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Abstract: In this study, we primarily assess the relationship between social safeguards and the living standards
of local communities in different ecological zones of Ghana. This research aims to assist policymakers and
stakeholders to make informed and appropriate decisions when developing social safeguards for emission
reductions projects. Principal component analysis was employed to develop a living condition index, after
which we generated a second construct based on the number of factors affecting living conditions. The results
showed that access to sharecropping, literacy, extension services, financial institutions, a mobile phone
network, and markets have significant positive relationships with the living conditions of local communities
in Ghana. In addition, 78% of the social safeguards described in Ghana’s REDD+ Strategy, Forest and Wildlife
Policy, Benefits Sharing Mechanism, and Forest Plantation Development Strategy are aligned with the
determinants of local communities’ living conditions. The findings suggest a need to enforce benefit-sharing
mechanism, better forest governance, and tenancy reforms in order to prevent the overexploitation of
landowners and avoid elite capture. Furthermore, farmers must be linked to financial institutions in order to
obtain credits. Additionally, we must seek to provide local communities with better access to markets and
mobile phone networks in a way that allows them to carry out their livelihood activities effectively and
efficiently. These measures help to reduce the risk of REDD+ actions and ensure sustainability.

Keywords: REDD+; safeguards; agroforestry; Ghana living standard survey; principal component
analysis

1. Introduction

REDD+, which refers to a process for reducing emissions from deforestation and forest
degradation, and foster conservation, sustainable management of forests, and enhancement of forest
carbon stocks, has gained a global reputation since its introduction in 2007 [1]. Agreed upon by the
United Nations Framework Convention on Climate Change (UNFCCC), REDD+ constitutes an
international voluntary mechanism for funding the mitigation of climate change. The aim of the
REDD+ program is to strengthen the value of existing forests by providing economic incentives to
developing countries in order to deal with forest-related activities that contribute to carbon dioxide
(CO2) emissions in the atmosphere and accelerate climate change. REDD+ is a cost-effective
mechanism for combating climate change and improving the livelihoods of forest communities [2].

Since the inception of REDD+, many developing countries have expressed interest and have
been undergoing the various phases of REDD+, including preparation, implementation, and results-
based payment. Developing economies like Ghana and Mozambique have been paid from the World
Bank’s Carbon Fund for reduced CO: emissions [3]. Ghana received $4.8 million for achieving 972,456
tonnes of CO:z emission reductions [4]. Despite the positives of REDD+, some scholars have argued
that it could be detrimental to forest-dependent communities [5.6]. Poudyal et al. [6] observed that
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households were negatively affected by the REDD+ project in Madagascar and were also not
compensated due to poor information on local communities and the challenge of rural households
accessing information. Derkyi et al. [5] found that the livelihoods of people in the Tano Offin Forest
Reserve Area in Ghana might be negatively affected due to Forest Law Enforcement, Governance,
and Trade Voluntary Partnership Agreement and REDD+, and thus advocate for social safeguards to
be considered when implementing forest governance initiatives. Visseren-Hamakers et al. [7]
expressed that REDD+ actions to halt agriculture, which causes deforestation, would affect rural
livelihood and cause food insecurity. Based on these studies, it is essential to institute mechanisms to
safeguard local communities from the effects of REDD+ implementation.

Safeguards are measures to prevent, minimize, or mitigate environmental and social impacts
during REDD+ implementation. Safeguards have been integrated into the UNFCCC Warsaw
Framework to enhance the benefits of REDD+ and protect host communities while reducing
emissions. Developing countries implementing REDD+ are mandated to incorporate safeguards into
their national REDD+ strategy in a manner consistent with UNFCCC rules (Decision 1/CP. 16).
Implementing effective regulation enhances the legitimacy and effectiveness of REDD+ [7].

Ghana has seen significant progress in the REDD+ process after joining the World Bank’s Forest
Carbon Partnership Facility (FCPF) REDD+ Readiness Program in 2008 [8, 9, 10]. The country has
developed a national REDD+ strategy (NRS) in line with the Warsaw Framework and other decisions
of the Conference of the Parties of the UNFCCC for REDD+ implementation [8]. The NRS describes
various national and subnational REDD+ programs, such as the Cocoa-Forest REDD+ Program, Shea
Savanna Woodland Program, and Policy and Legislative Reform Program, due to be implemented in
Ghana to reduce CO: emissions and enhance forest carbon stocks while safeguarding forest-fringe
communities. Among the various safeguard measures, we find forest plantation development
(625,000 ha), enrichment planting of poorly stocked and degraded forest reserves (100,000 ha),
implementation of agroforestry systems (3.75 million ha), and the creation of job opportunities and
sustainable livelihoods in rural communities [10].

Agroforestry is important in REDD+ implementation since it protects against forest-fringe
communities losing their livelihood by allowing them to integrate tree and food crops into tree
plantation establishments. Agroforestry projects help farmers to generate income and reduce
poverty. In Ghana, farmers are provided with access to land to cultivate crops together with planted
trees in the forest reserves, termed the Modified Taungya System. The MTS allows for the sharing of
revenues derived from the extraction of mature trees, leading to a higher local community income
and poverty alleviation in forest zones. As an agroforestry program, the MTS could improve Ghana's
forest cover and timber stocks [11]. Nonetheless, there is limited information on the potential effects
of safeguards on the living conditions of local communities in Ghana. This study thus assesses the
relationship between safeguard measures and the living conditions of local communities in Ghana’s
forest, savanna, and coastal ecological zones and whether safeguard measures specified in Ghana
REDD+-related documents are aligned with the determinants of the living conditions of local
communities.

This study addresses the following research questions:

1.  What is the living condition of local communities in Ghana?
What is the association between safeguard measures described in the Ghana Living Standard
Survey (GLSS) and the living condition of local communities in Ghana?

3. Arethe safeguard measures described in documents related to Ghana’s REDD+ program aligned
with the determinants of the living conditions of local communities in Ghana?

This study may help policymakers and actors of REDD+ in Ghana to design and implement
safeguards equitably and in a way that is targeted to the needs of forest-fringe communities in
different ecological zones. This study has the potential to teach REDD+ countries yet to develop
safeguard mechanisms the importance of considering the living conditions of forest-fringe
communities as a baseline and prerequisite for REDD+ implementation. Our analysis relies on the
GLSS data collected by the Ghana Statistical Service over the years, which provides nationwide
information on households’ living conditions and well-being. We complement the survey data with
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analyses of publicly available documents on REDD+ safeguards from the Ghana Forestry
Commission.

2. Conceptual Framework

Safeguards are essential for allowing developing countries to mitigate social and environmental
impacts on local communities during REDD+ implementation. These safeguards should be suitable
and equitable in order to improve the livelihoods of vulnerable groups such as women, youth, local
communities, indigenous, poor, and disabled persons in the forest zones rather than benefit
economically better-off households. Andersson et al. [11] argued that well-to-do families could,
unlike poor households, enhance their productivity with advanced technology and more labor using
their income from forests. The affluent also monopolize external interventions and skew benefits to
themselves at the expense of the poor [12, 13]. Thus, safeguarding measures geared towards
improving the living conditions of local communities and households should be fair and inclusive in
order to reduce socioeconomic inequalities.

While there are various studies on safeguards in the literature, an assessment of their impact on
living conditions is lacking. According to Arhin [14], many existing studies have assessed the social
and environmental principles of the safeguards through forest initiatives [15,16,17,18,19], the
different forms of safeguards used by various actors [20], and the lessons from past efforts relevant
for the application of safeguards [21]. Arhin [14] categorized safeguards into preventive, mitigative,
promotive, and transformative. This study focuses on the latter group, which deals with strategies or
actions to enhance social inclusion, improve rural livelihoods, reduce poverty, and ensure the equity
of benefit-sharing arrangements for REDD+ in communities [14]. We examine factors that can
improve local communities’ living conditions to ensure effective REDD+ implementation in Ghana.
We argue that local communities with sharecropping arrangements, access to extension services, a
mobile phone network, a financial institution, and a daily or permanent market are positively
influenced through REDD+ (Figure 1). We define living conditions to include access to roads, access
to electricity, access to transport, and migration.

Extension

’ Service \

Sharecropping Literacy
Living
Conditions
Daily Mobile Phone
Market Network
\ Financial /
Institution

Figure 1. Conceptual framework of the study.

3. Methods and Data Collection

We used the Ghana Living Standard Survey (GLSS) datasets to examine the living conditions of
local communities and their relationships with some specified safeguards (Ghana Statistical Service,
2014, 2018). Seven periodic GLSS reviews have so far been conducted by the Ghana Statistical Service
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(GLSS 1, GLSS 2, GLSS 3, GLSS 4, GLSS 5, GLSS 6, and GLSS 7) since 1987 [22]. The surveys provide
information on Ghanaian households’ living conditions and poverty status by localities, regions,
ecological zones, and occupational groups. Some studies have relied on the GLSS datasets to conduct
their analysis. Novignon et al. [23] used the GLSS 5 to estimate a household’s vulnerability to poverty
and predicted that about 56% will be vulnerable to poverty in the future. Using the GLSS 7 dataset,
Martey [24] found that crop diversification relates to a 0.83 standard deviation decline in household
energy poverty. These studies show the extent of the usage and reliability of the GLSS dataset. Our
study relied on the GLSS 7 for our model estimation. The GLSS 7 covers 14,009 households,
comprising 59,864 household members in 892 enumeration areas or communities across the original
10 regions of Ghana, now divided into 16. The data were collected using a stratified random sampling
technique [25]. The enumeration areas were stratified into regions, rural and urban residences, and
ecological zones such as coastal, forest, and savanna.

In addition, we employed a qualitative content analysis of Ghana REDD+-related documents,
using Atlas ti.9 to examine whether safeguard measures specified in these documents are aligned
with the determinants of living conditions of local communities. In this instance, we included four
documents collected online [26] in our analysis. These documents include:

a. Ghana REDD+ Strategy (GRS), 2016;

b. Ghana Forest and Wildlife Policy (GFWP), 2012;

c.  Ghana Benefit Sharing Mechanism (GBSM), 2014;

d. Ghana Forest Plantation Strategy (GFPS), 2016—2040.

The GRS was developed in accordance with the Warsaw REDD+ Framework and other rules of
the United Nations Conference of the Parties. The GRS considers important national policies in the
forestry sector and aims to reduce emissions from deforestation and forest degradation over the next
20 years. Additionally, it seeks to ensure the protection and sustainable management of forests. The
GRS identifies the factors causing forest deforestation and degradation, including agricultural
expansion, illegal logging, urbanization, and mining. It also identifies various innovative ways of
solving these problems and improves rural livelihoods by providing economic and non-economic
incentives and benefits.

The 2012 GFWP focuses on the conservation and sustainable development of forests and wildlife
resources. The framework for forest policy includes Ghana’s common growth and development
agenda, as well as international guidelines and conventions. The policy focuses on improving and
maintaining the ecological integrity of Ghana’s forest areas, recovering and restoring damaged forest
areas, developing viable forests and wildlife-based industries and livelihoods, and developing
transparent governance, fair exchanges, and citizen participation in the management of forests and
wildlife resources.

GBSM for REDD+ was developed in 2014 to address issues related to land and tree ownership,
carbon rights and benefits sharing, i.e., concerns that are crucial to the implementation of REDD+ in
Ghana [27]. The report notes that three existing benefit-sharing mechanisms are suitable for use in
REDD+, including community resource management area (CREMA), the MTS, and commercial
private plantation income sharing (CPPRS).

The GFPS was developed in 2016 to deliver the sustainable utilization of forest resources for
socio-economic and environmental benefits. Strategies include the development of forest plantations,
the enrichment of degraded forest reserves, practicing agroforestry systems, and the provision of
employment opportunities and sustainable livelihoods among rural communities. The GFPS seeks to
incorporate food crops into forest plantations and to promote underground planting with alternative
livelihood activities to provide additional short-term income to locals, thus improving livelihoods
and increasing household incomes. The Ghana Forestry Commission projects that over 3 million jobs
will be created during the 25-year strategic period 2016-2040 [28].

After thoroughly reviewing the documents and attaining a better understanding of them, we
searched for and categorized statements relating to the seven quantifiable and comparable Cancun
safeguards and assessed their connection with the determinants of living conditions. The Cancun
safeguards include: (A) national forest programs, international conventions, and agreements; (B)
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governance; (C) rights of indigenous peoples; (D) stakeholder participation; (E) natural forests and
biodiversity; (F) risks of reversals; and (G) emission displacement. We qualitatively coded the
safeguard measures (A-G) to distinguish levels of commitment through an iterative process [29,30].

Model Estimation Strategy

Our study establishes the relationship between safeguard measures and living conditions by
estimating the following model:

where LC; represents the living conditions (measured as an index consisting of access to motorable
roads, electricity, number of community members migrating out, and access to transportation
services) in community j, SG; indicates the safeguard measures (adult literacy, women'’s average
wage, crop cultivated twice, and extension access), X; is a vector of community characteristics and
other relevant controls, AE; is the agroecological zone of the community, and ¢; is the stochastic
error term. The data and description on these variables are defined in Table 1. The parameter of
interest, f, measures the effect of safeguard measures on living conditions. We hypothesize that
communities that employ safeguard measures record improved living conditions.

This study uses three different measures for living conditions. First, principal component
analysis (PCA) is used to construct an index (continuous measure) where a higher index score
indicates better living conditions and vice versa. The second construct of living conditions is based
on count data (the number of living conditions). The PCA creates uncorrelated indices or
components, where each component is a linear weighted combination of the initial indicator variables
[31]. The components indicate the different dimensions in the data due to their uncorrelated nature.
According to Filmer and Pritchett [32], the components are ordered such that the first component
describes the largest possible variation common to all variables in the original data. In all the models,
we controlled for average age, household size, the proportion of males, the proportion of elderly
members, and the proportion of time-poor and economically active members of the community.
Given the nature of the outcome variables (index and count), we employed three types of regression
models, including Ordinary Least Squares (OLS), Poisson, and Negative binomial, in order to
estimate the effect of safeguards on living conditions.

Table 1. Data description.

Variable list Description Mean SD
AmntMan Men average wage 74.05 120.18
AmntWoman Woman Average Wage 32.80 44.39
CropOnce Dummy for Crop cultivated once 0.66 0.47
CropTwice Dummy for Crop cultivated twice 0.24 0.42
Tree Crop Dummy for Tree crop cultivated 0.07 0.26
OtherCrop Dummy for Other crops 0.03 0.16
PropShare Proportion of sharecroppers 0.18 0.26
ExtenComm Extension access 0.19 0.39
AdultLitComm Adult literacy 0.12 0.33
Mobphone Mobile phone network 0.82 0.38
FinanInst Financial institution 0.35 0.47
DailyMkt Daily market 0.28 0.45
Age Age 46.37 5.55
HHsize Household size 4.55 1.41
Sex Sex 0.69 0.17
EduYear Education years 0.12 0.10
PropTimePoor Proportion of time poor 0.34 0.23
PropEconAct Proportion of economic active 0.79 0.19
Coastal Dummy for Coastal zone 0.23 0.39


https://doi.org/10.20944/preprints202406.1006.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 June 2024 d0i:10.20944/preprints202406.1006.v1

Forest Dummy for Forest zone 0.40 0.48
Savanna Dummy for Savanna zone 0.37 0.48

4. Results

4.1. Packages of Standard of Living: Principal Component Analysis (PCA)

Figure 2 shows the plot of the eigenvalues against the number of components that should be
included in the PCA. Four factors were considered in the PCA, whereas only one component was
retained as the eigenvalue was greater than one. Two component loadings of the standard of living
and their respective Kaiser-Meyer—Olkin (KMO) values are reported in Table 2. The estimated overall
KMO measure was 0.6237, indicating the sampling adequacy of the PCA. Access to motorable roads
and migration out contributed more than other variables in terms of the overall KMO. The result
shows that zero variation in the indicators of the standard of living is unexplained by the retained
components. Access to electricity, motorable roads, and transport services are highly loaded on
component one, while migration out is highly loaded on component two (Figure 3).

Scree plot of eigenvalues after pca

1.5

Eigenvalues

Number

Figure 2. Screen plot of eigenvalues.
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Figure 3. Component loadings of standard of living indicators.
Table 2. Component loadings of standard of living.
Variable Comp1! Comp?2! Unexplained KMO?1
Motorable road 0.4918 0.1953 0.000 0.7097
Electricity 0.5738 0.2405 0.000 0.6055
Migrate out -0.2536 0.9507 0.000 0.6436
Transport access 0.6038 0.0116 0.000 0.5971
Overall 0.6237

! Comp1 and Comp2 are components one and components two, respectively; KMO is Kaiser-Meyer-Olkin.

4.2. Relationship between Safequard Measures and Living Conditions of Local Communities

Figure 4 provides an overview of the percentage distribution of living conditions in local
communities in Ghana from 2012 to 2017. The GLSS 6, conducted in 2012/2013, used a 3-point Likert
scale (better =1, worse = 2, and no change = 3) to measure the living conditions of the local
communities, while in 2016/2017 the GLSS 7 used a 5-point Likert scale (better =1, slightly better =2,
worse = 3, slightly worse =4, and no change = 5). Due to the difference in the measurement scale, we
converted the 5-point Likert scale into a 3-point Likert scale to allow for comparison. We found that
the living conditions of local communities vary from better to worse. According to the results, the
48.9% rate of local communities with better living conditions in 2012/2013 dropped to 32.7% in
2016/2017. Conversely, the percentage of local communities with worse living conditions increased
from 44.3% in 2012/2013 to 57.2% in 2016/2017. We observed no significant change in the “no change”
response in the two survey years.
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Figure 4. Percentage distribution of local communities’ living conditions in Ghana, 2012-2017.

Table 3 shows the results of the association between safeguard measures and living conditions.
In the column (1), OLS model shows the effect of safeguard measures on the living condition index.
Columns (2) and (3) show the effect of safeguard measures on the number of living conditions
measured as count variables through Poisson model and Negative binomial model respectively. We
found that men’s average wage is negatively associated with living conditions, decreasing living
conditions within a significant level of 0.01. Conversely, women’s average wage is significant and
positively associated with living conditions, increasing living conditions. However, the average
women’s wage in a community improves the intensity of living conditions by a trivial rate (0.001),
which implies that the impact of wage increase on living conditions is limited (0.01). The use of year-
round multiple cropping and community tree planting increase the living conditions of the
community members by 0.085 and 0.132 , respectively. However, tree planting and other crop
cultivation reduce the intensity of living conditions by 0.131 and 0.161, respectively. The proportion
of sharecroppers (standard deviation = 0.142), community members with extension access (standard
deviation = 0.219), adult literacy (standard deviation = 0.187), and access to mobile phone networks
(standard deviation = 0.525) are associated with increases in living conditions. Except for
sharecroppers, community members with extension access (standard deviation=0.101), adult literacy
(standard deviation = 0.149), and access to mobile phone networks (standard deviation = 0.571) are
positively associated with the intensity of living conditions. The proportion of community members
that are financially included increases the intensity of good living conditions by 0.092. Additionally,
the existence of a daily community market increases good living conditions and the intensity of good
living conditions by 0.133 and 0.083 standard deviations, respectively.

Table 3. Estimates of social safeguard measures on living conditions.

Regression Models

Variables OLS Poisson Negative binomial
Men average wage -0.0077*** -0.001 -0.001
(0.001) (0.001) (0.001)
Woman average wage 0.001*** -0.007** -0.007**
(0.000) (0.001) (0.001)

Crop cultivated twice 0.085*** 0.004 0.004
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(0.021) (0.019) (0.019)
Tree crops 0.132%** -0.1371** -0.1371%**
(0.027) (0.029) (0.029)
Other crops 0.052 -0.161%** -0.161%**
(0.043) (0.034) (0.034)
Proportion of sharecroppers 0.142%* -0.057% -0.057%
(0.035) (0.032) (0.032)
Extension access 0.219*** 0.101*** 0.101***
(0.020) (0.018) (0.018)
Adult literacy 0.187%** 0.149%** 0.149***
(0.032) (0.026) (0.026)
Mobile phone network 0.525%** 0.571*** 0.571***
(0.031) (0.031) (0.031)
Financial institution 0.019 0.092%** 0.092%**
(0.022) (0.018) (0.018)
Daily market 0.133*** 0.083*** 0.083***
(0.022) (0.018) (0.018)
Age 0.017%** 0.006*** 0.006***
(0.003) (0.002) (0.002)
Household size -0.048*** -0.052%** -0.052%**
(0.010) (0.010) (0.010)
Sex -0.670*** -1.130%** -1.130%**
(0.069) (0.057) (0.057)
Elderly in community -0.917** -0.645%** -0.645%**
(0.140) (0.121) (0.121)
Education years 0.079*** 0.040*** 0.040***
(0.004) (0.004) (0.004)
Proportion of time poor 0.118** -0.022 -0.022
(0.046) (0.037) (0.037)
Proportion of economic active 0.052 -0.029 -0.029
(0.062) (0.051) (0.051)
Forest zone -0.154* -0.354* -0.354**
(0.019) (0.017) (0.017)
Savanna zone -0.230** -0.124%** -0.124%**
(0.030) (0.026) (0.026)
Constant -0.998***
(0.155)
Lnalpha -21.532
(0.000)
Observations 9,203 9,203 9,203
R-squared 0.321
Note: Sandard errors in parentheses, ***Significant at the 1% level, ** Significant at the 5% level, and *Significant

at the 10% level.

Regarding socio-demographics, we find that the average age of a community member increases
good living conditions and the intensity of good living conditions by 0.017 and 0.006 standard
deviations, respectively, while average household size per community is associated with a decrease
in good living conditions and the intensity of good living conditions by 0.048 and 0.052 standard
deviations, respectively. The proportion of elderly members and males in a community is negatively
associated with good living conditions, but the proportion of educated members of a community
improves the living conditions and the intensity of living conditions by 0.079 and 0.040 standard
deviations, respectively. The proportion of time-poor community members (members who spend
more time in the labor market) improves living conditions by 0.118 standard deviations.
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Communities in savanna and forest agroecological zones are associated with a decline in living
conditions and the intensity of living conditions compared to communities in the coastal
agroecological zone.

4.3. Alignment of Safequard Measures in Ghana REDD+ Policy Documents with the Determinants of Local
Communities” Living Conditions

Table 4 shows how safeguard measures described in the Ghana REDD+-related documents
aligned with the determinants of living conditions of local communities in the three ecological zones.
The safeguard measures described in the Ghana REDD+-related documents are consistent with the
Cancun safeguards. We observed that 78% of the safeguards aligned with the determinants of the
local communities’ living conditions, including sharecropping, extension access, literacy training,
and daily community market. The safeguard measures aligned with education may limit the extent
of deforestation and forest degradation in the forest fringe communities, ensure permanence, and
avoid the risk of reversals of REDD+ policies. We observed that, of the safeguards aligned to the
determinants of living conditions, most of them (43%) are related to sharecropping, while about 36%
and 21% are aligned with extension access and education, respectively. The remaining safeguard
measures show no alignment. We also observed that the MTS, the provision of off-reserve tree tenure
security, the allocation of benefits accruing from resources and the provision of out-grower schemes,
beekeeping, the cultivation of food crops, and the provision of livelihood systems for needy
communities associated with significant sacred natural sites are aligned with sharecropping. Again,
we observed that the decentralization of the forestry governance system to local levels, the
dissemination of information on forestry events, the promotion of a multi-stakeholder dialogue
approach towards decision making and feedback, transparency, the regular disclosure of information
to stakeholder communities, the advancement of accountability, and the effective participation of
women and local communities are aligned with the extension of access. Also, we observed that
specialized training for processing bamboo, rubber wood, cane, and other NTFP species; the capacity
building of communities including youth and women; and the provision of skill development and
job creation are aligned with literacy training. These social safeguards, if implemented well, may
enhance the living conditions of local communities in Ghana.

Table 4. Alignment of safeguard measures with the determinants of local communities’ living

conditions.
Policy Safeguard measures Cancun  Determinants of Living Conditions of Local Communities
Docume specified in the policy Safegua  Sharecr  Extensi Literac Mobile  Financia Daily
nt documents rds opping on y Phone 1 Communi
Access Netwo  Instituti  ty Market
rk on
GFWP e Adoption of A-G N
agroforestry v
systems ~
e  Provision of off-
reserve tree tenure
security and N
allocation of N
benefits accruing N

from resource

management to
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GBSM

GFPS

communities or
individuals
Provision of
specialized training
for bamboo
processing, rubber
wood, cane, and
NTEFP species to
reduce reliance on
chainsaw lumber
Decentralization of
forestry governance
system to local
levels

Capacity building
of communities
including youth
and women
Dissemination of
information on
forestry events
Provision of
livelihood systems
for needy
communities
associated with
significant sacred

natural sites

Community

resource D-F ~
management area

(CREMA)

Modified taungya

system (MTS)

Commercial private

plantation revenue

sharing (CPPRS)

Provision of out- A-G v
grower schemes,

beekeeping, and N
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GNRS .

cultivation of food 3
crops N
Provision of skills

development and

job creation

Promotion of a

multi-stakeholder

dialogue approach

for decision-making

and feedback

Distribution of

benefits on an

equitable basis to all

relevant

stakeholders

Transparency and

regular disclosure

of information to

stakeholder

communities

Promotion of A-G v
accountability and
effective
participation of
women and local
communities
Adaption of joint
UN-REDD/FCFP
FGRM process for
conflict
management
Institutionalization
of multi-stakeholder
dialogue (MSD) in

the forestry sector

12

5. Discussion

In this study, we found that the living condition of local communities worsened from 2012 to

2017, indicating that most local communities lack basic amenities, with implications for the cost of
implementing REDD+ in Ghana. Local communities that are potential beneficiaries of REDD+ need
access to electricity, motorable roads, public transport, and other infrastructures to reduce costs
associated with the REDD+ process and encourage progress. Furthermore, there is a need for the
government to provide basic infrastructure in local communities, ensuring that the implementation
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of REDD+ is cost-effective due to reduced transaction costs. Transaction costs are expenditures from
engaging stakeholders in the REDD+ process, including costs for negotiation, implementing
strategies, monitoring actions and measurement, reporting, the verification of emission reductions ,
certification, and access to information [33,34].

Social infrastructures such as sharecropping, literacy, access to extension services, a mobile
phone network, a financial institution, and a daily community market are likely to improve the living
conditions of local communities and, thus, may aid the implementation of REDD+. This study also
finds that safeguard measures described in Ghana’s REDD+-related documents align with living
condition determinants and are likely to improve the living conditions of local communities. For
example, the provision of specialized training for local communities in processing bamboo and other
materials, capacity building for youth and women, skill development, and job creation aligned with
literacy may improve the living conditions of local communities. The social safeguards here would
reduce the over-reliance of local communities in forest zones on forest resources, an issue which tends
to cause deforestation and carbon emissions. However, Hansen et al. [35]suggested forest policy
reforms to give landholders the right to manage and benefit from trees on farms and fallow lands
rather than focusing on social safeguards. They argue that this will likely enhance rural livelihoods
and curb illegal logging and the indiscriminate cutting down of trees in the country. We express that
these social safeguards are critical and should not be ignored if Ghana wants to achieve results-based
payment for REDD+. Therefore, forest policy reforms and social safeguards, used simultaneously,
can help to achieve the ultimate goals of emission reduction and climate change mitigation.

5.1. Sharecropping

Sharecropping is one of the ways migrants and the landless poor can access fallow land to
establish a cash or tree crop farm in the local communities of Ghana, especially those in forest zones,
to improve their socioeconomic situation [36,37,38,39]. Sharecropping is a system whereby a tenant
farmer shares the net proceeds from the harvest or shares the established plantation with the
landowner, as per some sharing terms or agreements. In Ghana, the sharing terms under the
sharecropping system are abusa and abunu which, in the Akan language of Ghana, mean dividing
into three and two equal parts, respectively [36].

Our findings revealed that sharecropping as a safeguard measure would likely improve the
living conditions of local communities in the three eco-zones of Ghana. Giving room for more
sharecropping systems in the local communities may enhance their living conditions and, thus, may
reduce the risk associated with REDD+ implementation. Access to agricultural land and cultivated
cash crops is a safeguard measure that may protect local communities from the potential harm of
REDD+ and improve their livelihoods, thereby discouraging migration out of communities. Studies
have shown that migration causes deforestation [40]. Hoffmann et al. [40] suggested, according to a
local perspective in Columbia, that deforestation is also a result of waves of migration due to the
displacement of communities. Darmawan et al. [41] used both population census data and MODIS
satellite image data and found that recent in-migration in Indonesia has had a significant positive
relationship with deforestation. Ghana’s migrant population is growing in the local communities.
Thus, in the wake of REDD+ activities in the High Forest Zone and Northern Savanna Zone, there is
a need to safeguard these communities in terms of rights to access land or sharecropping
arrangements to prevent the risk of reversals and emissions displacement in REDD+ implementation
areas. However, there is also a need to regulate the distribution of benefits, costs, and tenancy reforms
to prevent landowners from taking advantage of sharecropping tenants and avoid elite capture,
which is in line with findings of Baah and Kidiko [36], who asserted that the landowners’ profit share
increase to 50% under the current abunu system, unlike the 25% share they received under the
traditional abusa tenant system for tree crop plantations. This led to a decline in the percentage share
of the sharecrop tenants from 67% to 50% under the current abunu system [36].

Furthermore, safeguard measures such as the MTS are aligned with sharecropping. The MTS is
a form of agroforestry technique that allows farmers to access land to cultivate crops in the forest
reserves in Ghana. Trees are integrated with crops until canopy closure, taking an average of 3 years
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[42]. This study revealed that tree crop cultivation increases access to motorable roads and transport,
while the cultivation of other crops increases access to motorable roads and decreases the proportion
of community members migrating out of the community. The MTS allows for the sharing of revenues
derived from the extraction of mature trees, leading to a higher local community income and poverty
alleviation in the forest zones, with farmers receiving a 40% share of timber revenues for tree planting
and maintenance. This safeguard measure may improve the living conditions of local communities
and help to contribute to the effective implementation of REDD+. Blay et al. [11] argue that the MTS
has the potential to restore forest cover and timber stocks. Nonetheless, there is a need for input
support such as firefighting tools, protective boots, cutlasses, raincoats, motorbikes, tricycles, fencing
materials, boreholes, and access to credit in order to effectively and efficiently assist farmers in their
farming activities and achieve REDD+.

5.2. Literacy

Literacy is considered an important factor in the improvement of living conditions in developing
countries [44]. Generally, those who can read and write are said to accept and adopt new ways of
doing things that can improve their standards of living. The results of this study show that adult
literacy— indicating adults who can read and write in the local communities of Ghana—has a
significant positive relationship with living conditions. This implies that providing more literacy
training for adults in the local communities may enhance their standard of living and contribute to
REDD+ implementation. The adult literate may appreciate and adopt various interventions under
REDD+ aimed at improving their quality of life. The Cancun safeguards require that local
communities’ and indigenous people’s rights are respected and protected, ensuring their full
participation in and contribution to the REDD+ process. Thus, this can be effective and efficient if
local communities have some level of literacy training. Yeang et al. [45] find that local communities
participating in a REDD+ project in Cambodia prefer to use revenues from REDD+ for infrastructure
development and literacy training. Literacy training is important because it builds the capacity of
local communities, thus, facilitating discussions relating to REDD+. Further, it may prevent local
communities from being sidelined because of the perception that they lack the technical knowledge
and skills required to engage in REDD+ actions. Therefore, this study suggests that the safeguard
measures observed should be aligned with training, such as the provision of specialized training for
bamboo, rubber wood, cane, and NTFP species processing, the capacity building of communities
including youth and women, and the provision of skill development and job creation.

5.3. Extension Access

Access to extension services is critical to the improvement of the living conditions of local
communities. The study found that access to extension services by local communities may have a
significant positive impact on their living conditions. This implies that, if local communities can
transparently and regularly access information and participate effectively in decision making, their
projects will be accountable and their living conditions may improve, which will likely positively
affect the implementation of REDD+. For REDD+, access to information and the better interaction of
local communities with implementing agencies are essential to achieving success. Therefore, this
study argues that the use of safeguard measures by the government of Ghana to promote access to
extension services and information helps to ensure effective and efficient REDD+ implementation.
These measures include the decentralization of the forestry governance system to local levels, the
dissemination of information on forestry events, the promotion of a multi-stakeholder dialogue
approach for decision making and feedback, as well as transparency and regular disclosure of
information to stakeholder communities.

6. Conclusions

REDD+ is an economic incentive mechanism for climate change mitigation agreed upon under
the UNFCCC. REDD+ aims to reward developing countries that participate voluntarily with
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payments for reduced emissions from deforestation and forest degradation and increased carbon
stocks. At COP 16 of the UNFCCC, held in Cancun, the parties agreed that REDD+ should address
and respect a set of seven social and environmental safeguards. These safeguards must prevent or
minimize negative environmental and social impacts during REDD+ implementation. For countries
implementing REDD+ like Ghana, it is mandatory to develop a national REDD+ strategy that
provides clear measures to address the drivers of deforestation and forest degradation and other
related issues, including land and tree tenure, forest governance, benefit sharing, mainstreaming
gender, MRV (monitoring, reporting and verification), and safeguards. This study paid attention to
social safeguard measures developed for advancing REDD+ in Ghana. The study examined whether
these safeguard measures aligned with the determinants of living conditions of local communities in
the forest, savanna, and coastal zones of Ghana. The study found that social safeguards described in
Ghana’s REDD+-related documents including GRS, GFWP, GBSM, and GFPS are aligned with the
determinants of local communities’ living conditions. These safeguards include, among others, the
MTS, the provision of off-reserve tree tenure security, the allocation of benefits accruing from
resources, the provision of out-grower schemes, beekeeping, the cultivation of food crops, and the
provision of livelihood systems for needy communities associated with significant sacred natural
sites. These social safeguards, if implemented well, may enhance the living conditions of the local
communities in Ghana and aid in REDD+ implementation and the sustainability of emission
reduction projects. However, there is a need to enforce the benefit-sharing mechanisms and improve
forest governance and tenancy reforms to prevent overexploitation by landowners and avoid elite
capture. In addition, there is a need to link farmers to financial institutions in order to enable to access
credit and provide local communities with the market and mobile phone networks necessary to carry
out their livelihood activities effectively and efficiently, thus helping to sustain REDD+ actions.
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