participation in community development 
projects (such as construction of schools, teachers’ houses, roads and 
bridges, health centers and provision of agricultural seeds) implemented 
by the plantations, only participants in the FGD in one village-Malulu, 
adjacent to an FSC certified plantation, indicated that they perceive to 
they have a say in the community development projects of the planta-
tion. These village level results regarding community participation 
suggest that our results regarding household participation in plantation 
activities reported in Column (a) of Table 3 might be driven by responses 

from Malulu. We test whether this is the case in Section 4.2.3. Partici-
pants in all villages except Naconda reported that they perceive their 
villages to have benefitted from the community development projects of 
the plantations. In Section 4.2.3, we check whether this finding at the 
village level corresponds to the result obtained from the household 
survey reported in Table 2. 

4.2.3. Robustness checks 
As the results in Section 4.2.2 show, FGDs participants in Malulu 

(nearby an FSC-certified plantation) reported that villagers have a say in 
the community projects implemented by plantations. Participants in all 
villages except Naconda reported that their villages have benefitted 
from the community projects of the plantations. We examined whether 
the results from the household surveys confirm these findings from the 
FGDs as follows. We re-estimated the regressions of Table 3 by including 
a dummy variable for each of the four villages instead of a dummy for 
the villages nearby the FSC-certified plantations. As FGD participants in 
Malulu reported having a say in community projects of plantations, we 
used Malulu (which is located nearby an FSC-certified plantation) as the 
reference village in the estimations. The results in Column (a) of Table 4 
show that respondents in all villages are less likely to state that their 
household has a say in plantation activities than respondents in Malulu. 
Even though the odds ratios for Namina (FSC-certified) are less than one 
(i.e., relative to the odds ratios of Malulu (FSC-certified)), we expect the 
odds ratios for Naconda and Namuanica (non-certified) to be statisti-
cally lower than the odds ratios for Namina. Statistical tests on the odds 
ratios of Namina vs Naconda and Namina vs Namuanica show that we 
reject the null hypotheses of equal odds ratios at 1% level of significance 
(p-value = 0.000) and accept the alternative hypothesis that the odds 
ratios for Namina are statistically larger than the odds ratios for 
Naconda and Namuanica. The timing of certification of the plantations 
may explain the result we obtained in Column (a) of Table 4, i.e., 
households in the village of Namina (the plantation certified in 2014) 
are less likely than households in Malulu (the plantation certified in 
2011) to participate in plantation management (yet households from 
both villages are more likely than households from the two villages 
nearby the non-certified plantations to report that they have a say). The 
results in Column (d) of Table 4 show statistically significant positive 
correlations between the households in the villages of Namina (FSC 
certified) as well as in Namuanica (non-certified) (again relative to the 
reference village Malulu (FSC certified)) and households’ responses 
regarding whether they benefitted from plantations. The dummy for 
Naconda (non-certified) is not statistically significant. We statistically 
tested the equality of the odds ratios and the results show that we reject 
the null hypotheses of equal odds ratios of Namina vs Naconda and 
Naconda vs Namuanica (p-value = 0.000) and of Namina vs Namuanica 
(p-value = 0.031). Thus, the villages ranked in decreasing magnitude of 
odds ratios are Namina, Namuanica and Naconda. This shows that 
households in Namina (a village adjacent to the FSC-certified planta-
tion) are more likely than households in Namuanica and Naconda (the 
villages adjacent to the non-certified plantation) to report to participate 
in plantation activities (construction of schools, teachers’ houses, roads 
and bridges). This finding is in line with the results from the qualitative 
interviews reported in Table 3 that focus group participants in villages 

Table 3 
Community perceptions about participation, pre-plantation land use type and benefits from plantations.  

Village Certification Land use type before 
plantations 

Were villagers consulted 
before the plantations started? 

Does the village have a say in the 
community projects of plantations? 

Do you think that the village has benefitted 
from the community projects of plantations? 

Malulu FSC certified, 
2011 

Agricultural No Yes Yes 

Namina FSC certified, 
2014 

Agricultural Yes No Yes 

Naconda Non-certified Grass Yes No No 
Namuanica Non-certified Agricultural No No Yes 

Source: FGDs and Green Resources, 2013, 2016. 
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adjacent to the certified plantations are more likely to perceive that they 
participate in activities of plantations. For completeness, we provided 
the results of the regressions related to the other outcome variables 
(Columns (b) and (c)) in Table 4. 

5. Discussions and conclusions 

With the inadequacy of traditional state-led governance structures to 
enhance sustainable forest management, market-based non-state in-
struments, such as FSC’s voluntary certification, and adherence to 
responsible investment guidelines have gained uptake. The objective of 
this study was to assess the relationship between FSC-certified forest 
plantations and community participation in plantation management. 
Using data from communities living nearby two FSC-certified and two 
non-certified private plantations in Mozambique, we explored differ-
ences in weak community participation in plantation management. Our 
results indicate that communities adjacent to the FSC-certified planta-
tions are more likely than communities adjacent to the non-certified 
plantations to participate in plantations’ activities. Our results do not 
lend statistical support to our hypotheses that communities nearby the 
FSC-certified plantations are likely to be satisfied with their participa-
tion in plantations’ activities, or to perceive that the plantation adjacent 

to their village is a ‘friendly good neighbor’, or to have benefited from 
plantations. 

In recent years, relations between forest plantations and local com-
munities have increasingly attracted the attention of researchers and 
NGOs (e.g. De Vos et al., 2018; Lyons and Westoby, 2014). Our evidence 
(albeit weak) regarding the positive relation between forest certification 
and community participation can be explained by the motives of plan-
tation companies to reap the theoretically expected market benefits of 
certification (Kollert and Lagan, 2007; Oliver, 2005; Varangis et al., 
1995), adhering to principles of forest certification that require com-
munity participation. Even if the empirical evidence does not conclu-
sively support the market benefits of certified timber, forest certification 
is theoretically expected to lead to price premiums and increased market 
share for certified timber. As a non-state, market-driven approach, forest 
certification acts as a form of governance of the timber product value 
chain to shape and demonstrate plantation companies’ compliance with 
principles and criteria of sustainable forest management (Cashore, 2002; 
Overdevest, 2010). Shareholders, donors and investors in plantation 
companies may set community participation as a condition for respon-
sible investments (Tumlinson and Morgan, 2013; Zivin and Small, 
2005). This was the case for the FSC-certified plantations, with volun-
tary certification being a precondition of financing in the company that 

Table 4 
Odds ratios of logit estimations using individual dummies for each village.  

Variables Household has a say in 
plantation activities    

(a) 

Extent of household satisfaction with 
its say in plantation activities 
(b) 

Extent to which household agrees that 
plantation is a ‘friendly good neighbor’   

(c) 

Household benefitted from 
plantation company  

(d) 

Malulu (FSC certified) a – – – – 
Namina (FSC certified) 0.414*** (0.047) 0.198*** (0.066) 0.464*** (0.099) 12.889*** (3.194) 
Naconda 0.042*** (0.005) 0.186*** (0.099) 1.335*** (0.096) 1.375 (0.269) 
Namuanica 0.178*** (0.009) 1.830* (0.669) 0.656** (0.139) 7.381*** (3.622) 
Age of head 1.002 (0.019) 0.908*** (0.017) 0.992** (0.003) 0.986*** (0.003) 
Gender of head (1 = male) - b – 1.142 (0.349) 1.881* (0.707) 
Education of 

headc 
Primary 0.841 (0.417) 2.247 (1.455) 1.119 (0.272) 1.377 (0.599) 
Secondary and 
above 

1.779 (1.362) 4.681*** (2.186) 1.229 (0.183) 1.323 (0.745) 

Household size 1.121*** (0.027) 0.942 (0.096) 1.055 (0.083) 1.123* (0.072) 
Total farm size 1.098 (0.098) 1.604* (0.417) 0.934** (0.026) 0.865 (0.136) 
Employed by plantation (1 = yes) 5.709*** (2.987) 0.715 (0.565) 2.194* (0.978) 5.019** (3.185) 
Forest use (1 = yes) -b – 3.119*** (0.903) 6.059*** (0.601) 
Total household income 1.002 (0.001) 0.966* (0.019) 1.007*** (0.002) 1.008** (0.004) 
Share of agriculture income 0.989 (0.014) 1.010 (0.008) 0.988*** (0.004) 0.980*** (0.001) 
Share of business income 0.982** (0.008) 0.992 (0.007) 0.978** (0.009) 1.002 (0.010) 
Share of off-farm income 0.991 (0.013) 1.000 (0.007) 0.984** (0.006) 0.987* (0.007) 
Share of forest income 0.993 (0.017) 0.915 (0.066) 0.974*** (0.005) 0.987 (0.014) 
Constant 0.448** (0.181)   0.044** (0.055) 
Pseudo-R2 0.207 0.229 0.054 0.229 
N 172 32 211 229 

Note: Robust standard errors in parentheses clustered at village level. *, **, *** signify p < 0.10, p < 0.05 and p < 0.01 respectively. 
a Malulu is omitted because it is the reference category for the village dummies. 
b ‘Gender of head’ = 0 (female) is a perfect predictor, i.e., all (19) respondents in the female-headed households answered “No” to the survey question: “Do you have a 
say in the plantation’s activities?” and hence Stata excludes these 19 observations from the regression. Similarly, ‘forest use’ = 0 is a perfect predictor, i.e., all (10) 
households who did not collect forest products in 2015 responded “No” to the survey question: “Do you have a say in the plantation’s activities?” and accordingly Stata 
excludes these observations from the regression. 
c Reference category: ‘No schooling’. 
In column (a), the dependent variable is the answer of the respondent to the question: “Do you have a say in the activities of the forest plantation in your village”, (1 =
yes). 
In column (b), the dependent variable is the extent of satisfaction of a household with its say in the activities of the plantation in its village (i.e., if the household 
reported to have a say in plantation activities). The regression in column (b) is based on 32 observations (N = 32) and contain 16 independent variables (parameters), 
including the constant. A rule of thumb in econometrics is to have at least 5 and preferably 10 or more observations per explanatory variable. Otherwise, the standard 
errors could be very large, which would lower the statistical power of the estimated model. However, our regression model is not completely saturated, i.e., we have 
more observations (32) than parameters (16) to fit, thus we can obtain asymptotically unbiased parameter (slope) estimates (Kelley and Maxwell, 2003). 
In column (c), the dependent variable is to what extent a household agrees with the statement: “the plantation in your village is a friendly good neighbor”. 
As the dependent variables in Columns (b) and (c) are based on responses to five-point Likert scale questions, we used an ordered logistic regression model to estimate 
the relationship between the households in the villages nearby the FSC-certified plantations and the dependent variables. 
In column (d), the dependent variable is the response of a respondent to the question: “Do you agree with the statement: ‘My household has benefitted from the 
plantation company in my village”?, (1 = yes). 
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owns the FSC-certified plantations, and as a symbol of SFM (FinnFund, 
2017; FMO, 2017). The company stressed the importance of FSC certi-
fication for its objective of economic and social development of the 
communities around its plantations (Green Resources, 2016). The 
participation of local communities in the activities of forest plantations 
may be expected to reduce plantations’ susceptibility to conflicts with 
communities and related costs resulting from pressures from socially 
and environmentally oriented NGOs (Cerutti et al., 2017). 

Our finding regarding the positive correlations between forest cer-
tification and community participation in plantation management is 
consistent with the findings of Cubbage et al. (2010), Dare et al. (2011), 
Degnet et al. (2020) and Szulecka et al. (2016) who reported that FSC- 
certified forest plantations were positively evaluated in terms of 
participation and engagement by stakeholders. Our study adds to this 
literature by comparing FSC-certified and non-certified private planta-
tions to identify the correlation between certification and community 
participation using a quantitative data set. A comparative approach aids 
the understanding of relations between forest certification and com-
munity participation in plantations’ activities and thus can inform the 
design and implementation of effective governance structures to pro-
mote sustainable forest management. 

Despite the statistically significant relationship between certified 
plantations and community participation, the share of households (21%) 
in the villages adjacent to the certified plantations who reported to 
participate in plantations’ activities is not high, taking into account the 
requirements of FSC certification. In addition, we did not find statisti-
cally significant differences between the certified and non-certified 
plantations regarding the other outcome variables. These results can 
be related to weak implementation and enforcement that characterize 
forest governance in Mozambique (World Bank, 2018). The obstacles 
that result in low participation of local communities in decisions 
regarding resource management and the challenges of managing plan-
tation company-community relations in Mozambique have been well- 
documented (World Bank, 2018; Mustalahti and Lund, 2009). An 
alternative explanation for the low participation rate relates to the op-
portunity costs of households. While households may appreciate the 
possibility to participate, they might receive higher gains from alter-
native allocation of their labor time such as farming activities. 

NGO publications and media coverage report on land-related con-
flicts, reduced access to natural resources for locals, unresolved 
compensation for land, low salaries and poor working conditions related 
to the plantations of GR in Mozambique (World Rain Forest Movement, 
2018). However, reports of ‘land grabbing’ have subsequently been 
found to be based on inadequate data and research, leading to unclear 
conceptions regarding the status and actual impact of (proposed) in-
vestments in forestry and agriculture (Locher and Sulle, 2014; Schone-
veld, 2014). 

Our results suggest strong statistically significant relations between 
socio-economic characteristics (gender, household size, employment at 
plantations and dependence on forest products) and likelihood of 
participation in plantation activities. Male-headed households, large 
size households, households with at least a plantation worker and 
households who collected forest products are more likely than their 
counterparts to report to participate in plantation activities. The dif-
ferences in the likelihood to participate in plantations’ activities for 
households with different socioeconomic and demographic character-
istics indicate that some social groups (e.g., women headed-households) 
are less likely to participate in plantation activities. These findings are 
consistent with the results of studies on community participation in the 
management of forests and other natural resources (Agarwal, 2001; 
Agrawal and Gupta, 2005; Botchway, 2001; Degnet et al., 2020; Zulu, 
2008). According to FAO (2020), women’s participation in governance 
of community forests in developing regions was restricted due to con-
servative gender norms and even in situations when women participate, 
they have a passive role. Studies have shown that women in many 
developing countries have limited participation in the use of land related 

resources due to cultural constraints (Watts, 2008). 
The results of the FGDs regarding land use prior to the start of the 

plantations are in line with the findings of previous studies. Ecological 
surveys conducted in 2008 and 2009 in the study sites indicated that 
prior to the GR plantations the landcover was composed of shifting 
small- scale cultivation, short and tall grasslands, shrub savannah and 
woodland (miombo and riverine forest), which were easily identified in 
the field and in satellite images from 2005 (Sitoe, 2008; Sitoe et al., 
2009). The tall grasslands were typically abandoned ‘machambas’ 
(agricultural land) with a few exotic species such as mango and cashew 
trees (Sitoe et al., 2009; Green Resources, 2013). The FSC-certified 
plantation sites were reported as degraded or abandoned land that 
does not qualify as areas of special interest or high conservation value 
forest (Green Resources, 2019). Florestas De Niassa (2016) report that 
the non-certified plantations (Naconda and Namuanica) were on 
“greenfield” land. 

Finally, the following points need to be stressed regarding our re-
sults. First, our results show correlations, not causal relations, between 
FSC-certified plantations and community participation. Despite the role 
of the study site selection procedure in identifying comparable villages 
and plantations, it is difficult to exclude other (un)observable differ-
ences between the villages and plantations that could be related to 
community participation. Furthermore, the choice to get certified by 
plantations is not random and is likely to be influenced by administra-
tive, socio-economic and policy factors. This suggests that the certifi-
cation status of plantations is endogenous. Thus, in our study context, it 
would be difficult to disentangle the effects of factors other than certi-
fication of plantations that could potentially be related to community 
participation. Future studies could employ quasi-experimental tech-
niques (such as combining difference-in-difference and propensity score 
matching methods) to control for selection on (un)observables and tease 
out the impact of forest certification on community participation in 
plantation management. Second, we quantified community participa-
tion using subjective measures based on perceptions of households 
about their participation. Perceptions are liable to be shaped by factors 
not directly linked to community participation in plantation activities 
such as, income and employment opportunities in plantation companies 
or reduced access of households to forest resources due to the presence 
of plantations (Nube et al., 2016). Potential exists for further work on 
the topic by incorporating objective measures of community participa-
tion (such as counting the number and type of participants in commu-
nity meetings, the frequency of community meetings, and the gender 
composition of (active) participants) to complement results of 
perceptions-based measures. Third, the study is based on a limited 
number of plantations and villages, and hence our findings cannot be 
generalized to other plantations in different contexts. Further research 
on the topic based on a larger number of plantations and villages with 
different contexts would show whether our results also hold beyond the 
setting of our study. 
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