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ABSTRACT

Tree planting has excellent potential to alleviate the profound negative impacts of global environmental change.
However, tree planting schemes often involve complex social, political, economic, technical, and biological di-
mensions. In improving the performance of tree planting schemes, governance tools and frameworks have been
developed by different stakeholders over the past years. In this study, we systematically reviewed existing
literature and synthesised qualitative information on the governance of tree planting schemes. We searched five
databases, and, after screening the abstracts and full texts, we identified 93 publications from six continents. The
publications contained relevant insights on the governance of tree planting scheme practices, processes, tools,
frameworks, and guidelines. We identified key issues and thematic concepts and then categorised them into five
overarching structural phases or processes (initiation, planning, intervention, monitoring and evaluation, and
sustainability) and four influencing factors (actors, resources, information, and legal instruments) with their
governance elements. Using these, we propose a governance process framework that we applied to several ex-
amples of tree planting schemes worldwide.

The framework distinctly integrates the structural phases and influencing factors, which most users can adapt
to different tree planting scheme contexts, linking governance inputs and processes. We argue that the frame-
work’s flexibility, clarity, and inclusiveness can help guide the governance of tree planting schemes and how they
can best address the challenges of global change and sustainable development. Furthermore, our framework can
be applied to varying contexts, in whole or in part, depending on the scheme type and purpose. Specifically, the
framework can be applied formally and systematically to assess, analyse, monitor, and evaluate governance
processes; or plan new schemes.

1. Introduction

schemes operate from local (e.g. Green Belt Movement in rural Kenya) to
regional (e.g. the Great Green Wall in the Sahel) to global scales (e.g. the

Tree planting’ is widely seen as an important option to address the
profound negative impacts of global environmental change and ensure
sustainable development. This view has been reflected in the past few
decades through the initiation of numerous tree planting schemes as
part of multilateral environmental agreements like the Convention on
Biological Diversity, United Nations Convention on Climate Change, and
the New York Declaration on Forests (Brancalion and Holl, 2020). Ex-
amples of these schemes include the One Trillion Trees Campaign, Great
Green Wall, Green Belt Movement and Plant a Billion Trees campaign
(Chazdon and Guariguata, 2016; Van Oosten et al., 2014). These

Trillion Trees initiative (Holl and Brancalion, 2020; Worku et al.,
2017)). However, few planting schemes have achieved the desired long-
term goals because either the trees did not grow or social, economic and
environmental challenges were not addressed (Duguma et al., 2020; Le
et al.,, 2012). It has been argued that tree planting schemes do not
generally consider the issues’ multidimensionality (Le et al., 2015).
Moreover, most of the failed schemes have had a narrow and short-term
focus on planting trees rather than the multifaceted and sustainable
goals of mitigating climate change, conserving biodiversity, and
addressing socioeconomic challenges (Holl and Brancalion, 2020).
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Governance deals with the decisions to plant trees and how such
decisions evolve through the process of schemes from initiation to
planning, intervention, monitoring and evaluation, and sustainability to
achieve the anticipated goals (Schultz et al., 2014; Mansourian, 2016,
2017). This governance process involves actors influencing tree
planting schemes, the legal instruments they use to make decisions, and
the landscape context within which these schemes are implemented
(Pinto et al., 2014; Van Oosten et al., 2014). The focus of a governance
process for tree planting schemes is not the technical and biophysical
aspects per se but the social, cultural, economic, and political charac-
teristics that ensure a conducive environment and the achievement of
goals (Guariguata and Brancalion, 2014; Le et al., 2012). Adapting
governance frameworks to tree planting schemes requires considering
the spatial and temporal landscape context (Pistorius and Freiberg,
2014; Richardson and Lefroy, 2016; Wiegant et al., 2022). This dynamic
approach involves an adaptive response (i.e., observing the different
governance arrangements, appropriating, contextualising, and inte-
grating them), legal instruments (i.e., scrutinising the authority and
legitimacy of current legal instruments), and accepted practices and
forms of action (i.e., looking into past and current tree planting schemes’
biophysical and socioeconomic practices and actions).

Various governance frameworks have been proposed to improve
the performance of tree planting schemes (Ball et al., 2014; Chazdon
et al., 2020; Coffey et al., 2020; Dawson et al., 2017; Mansourian, 2017;
Miller et al., 2017; Pinto et al., 2014; van Oosten, 2013). However, there
have been notable challenges in the uptake and application of the
frameworks developed by these governance studies. First, most of these
studies lack clarity in putting their conceptual and analytical frame-
works in the practical, real-world language of tree planting scheme
practitioners (Arts et al., 2012; Chazdon et al., 2020). Secondly, some
frameworks are specific to a particular landscape or sector (Anguelovski
and Carmin, 2011; Mansourian, 2017). Finally, a few have focused on
normative considerations like participation and equity but did not
provide a comprehensive framework linking governance inputs and
processes to outcomes (Bennett and Satterfield, 2018; van Oosten,
2013). The complexity in developing a governance framework is also
partly because most tree-planting schemes are initiated at the interna-
tional and national levels while the implementation is local (Djenontin
and Zulu, 2021). Moreover, the implementation of tree planting
schemes is constrained by institutional, technical and historical factors
that hinder the guidance provided by the governance frameworks
(Hilger et al., 2013; Mansourian and Parrotta, 2019). Hence, there is a
need to develop a governance process framework that addresses these
challenges if the performance of future tree planting schemes is to be
improved (Chazdon et al., 2020; Mansourian, 2016).

In this study, we systematically reviewed existing literature and
synthesised qualitative information on the governance of tree planting
schemes. We used the term ‘tree planting’ to refer to schemes with tree
planting phases (including afforestation, reforestation, ecosystem
restoration, agroforestry, and assisted regeneration) (FAO, 2012;
Bettles et al., 2021; Lamb, 2013; Gann et al., 2019). We did not use the
broader term ecological restoration unless schemes explicitly included a
tree planting phase related to the prior mentioned concepts (Jones,
2013, 2017). We also did not use the term ‘forest landscape restora-
tion’ (Hohl et al., 2020; Stanturf et al., 2017) as this narrows the scope
to planting trees on forest landscapes. However, our review identified
studies that referred to forest landscape restoration (such as ((Ball et al.,
2014; Chazdon et al., 2020; Filoso et al., 2017; Mansourian, 2017) as the
most studied concept with a major tree planting phase currently.

Our study aims to develop a governance framework that addresses
the gaps identified and that can guide how present and future schemes
can design and evaluate their implementation, thereby improving the
achievement of their goals. Following Clement (2010) and Ostrom
(2010) Institutional Analysis Development Framework, the governance
framework developed here focuses on the operational level, where the
rules govern decisions on tree planting schemes. Our framework is

Forest Policy and Economics 152 (2023) 102980

intended for governments, institutions, organisations or groups imple-
menting tree planting schemes on landscapes from micro watershed
scale to transnational landscapes.

Glossary

Afforestation: the process of sowing tree seeds or planting seedlings on land not
previously forested (FAO, 2012).

Agroforestry: a land-use system in which trees are grown in combination with
agriculture on the same land (Bettles et al., 2021; Cardinael et al., 2020; Liu et al.,
2019).

Assisted regeneration: an approach focused on actively supporting a natural
forest’s regrowth through associated activities on-site or in neighbouring landscapes
(Shono et al., 2007).

Influencing factors: the factors that contribute to and influence the performance of
the different phases of a scheme’s governance (Ngwube, 2013).

Ecosystem restoration: a process that assists the recovery of a degraded, damaged
or destroyed ecosystem to a historic ecosystem reference model (Gann et al., 2019).
Forest landscape restoration: a planned process that aims to regain ecological
integrity and enhance human wellbeing in deforested or degraded forest landscapes
(Stanturf et al., 2017).

Governance: the set of institutions, structures, processes, and mechanisms through
which multiple actors collaborate, influence and coordinate their interdependent
needs and interests and interactions with the environment at multiple scales
(Tacconi, 2011).

Governance framework: an essential supporting structure with rules and practices
guiding actors in achieving their objectives through accountability, transparency,
fairness, authority and decision-making (Ingason et al., 2022; Klakegg et al., 2008).
Governance process: a mechanism that organises and defines roles and
responsibilities, standards, organisational structure, goals, systems of control and
evaluation,; to facilitate the day-to-day management decisions that improve
performance and achievements (Bingham et al., 2005; Muro and Jeffrey, 2008;
Plummer et al., 2017; Begum, 2020; Chen et al., 2021).

Elements: a set of influencing factors that need to exist for measuring the quality of
governance processes (Bennett and Satterfield, 2018; Mohanty and Sahu, 2012).
Reforestation: sowing tree seeds or planting seedlings on previously forested land
(Lamb, 2013).

Scheme: the model of projects, programs, portfolios, and initiatives reduced to its
essential elements, the basis of which can subsequently be developed and completed
(Durieux and Fayl, 1998).

Structural phase: a management element of the schemes’ implementation phases
from start to completion (Osei, 2014).

Tree planting: a technique consisting of growing tree seeds into seedlings and
transplanting these over an area for purposes like forestry, reclamation, or
restoration (Flook, 2020).

2. Theoretical framework

It is increasingly recognised that advances in governance mean
improving decision-making rules (e.g., responsiveness, equitablity,
participation), structures (e.g., frameworks, arrangements) and pro-
cesses (e.g., glossary for governance process), with analyses of gover-
nance becoming institutionalised and normative in theory and practice
(Tacconi, 2011; Guariguata and Brancalion, 2014; Van Oosten et al.,
2014). Governance tools (e.g., reforestation rules, restoration principles)
and structures define the power and the management roles shaping the
rules, procedures, and other informational guidelines. These tools and
mechanisms guide by providing opportunities for aligning imple-
mentation and inclusion of different transcending governance concepts
(Brancalion et al., 2013a, 2013b; Kozar et al., 2014; Mansourian, 2017).

Governance tools are widely used in environmental management and
have been analysed concerning how they facilitate day-to-day man-
agement decisions and achievements (Bingham et al., 2005; Muro and
Jeffrey, 2008; Plummer et al., 2017; Begum, 2020; Chen, 2020; Partelow
et al., 2020; Chen et al., 2021). However, it is essential to separate
management (i.e., day-to-day plans and actions that enable actors to
perform the required functions) from governance (i.e., a system of multi-
scale actors coordination to influence major decisions) (Lockwood et al.,
2010; van Oosten, 2013). Bennett and Satterfield (2018) pointed out
that for desired environmental outcomes, governance frameworks need
to have four generalisable and distinct objectives that ought to be
considered simultaneously across institutional (multi-actor process),
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structural (arrangement within an organisation), and procedural
(working plan prescriptions) elements: 1) effectiveness—the system’s
function is maintained to produce services; 2) equitability—a partici-
patory process that produces fair socioeconomic outcomes; 3) respon-
siveness—the system can adapt to diverse contexts and changing
situations; and 4) robustness—ensuring functional institutions persist,
maintain performance, and cope with challenging issues.

The literature on the governance of tree planting schemes has
identified at least three main tree planting scheme phases or structural
phases. In these publications, these phases or structural phases are
named differently, including ‘stages or phases of implementation, hier-
archical decision structures and implementation procedures’ (Dawson
et al., 2017; de Vente et al., 2016; Nilsson et al., 2016). Whatever they
are called, these phases all refer to a scheme’s implementation process
that starts from the inception of the scheme’s idea to the final phaseout.
Accordingly, the first and predominant group of scholars focused on
schemes’ planning, implementation, and monitoring phases (Kersten
et al., 1994; de Vente et al., 2016; Brancalion and Holl, 2020; Gregorio
et al., 2020). The second group emphasised initiation, planning, inter-
vention and monitoring (LoSchiavo et al., 2013; Fleischman, 2014;
Djenontin et al., 2018; Eisenman et al., 2021). Finally, the third group
merged some of these phases and only addressed initiation, intervention,
and sustainability (Hodge and Adams, 2016; Mansourian, 2016; Coppus
etal., 2019; Chazdon et al., 2020. This illustrates that having a structure
that includes each phase of tree planting from the literature will make
the scheme more predictable, resulting in a higher-quality outcome and
a more legitimate process (Vogt and Abood, 2020).

Critical factors influence the effectiveness and sustainability of the
governance of tree planting schemes (Foundjem-Tita et al., 2013; Gar-
mestani and Benson, 2013; IUCN and WRI, 2014; Cadman et al., 2017;
Djenontin et al., 2018; Dzebo, 2019). These factors include financial
incentives, legal instruments, actors’ integration, land resource,
knowledge, and information (Adger et al., 2003; Bennett and Satterfield,
2018; Borrini-Feyerabend and Hill, 2015). These studies verified how
the different factors influenced the various governance of tree planting
schemes and how these influences are particular to the different struc-
tural phases.

Therefore, for the successful realisation of each structural phase,
implementers of tree planting schemes need to consider the factors that
determine the performance of each phase (Foundjem-Tita et al., 2013;
Garmestani and Benson, 2013). The impact of these influencing factors
can be specific to each structural phase yet equally critical for the overall
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governance of tree planting schemes (IUCN and WRI, 2014; Cadman
et al., 2017; Djenontin et al., 2018; Dzebo, 2019).

3. Methods

Systematic reviews are a powerful technique to gather existing
knowledge and synthesize all available research methods (De la De la
Mora-De la Mora, 2022; Ellili, 2022; Sapkota et al., 2018). Such reviews
are particularly suited to explore complex processes for which many
sources of evidence are of different types, as in the case of governance
studies. Accordingly, we followed the systematic review guidelines
developed by Collins et al. (2015) and CEE (2018) to: 1) identify the
search terms; 2) search the database; 3) screen and manage the accessed
literature; and finally, 4) extract, synthesize and analyse the relevant
information.

3.1. Identifying search terms and strings

The Population-Intervention-Comparator-Outcome (PICO) model
was used to identify the relevant search terms (Table 1) (Collins et al.,
2015; CEE, 2018; Garritty et al., 2021). The PICO model helps structure
systematic review questions to enable a literature search of relevant
citations (Dobbins, 2017; Pullin and Stewart, 2007). By making de-
cisions transparent and the process repeatable, the PICO model helps
reduce bias (or at least makes biases more overt), while ensuring the
review is practical. The PICO model identifies the Population of interest
(P), the Interventions implemented or being considered (I), the
Comparator (what the intervention or implemented activity is being
compared to) (C); and the Outcomes of the interventions (O) (Pullin and
Stewart, 2007).

3.2. Data collection

We conducted the search for publications from January-March 2021
in key academic databases. We selected these databases based on the
study by Gusenbauer and Haddaway (2020), who conducted a test and
comparison of 28 academic search systems and databases. At first, we
performed an initial scoping search to validate the methodology using
the search terms from each PICO category. We then tested search terms
for specificity and sensitivity using Scopus, where sensitive search at-
tempts to retrieve all search term-related publications. In contrast, a
specific search brings out only relevant publications. Accordingly, we

Table 1
PICO model categories, elements and search terms
Category Elements Search terms
Population Tree planting types Afforestation, Reforestation, Restoration, Agroforestry, Tree Planting
Intervention Tree planting scheme types Project, Program, Portfolio, Initiative
Progression of tree planting scheme governance Process, Procedures, Practices
Comparator Tree planting Governance studies Analysis, Assessment, Evaluation, Monitoring
Tree planting Decision-making systems Governance, Management, Co-, Adaptive-
Outcome Tree planting Governance tools developed Mechanism, Guideline, Framework, Plan, Principle, Model

The search terms from each of the PICO model elements were combined using the Boolean command ‘OR’; for instance, search terms from the ‘Population’ category

were combined as.
*afforestation OR reforestation OR restoration OR agroforestry OR tree planting.

The search terms across each PICO category were combined using the Boolean command ‘AND’; for instance, search terms from the ‘Population’ and ‘Intervention’

categories were combined, including appropriate bracketing, as.

*(afforestation OR reforestation OR restoration OR agroforestry OR tree planting) AND (project OR program OR portfolio OR initiative).

Accordingly, we built the search strings from the combination of the PICO categories, adjusting them based on the requirements of each search database. For instance,
for the Web of Science database, we used brackets along with the Boolean commands as.

*(afforestation OR reforestation OR restoration OR agroforestry OR tree planting) AND (projects OR programs OR portfolio OR initiatives) AND (governance OR management
OR co-management OR adaptive governance) AND (process OR procedures OR practices).
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used the following search engines: Scopus, ISI Web of Science, World
Wide Science, Microsoft Academic, and Google Scholar. We retrieved all
the search outputs from all databases with the exception of Google
Scholar, where we only included publications from the first 50 pages of
each search using the database relevance search criteria.

The search was limited to English peer-reviewed journal articles,
academic dissertations, working papers, and books with no publication
date restriction.

3.2.1. Management, screening and inclusion

Following the advice of Wu et al. (2018), we employed Zotero 5.0 for
Windows (https://www.zotero.org/download/) software to identify
and exclude duplicate records and non-English publications, screen ti-
tles and abstracts, screen full-texts, and manage the resulting
bibliography.

The database search outputs were screened in four steps (Fig. 1) to
arrive at the final list of included publications. We first excluded
duplicate records and then non-English publications. Next, we read the
titles and abstracts of the remaining publications identifying the ones to
be included for full-text screening. Finally, we read the full-text of the
remaining publications to include the final list of reviewed publications.
The inclusion at this stage was based on the criteria that a publication
was included if it guided the governance or management of tree planting
schemes and employed tools like frameworks or principles and recom-
mendations to improve governance processes. These included publica-
tions are qualitative or quantitative primary, secondary and mixed
method case studies, reviews, books, academic dissertations, and
organisational outputs or working studies (grey literature).

First, one reviewer (YTW) cscreened the titles and abstracts, and
screened the full-text of the selection to determine publications suitable
for inclusion. Then two other reviewers (KDS and JW) checked a random
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sample of 100 publications, title/abstract and the full text of 20 publi-
cations. The outputs from the three reviewers were then cross-checked,
and any discrepancies in screening were discussed.

3.3. Analysis

The 93 included publications were exported from the Zotero library
to Cochran’s REVMANS.4 software in non-Cochran mode (Wu et al.,
2018). We used this software’s standardised data extraction form to
extract qualitative data. The extraction is based on the PICO model’s
intervention, comparator, and outcome categories. Accordingly, we
extracted information that included governance or management studies,
scheme governance practices, procedures or processes, tools, frame-
works or guideline phases. The process started by thoroughly scruti-
nising the publications’ full-text to identify the crucial issues (the
relevant issues raised or the main concerns of the literature (Dawson
et al., 2017; Paré and Kitsiou, 2017)) and thematic concepts (major
concepts and themes used in the literature to address the issues raised
(Nowell et al., 2017; Thomas et al., 2012)) (Supplementary Appendix A
Table A.1). These issues and concepts sought to respond to the above
PICO categories or emerged from the reviewed publications. Then we
inductively categorised common themes through reductive and inte-
grative procedures (Morgan, 2014; Zeitoun et al., 2016). Finally, we
used a deductive approach to fit the recurrent themes and issues into
suitable categories (Krippendorff, 2018; Thomas et al., 2012). These
categories were then used to build a practical framework by systemat-
ically accommodating all the available key issues and recurrent themes
and establishing their association.

'
- Records identified through
o database searching
S
g (n=33,729)
=
L
=
9]
) v
—— Unique records Duplicate records
(n=18,222) (n =15507)
>
=
2 v
.90
i Publications in English Non-English publications
(n=11,271) (n=6,951)
) A
= o
S Included after screening of Excluded after screening
g title and abstract of title and abstract
%) (n = 464) (n =10,807)
c
-g Final review included Excluded after screening
_3 publications full-text
< (n=93) (n=371)

Fig. 1. Prisma diagram illustrating the process used to identify the 93 publications reviewed
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4. Results
4.1. The publications included

The 93 included studies were published from 1994 to 2021. Thirty-
four articles have a global focus, while the rest have a regional focus:
Asia (19), South America (10), Europe (9), Africa (8), North America (9),
and Oceania (4). These publications comprise 79 journal articles and 14
books, chapters, published reports or dissertations. Thirty-two were
primary (studies that collected original data, whether empirical or
otherwise), 44 were secondary (which collected data derived from pri-
mary studies), and the rest used mixed-method studies. Most primary
studies dealt with one tree planting scheme, while the rest studied be-
tween two and 97 tree planting schemes. The 48 publications that used
secondary data either focused on developing a governance tool from
different perspectives or provided generalisable content about tree
planting schemes and their outputs. The primary studies used the case
study schemes to demonstrate governance practices, procedures, gaps,
outputs, and impacts.

As a result of analysis the governance processes described in the 93
publications were categorised into structural phases and influencing
factors, and governance elements for each influencing factor. The
complete list of the 93 references and how they are categorised is
available in the Supplementary Appendix C.

4.2. Structural phases and influencing factors

From the included publications, we identified five structural phases,
four influencing factors, and various governance elements. The struc-
tural phases are: Initiation, Planning, Intervention, Monitoring and
Evaluation, and Sustainability. The influencing factors are: Actors, Re-
sources, Information, and Legal instruments. The various optional list of
elements under each influencing factor are shown in Figure 2.

We also showed the relationship of these factors through the
governance elements, which differ for the different influencing factors
and structural phases.

Notably, each of the 20 possible combinations of influencing factors
by structural phases were discussed in at least three of the 93 included
publications (Table 2). Most publications discussed more than one
combinationalthough the publications discussed the Planning, Inter-
vention, Monitoring and Evaluation phases more than the Initiation and
Sustainability phases. In contrast, the influencing factors were addressed
in these publications more evenly, with relatively fewer papers discus-
sing legal instruments. No publication addressed all 20 combinations of
influencing factors and structural phases; at most, a publication dis-
cussed six combinations (see supplementary Appendix Cto check which
specific reference discussed which combination).

Table 2

The combination of influencing factors and structural phases included in the 93
publications; some discussed more than one combination (see complete data in
supplementary Appendix C).

Influencing Factors

Actors  Resources  Information  Legal
instruments

Initiation 5 3 7 5

Planning 11 7 12 7

Structural Intervention 11 15 12 9

Phases Momtor.mg & 1 9 13 7
Evaluation

Sustainability 6 8 7 4
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4.3. The proposed governance framework

We developed a governance framework by applying the above
integration of the structural phases, influencing factors, and their ele-
ments (Fig. 2). This list is summarised from a long list of elements we
identified while categorising the thematic issues. This summary list of
elements is not exhaustive but can be representative of the contexts of
most tree planting schemes. Moreover, the elements can vary or be the
same for each structural phase, while the influencing factors are
independent.

5. Discussion

In the following sections, we discuss how each influencing factor
affects the structural phases (i.e. the combinations depicted in Fig. 2)
using contextual examples from different countries.

5.1. Initiation phase

A proposed tree planting scheme must be conceptualised at the
initiation stage, considering the internal and external baseline context
(Fleischman et al., 2020; Rana and Miller, 2021). The internal context
includes identifying the priority landscapes, degradation drivers, land
suitability, tenure security, finance, labour, expertise, local practices,
data availability, and the local socioeconomic and cultural context. The
external context includes multilateral environmental negotiations and
the national policy environment, which motivate a scheme’s initiation
(Wyborn, 2015). Analysing the baseline context is imperative for un-
derstanding what a scheme’s initiation requires for its success
(LoSchiavo et al., 2013). Furthermore, this evidence is essential to set
realistic visions and goals, allowing planners to think through strategies
for achieving those visions and goals over the scheme’s lifetime (Stan-
turf et al., 2019; Stanturf and Mansourian, 2020).

Tree planting schemes have a long history of engaging actors” from
multiple scales, including international donors, the private sector, na-
tional governments, regional agencies, and international, national, and
local non-governmental organisations and land users (Moeliono et al.,
2020; Sapkota et al., 2018). At the landscape level, local stakeholders
will influence the initiation of a scheme and its governance. This is
because actors’ political and socioeconomic context, like their experi-
ence of democratic processes, cultural aspects, and economic depen-
dence on natural resources, influence the initiation of a scheme in a
landscape (Sapkota et al., 2018). For instance, Brazil’s Atlantic Forest
Restoration was initiated by a network of local organisations, bringing
together many small projects (Brancalion et al., 2013a, 2013b). In
addition, multilateral donors, regional organs, and national govern-
ments initiate tree planting schemes internationally and regionally. For
instance, President Obasanjo of Nigeria championed political will and
initiated the African Great Green Wall (Mansourian, 2020).

Another vital factor is the availability of resources relevant to
implement tree planting schemes successfully. These resources include
finance, skill, labour, land, water, and genetic resources of plants
(Richardson, 2016; Yao et al., 2019). Finance, in particular, can either
limit or ensure the success of schemes (Mulyani and Jepson, 2013), with
sufficient finance imperative for achieving short-term outputs and
ensuring sustainability. Finance is the central elementelement for initi-
ating a scheme by affording actors a rallying platform to propose tree
planting schemes (Spanidis et al., 2020). Ethiopia’s interest in carbon
sequestration as a response to the growing carbon market is such an
example (Mansourian, 2020). Other resource elements to initiate
schemes include the availability of priority landscapes, suitability and
potential of landscapes, enabling infrastructure, local skill and labour,

2 The influencing factors are italicised throughout the discussion to highlight
them.
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Influencing factors
ega
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Fig. 2. A proposed governance framework
for tree planting schemes. The horizontal
bars indicate that each structural phase can

Actors Resources Knowledge instruments be applied across all factors to select ele-
— Conventions ments according to the context. To demon-
— Donors — Natural — Research . strate this, we used a selection of the
. Commitment 2 elements for each structural phase and
— Policy resources outputs o ) > .
L poffiefes e s influencing factor (Supplementary Appendix
makers — Finance — Plans and g B.1.) Furthermore, in the discussion section 5
8 strategies : we provide examples from tree planting
brd — Government l— Skill l procedures l = schemes in different countries to demon-
© . o — Rules and n strate how the framework is applied. In
'E offices — Labour — Traditional R lati 8‘ addition, we used a selection of elements for
— _ NGOs — Enabling andlscientific SELGLONS = each influencing factor to demonstrate the
© A interaction with the structural phases. The
- — Agreements .
s — Private infrastructure knowledge QEJ examples demonstrate how the four influ-
-IG and contracts ) encing factors influence each of the five
S — . sector — Platforms — Documented wn structural phases through the elements. The
~=| Monitoring & Evaluation - (aws s © . ; i
= K led K experiences ic framework is also applied to a specific tree
(V) — Knowledge  — Market directives (o8 planting scheme from Ethiopia implemented
institutions  — Time _ Protocols -8 by an NGO named We Forest, which is
I I l Manuals © demonstrated in Supplementary Appendix B
— Individuals “— Networks and L Table B.2 as an example.
guidelines
— Beneficiary parameters
. — Bylawsand
community — Innovation
statutes

Example selection of elements

which could be determined through baseline assessments at the initia-
tion phase (Viana et al., 2016). For instance, the African Great Green
Wall’s initiation was criticised for considering all landscapes, including
natural grasslands, as potential landscapes for planting (Bond et al.,
2019).

Knowledge denotes the availability and accessibility of information,
scientific developments, and innovations about the tree planting scheme
and its governance mechanisms (De Groot et al., 2013; Lake et al,,
2018). The availability and accessibility of this knowledge allow the
integration of environmental, technological, social and economic re-
alities within a tree planting scheme’s governance process (Tougiani
et al., 2009). The availability of international and national-level study
outputs on tree planting can be a potential knowledge factor when
initiating schemes. At the international scale, the availability of the
global map of restoration potential highlighted the amount of available
land for planting, while at the national level, for instance, a map of
priority areas for planting was identified in Uganda (Bastin et al., 2019;
Stanturf et al., 2019). Innovations with tree planting schemes or
governance mechanisms are another element that spurs the initiation of
schemes (Brancalion and Holl, 2020). The use of drones to plant tree
seeds is one such example (Mohan et al., 2021).

Achieving the goals of tree planting schemes requires adherence to
the local, national, and international legal instruments within which the
tree planting schemes are implemented. International communities can
also shape tree planting schemes by promoting progressive governance
perspectives and approaches (Laestadius et al., 2015; Chazdon et al.,
2017a, 2017b). At the national scale, legal instruments, including na-
tional policies or local customs mandating or promoting tree planting,
are the main element (Hodge and Adams, 2016). For instance, countries
like Brazil and Paraguay supported tree planting schemes by legislating
and mandating planting (Mansourian, 2016). In addition, an interna-
tional political commitment that supported the initiation of tree planting
was the global Aichi Biodiversity Target 15: “By 2020, ecosystem
resilience and the contribution of biodiversity to carbon stocks has been
enhanced, through conservation and restoration, including restoration
of at least 15 per cent of degraded ecosystems, thereby contributing to
climate change mitigation and adaptation and to combating

desertification.” (Navarro et al., 2017).
5.2. Planning phase

Planning tree planting schemes is a process that turns the visions and
goals of the initiation stage into clear and measurable objectives and
actions, including identifying starting and ending points (Mbeche,
2017). Plans for tree planting schemes provide details of who will do
what, when, where, at what costs, and in which order (Mansourian,
2017). In responding to these questions, actors implementing the plan-
ning phase look back into the initiation context’s internal and external
baseline evidence. (Le et al., 2015). This means that in the planning
phase, scheme implementers check the evidence on the availability of
finance, labour, skill, and land to identify and plan management of
possible degradation or deforestation drivers. The planning phase also
describes how the scheme will develop from the baseline situation to the
envisioned future through specific targets and detailed plan (Eisenman
et al., 2021).

This phase can be influenced by the type and number of actors
involved in planning tree planting schemes. Various actors can be
involved based on the scale of the tree planting scheme and the
complexity associated with planning schemes (Pistorius and Freiberg,
2014). Examples of such multiple actors in the planning phase are
Kenya’s multi-stem stakeholder national technical working group for
planning the national initiative, Madagascar’s provincial and estab-
lished regional champions for a landscape-scale scheme, or Colombia’s
local arm of the environment ministry named ‘Corporcion Autonoma’
for local schemes (Mansourian, 2020).

The availability of resources like finance, seed genetic sources,
nursery accessibility, and species biodiversity are some of the elements
influencing this phase (Baruah, 2017). For example, Mansourian et al.
(2020) found that the forest department provided seedlings in Zambia
but could not succeed in planting the seedlings due to a lack of finance.
In the same study, the authorsshowed that Ethiopia and Vietnam are
accessing a significant amount of finance for better tree planting
schemes from the Global Climate Fund and bilateral donors. The avail-
ability or lack of a skilled resource person at the planning stage with the
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knowledge of the best seed collection protocols, nursery practices or the
transfer of seedlings to planting sites is another element that defines this
phase’s effectiveness (Mansourian et al., 2017). Considering that plan-
ning is conducted among different landscape actors, a phased approach
is required to reach a more comprehensive planning agreement.

The first element under the knowledge factor is the information
communication between phases, i.e., the input the planning can obtain
from the initiation phase. When there is incomplete baseline data, the
planning returns to fill the gap (Laska and Ireland, 2019). For instance, a
lack of landscape knowledge prompted a tree planting scheme in Ethiopia
to develop a participatory planning tool, while in Ruanda, planning
resulted in mapping and setting planting objectives (Gatwaza and Wang,
2021; Yimer et al., 2016). This phase also draws on the research findings
of landscape-scale research relevant to planning tree planting schemes
(Thomas and Wooster, 2009).

The planning phase needs to align the scheme with international
legal instruments like the Convention on Biodiversity and Sustainable
Development Goals, United Nations Convention on Climate Change,
which may be hard to address during the intervention phase unless these
are clearly stated during planning. According to Stanturf and Man-
sourian (2020), the strategic objectives of many countries’ tree planting
schemes have been identified and developed as part of the Bonn Chal-
lenge or the New York Declaration. Weak national and local legal in-
struments are another element for planning (Bennett and Satterfield,
2018). For example, when the agriculture sector is prioritised, in
Ethiopia, as in many countries, legal instruments for tree planting become
weakened and unenforceable, resulting in many failed schemes (Man-
sourian, 2020).

5.3. Intervention phase

In the intervention phase, detailed plans are translated into action
(Yin and Yin, 2010; Campbell, 2014). Interventions should ideally pro-
duce tangible and measurable outputs that can be tracked using ele-
ments. Interventions include nursery preparation, planting, engaging
stakeholders to scale up, capacity building, and addressing associated
landscape-level issues (Pistorius and Freiberg, 2014). In practice, in-
terventions involve many activities and actors that require coordination
for a landscape-scale impact (Sikor and Cam, 2016).

The actors at this stage are those with the mandate of implementing
the tree planting scheme by managing its resources, applying legal in-
struments, and collaborating with others, which are appropriate at the
planning phase. (Campbell, 2014). For example, Brazil’s Atlantic Forest
Restoration Pact has engaged landowners, non-governmental organisa-
tions and local governments to plant over half a million hectares
(Crouzeilles et al., 2019).

One of the main elements for this phase is financial resource, which is
the ability to secure and sustain adequate funding to implement the
planned activities. However, finance is not always associated with the
success of tree planting schemes; for example, while significant funding
for tree planting schemes led to possible results in Vietnam, it did not
have the same impact in Ethiopia (Mansourian, 2020). In addition, the
availability of seedlings, planting landscape, and skills are critical ele-
ments for this phase (Turner-Skoff and Cavender, 2019).

In some circumstances, knowledge of the risks, scheme size,
complexity, and momentum influence this phase’s governance (Guer-
rero et al., 2017). Furthermore, logistical information like the optimum
planting time and the planting stock could similarly influence this phase.

Regulatory frameworks within which tree planting schemes operate
can influence this phase, especially when these are inflexible, and their
regulators are geared to a different paradigm. For example, according to
Gregorio et al. (2020), tree planting projects in the Philippines failed due
to the incompatible legal instruments for the management and sharing of
benefits, resulting from a lack of social preparation to develop and
implement local instruments. On the other hand, changes in any rele-
vant related policies and strategies sometimes strongly influence the

Forest Policy and Economics 152 (2023) 102980

governance of this phase (Guerrero et al., 2017). The other element
limiting this phase are tenure security and access rights to scheme re-
sources that are specifically important for local stakeholders to engage,
especially during the maintenance of the scheme outputs (Nagendra,
2007; McLain et al., 2021). This has been observed in Ethiopia, Vietnam
and Costa Rica, where scheme stakeholders are called out to participate
in the phaseout stage (Mansourian et al. 2020).

5.4. Monitoring and evaluation phase

Monitoring and evaluation should be integral to each tree planting
scheme so the scheme can be documented, reports produced and
communicated and schemes can be modified when challenges or new
experiences arise (Ostrom and Nagendra, 2007). In addition, monitoring
and evaluation are needed to measure short- and long-term outputs from
interventions, determine when a change is required, if at all, and iden-
tify unexpected outcomes that compromise the sustainability of a
scheme (Brancalion et al., 2013a, 2013b). Monitoring and evaluation
are also used to determine which governance approaches are practical
by establishing clear baselines, measuring progress, and informing
current and future legal instruments. The effectiveness of monitoring and
evaluation often relies on an explicit theory of change (developed during
the planning stage) and appropriate elements that help track the cause-
and-effect relationship (Edwards and Meagher, 2020; Kerzner, 2010).

In most tree planting schemes, monitoring and evaluation is a task
that follows a top-down structure that involves actors such as donors and
government decision-makers down to village-level communities (Stan-
turf et al., 2020). In Bangladesh, for instance, a tree planting scheme was
monitored by the IUCN as a donor to assess the overall governance and
performance, while community groups and representatives monitored
the survival of tree seedlings and the quality of growing trees at the
village level (Department of Environment, 2015). In some circum-
stances, public monitoring involves the participation of the general
public. For example, in Talagena, India, school children were instituted
as green brigades for monitoring planted tree growth and performance
(Stanturf et al., 2020).

As in many of the framework’s phases, one of the primary resource
elements affecting this is the financial limitation, especially for moni-
toring activities. Another element for this phase is the skill and labour
power to undertake monitoring and evaluation activities to improve the
performance of tree planting schemes (Kerzner, 2010; Nagendra and
Ostrom, 2011; Suding, 2011). Tools and technologies also facilitate
effective long-term monitoring and evaluation. For instance, in Ghana,
remote sensing and GIS tools facilitated the monitoring and evaluation
of a scheme (Kusters et al., 2018).

One of the elements for this phase is knowledge of the proper docu-
mentation and reporting tasks. This avoids vague data collection plans
and responsibilities, inaccurate measurements, and irrelevant data
analysis, which could negatively affect this phase’s performance (Yao
et al.,, 2019). Furthermore, lessons learned through these activities
cannot fully benefit future schemes unless adequately documented and
communicated between actors. The accessibility of monitoring and
evaluation outcomes is another governance limitation (Lemenih and
Habtemariam, 2014; de Roque et al., 2018). In practice, the majority of
the monitoring and evaluation of schemes are usually implemented
during the intervention phase, which misses the information that might
modify the scheme from the initiation or planning phase (Williams,
2011).

In recent years, several countries have made substantial advances in
developing and operationalising monitoring and evaluation activities to
comply with their national and multilateral legal instruments. For
instance, in 2020, the Honduras forestry sector developed a legal,
institutional matrix to assist in monitoring and evaluation (FAO, 2021).
However, monitoring and evaluation outcomes impact legal instruments.
For instance, the United Nations Forum on Forests focal countries bases
their legislative decision on monitoring and evaluation outputs from
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different tree planting schemes (Joshi, 2019).
5.5. Sustainability phase

The sustainability phase maintains and improves a tree planting
scheme’s overall biophysical, socioeconomic, and environmental out-
puts beyond its lifetime (Goh and Yanosky, 2016; Rahman et al., 2017;
Phan et al., 2018). The sustainability assessment is based on specific
elements and standards set during the planning phase and implemented
during the intervention phase to be sustained beyond the scheme’s
lifetime (Lofqvist and Ghazoul, 2019). In the past, tree planting actors
sometimes did not fully consider the sustainability of their schemes.
However, sustainability has become an increasingly central consider-
ation for tree planting scheme actors and stakeholders (Cirella and
Zerbe, 2014; Cochard et al., 2020; Verdl et al., 2020).

The involvement of local actors influences this phase, as these groups
are closer to the tree planting scheme landscape and the beneficiary
communities (Hodge and Adams, 2016). Several studies show that local
communities in countries like Ethiopia have suffered from schemes that
have failed to engage them in the process and have subsequently never
been given the experience of long-term benefits (Barr and Sayer, 2012;
Mansourian et al., 2020; Romijn et al., 2019). In the case of Bhutan and
Colombia, establishing specific agencies that support schemes’ sustain-
ability in all landscapes is seen to bring better sustainability of outputs
(Mansourian and Vallauri, 2020). Private companies can also sustain
tree planting schemes by providing longer-term funding, especially
when the schemes attract investors (Mansourian and Vallauri, 2020).

Although international and domestic financial instruments are
available for tree planting schemes, these resources have hardly been for
the sustainability phase (Clark et al., 2018). However, as applied in
Costa Rica and Vietnam, tools like payments for ecosystem services
(PES) enable schemes’ sustainability (Calvet-Mir et al., 2015). Alterna-
tive mechanisms for long-term funding, like in the Caucasus, bring
together donors to support different phases of a scheme (Barr and Sayer,
2012; Mansourian et al., 2020; Romijn et al., 2019).

Sustaining the outputs of tree planting schemes is challenging
because of a lack of knowledge about long-term maintenance and change
over time (Jasiulewicz-Kaczmarek, 2013). At the same time, the quan-
tification and marketing of sustainable benefits of schemes may be
impaired due to limited knowledge (Mansourian and Vallauri, 2020).
Therefore, tried and tested local knowledge and the consultation of new
modern technologies are additional elements governing sustainability in
tree planting schemes (Spanidis et al., 2020).

The confluence of supporting legal instruments is a particularly
conducive element for the sustainability of tree planting schemes. Many
countries have policies and legislation that provide opportunities for
sustainable tree planting schemes.For example Costa Rica, legislated to
develop schemes that improve biodiversity and livelihood resilience
(Parrotta and Mansourian, 2018) and, Kenya aligned its constitutional
commitment to sustain at least 10% of its land covered with trees
(Springer et al., 2021).

5.6. Practical application and strategic implications for decision-makers

The framework in Fig. 2. can be applied entirely or partially. For
example, users can use all or just some of the five structural phases,
depending on the type and purpose of the tree planting scheme, e.g.,
focusing on selected structural phases like monitoring and evaluation.
Similarly, the list of governance elements can be used selectively by
picking a few or adding some more depending on the context of a tree
planting scheme. However, all four influencing factors must be
addressed for the framework to be useful in practice.

The framework can also be applied to study and evaluate the
governance of tree planting schemes and formulate tree planting
schemes to be implemented in any landscape. In order to study tree
planting schemes, the framework can portray governance in different
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contexts, facilitating comparison. It will help researchers weigh the
applicability of the various governance approaches to their context
while identifying changes in governance and comparing trends. This
assessment identifies the governance characteristics, patterns, and spe-
cific phase issues that need attention. Furthermore, the assessment can
analyse the context and the influencing factors causing potential prob-
lems under each phase. Thus, applying this framework to such studies
entails choosing the affected structural governance phase and diag-
nosing the factors driving the concerns in detail. Users of the framework
would likely pursue details about the governance issues, focusing on
phases associated with the tree planting scheme.

When formulating a tree planting scheme, the framework helps
design the organisation of the actors to undertake its activities using the
resources available, obtaining the relevant information and backing by
legal instruments. The availability of these factors finally appropriates
the deliverables or the desired outcomes. Therefore, formulating a tree
planting scheme is a multi-scalar stakeholder process. Selecting the
structural phases to focus upon and fulfilling the factors determining
goal achievement is crucial. Considering practical considerations, the
stakeholders could also pre-select the structural phases and elements.

Different stakeholders can apply the framework to create a trans-
parent and shared vision of the tree planting scheme’s goals, governance
processes and achievements. Specifically, donors or financiers can apply
the framework to improve the value for money of tree planting schemes
by overseeing the process and evaluating the outcomes. Alternatively,
implementers, e.g., national governments and NGOs, can use this
framework in governing their process, checking its progress and sus-
tainability. From the practitioners’ perspective, the framework can
facilitate effective monitoring and evaluation, a mechanism for studying
schemes and proposing to scale up successful ones. Stakeholders can also
use the framework as a platform where multiple functions, levels, ju-
risdictions, and sectors can integrate science, policy, and practice.
Moreover, stakeholders can apply this framework as a benchmark to
identify issues of national priority, strengths and weaknesses that
require reform to govern tree planting schemes.

6. Conclusion

The recent heated political attention on tree planting has primarily
focused on biological and technical dimensions. In practice, however,
tree planting schemes involve social, political, economic, technical, and
biological dimensions. Accordingly, this systematic review demon-
strated how these dimensions could be considered in the governance of
tree planting schemes. For this purpose, integrating five structural
phases, four influencing factors, and a list of governance elements can
demonstrate the consideration of different dimensions. Furthermore, the
five structural phases encompass the governance process from beginning
to end for most tree planting schemes, although the specific approach of
different schemes may vary with context.

In contrast, the overarching structural phases remain the same. The
four influencing factors are recognised in different contexts, for diverse
issues and at a range of scales, thus increasing a tree planting scheme’s
performance if they are implemented. These influencing factors are also
correlated with one another. For instance, a legal instrument could in-
fluence the actors, the resources available or the accessibility of infor-
mation in a structural phase of a tree planting scheme. This indicates
how omitting one influencing factor in governing a tree planting
scheme’s structural phases could compromise the overall scheme per-
formance (Baruah, 2017; Bennett and Satterfield, 2018; Djenontin et al.,
2018; Le et al., 2014). The elements are, in practice, contextual to a tree
planting scheme that may or may not be comparable across the struc-
tural phases but not for the influencing factors.

Several scholars have demonstrated a relative scarcity of adaptable
and comprehensive guidance to frame the governance processes of
different tree-planting schemes (Brancalion et al., 2016; Mansourian,
2017; Chazdon et al., 2020; Pandit et al., 2020). However, based on the
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systematic review, we present a framework that considers the com-
monalities in the governance of the different tree planting schemes. The
framework distinctly integrates the structural phases and influencing
factors, which most users can adapt to different tree planting scheme
contexts, linking governance inputs and processes. This conforms with
our initial aim to develop a straightforward, adaptable, and compre-
hensive framework. Consequently, this framework allows scheme
governance to be effective, equitable, responsive, and robust across the
different elements. Some framework elements that help to achieve
effectiveness include information, direction, and capacity. Those ele-
ments assisting equitability include inclusiveness, participation, and
fairness. In comparison, responsiveness elements include learning or
adaptation, information production, and sharing opportunities. Finally,
robustness elements include legitimacy, polycentricity, and nestedness.
These, we believe, are elements that are delivered through the use of our
flexible and adaptable framework.

The scope of our review is limited to obtaining conceptual and
theoretical contents from a diverse set of literature which has hindered
the possibility of including empirical outputs. Moreover, our dataset
only included studies written in English. Despite these limitations, our
resulting framework has considerable value to the stakeholders of tree
planting schemes. This is because our framework has been developed by
innovatively combining insights from different empirical, conceptual
and theoretical tools and frameworks in the literature. Furthermore, our
framework is designed to be flexible enough that it can be com-
plemented with important features from emerging literature. Therefore,
we believe that applying this framework will improve tree planting
schemes. Furthermore, in presenting this framework, we hope to
improve the governance approaches of different principal actors
involved with tree planting schemes.
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