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Abstract 

Discussion on reducing emissions from deforestation in developing countries began at the United Nations Frame-
work Convention on Climate Change (UNFCCC) Conference of the Parties in 2005, and the agenda for “reducing 
emissions from deforestation and forest degradation, and the role of conservation, sustainable management of forests 
and enhancement of forest carbon stocks in developing countries (REDD+)” was introduced under the UNFCCC. 
The REDD+ framework was developed with the expectation that it would significantly contribute to climate change 
mitigation at a relatively low cost and produce benefits for both developed and developing countries. Finance is a 
key element of REDD+ implementation, and many financial sources, approaches, and mechanisms have supported 
REDD+-related activities in various developing countries. However, the comprehensive challenges and lessons 
learned for REDD+ finance and its governance have not been fully explored. This paper reviews the relevant literature 
to understand the challenges for REDD+ finance and its governance in two areas—(1) REDD+ finance aligned with 
the UNFCCC and (2) REDD+-related finance outside the UNFCCC—which have developed differently and have differ-
ent implications. This paper first identifies the six key elements of REDD+ finance and its governance across the two 
fields, and then reviews the related challenges and lessons learned with respect to public and private finance. The 
challenges for REDD+ finance and its governance aligned with the UNFCCC include enhancing the performance of 
REDD+ finance using mainly public finance, such as results-based finance and the jurisdictional approach. In contrast, 
the challenges regarding REDD+-related finance outside the UNFCCC include enhancing the engagement of the 
private sector in REDD+ finance, mainly targeting the project level, and the relationship between voluntary carbon 
markets and other investment and finance mechanisms. This paper also identifies the common challenges across 
REDD+ finance and its governance in the two fields. These challenges include the need to enhance linkages between 
REDD+ and other objectives, such as carbon neutrality/net-zero, deforestation-free supply chains, and nature-based 
solutions, as well as the need to develop learning systems for REDD+ finance.
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Background
The agriculture, forestry, land use, and land use change 
sector is a significant net source of greenhouse gas (GHG) 
emissions and contributed approximately 23% of anthro-
pogenic emissions of carbon dioxide (CO2), methane, 
and nitrous oxide, combined as CO2 equivalents, during 
2007–2016 [1]. Forest conservation and avoided defor-
estation and degradation are immediate alternatives for 
climate change mitigation [2]. The discussion on reduc-
ing emissions from deforestation in developing countries 

*Correspondence:
Kanako Morita
kanakomorita@ffpri.affrc.go.jp
1 Center for Biodiversity and Climate Change, Forestry and Forest 
Products Research Institute, Ibaraki, Japan
2 United Nations University Institute for the Advanced Study 
of Sustainability (UNU-IAS), Tokyo, Japan
3 Faculty of Economics, Toyo University, Tokyo, Japan

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13021-023-00228-y&domain=pdf


Page 2 of 18Morita and Matsumoto ﻿Carbon Balance and Management            (2023) 18:8 

began in 2005 at the United Nations Framework Conven-
tion on Climate Change (UNFCCC) Conference of the 
Parties (COP), COP11, under the proposition by Papua 
New Guinea and Costa Rica [3]. Since then, the agenda 
for “reducing emissions from deforestation and forest 
degradation, and the role of conservation, sustainable 
management of forests and enhancement of forest carbon 
stocks in developing countries (REDD+)” has been intro-
duced under the UNFCCC. The REDD+ framework was 
developed with the expectation that it could significantly 
contribute to climate change mitigation at a relatively low 
cost and benefit both developed and developing coun-
tries [4–6]. At the UNFCCC COP13 in 2007, REDD+ 
was incorporated into the Bali Action Plan, which is a 
comprehensive process to enable the full, effective, and 
sustained implementation of the Convention through 
long-term cooperative action now, up to, and beyond 
2012 (Decision 1/CP.13). At the UNFCCC COP16 in 
2011, the Cancun Agreements were adopted (Decision 
1/CP.16), which moved REDD+ firmly forward as a key 
component of the post-2012 international climate change 
regime by describing its key elements, including finance, 
and operationalizing its initial phase [7].

The Warsaw Framework for REDD+—which forms 
its basic rules, including results-based finance; coordi-
nation of support; national forest monitoring systems; 
safeguards (which ensure that REDD+ does not harm 
the environment and local people) [8]; forest reference 
emission levels and/or forest reference levels (which 
serve as benchmarks for assessing each country’s perfor-
mance in the implementation of REDD+ activities) [9]; 
measurement, reporting, and verification (MRV); and 
addressing the drivers of deforestation and forest deg-
radation—was adopted at the UNFCCC COP19 in 2013 
(Decisions 9–15/CP.19). In 2015, the UNFCCC COP21 
adopted the Paris Agreement, aiming to strengthen the 
global response to the threat of climate change from 
the viewpoints of sustainable development and pov-
erty eradication (Article 2). Forests play an important 
role in achieving the goals of the Paris Agreement, and 
the REDD+ framework is recognized in Article 5 of the 
Agreement [10]. Regarding nationally determined con-
tributions (NDCs), which are the efforts of each country 
to reduce national emissions and adapt to climate change 
impacts under the UNFCCC [11], REDD+ is a potential 
mitigation alternative that can be included in these con-
tributions [12]. Forest-related carbon trading is eligible 
under NDCs through internationally transferred mitiga-
tion outcomes (Articles 6.2 and 6.3 of the Paris Agree-
ment) [12]. If well implemented, REDD+ can significantly 
contribute to climate change mitigation and yield other 
co-benefits, including climate change adaptation, biodi-
versity conservation, and poverty reduction [13–15].

Finance, including bilateral and multilateral, public 
and private, and international and domestic, is pivotal to 
incentivizing and implementing REDD+ activities using 
different approaches, such as results-based finance and 
voluntary carbon markets. Although finance is a key ele-
ment of REDD+ implementation, the characteristics of 
REDD+ finance and its governance, as well as the chal-
lenges and lessons learned to build effective REDD+ 
finance, have not been fully reviewed. Existing studies 
related to REDD+ finance have focused on particular 
funding sources or finance for specific programs and pro-
jects [16–21]. There is a lack of reviews on understanding 
the challenges for comprehensive REDD+ finance and its 
governance, which are important for improving REDD+ 
finance and the broader environmental finance.

This review aimed to identify the challenges for 
REDD+ finance and its governance in two areas—(1) 
REDD+ finance aligned with the UNFCCC and (2) 
REDD+-related finance outside the UNFCCC—using 
the relevant literature. These challenges and experi-
ences of REDD+ can be used for the current discussion 
of finance for nature-based solutions including REDD+, 
as presented in sections “REDD+-related finance out-
side the UNFCCC” and “Utilizing challenges and lessons 
learned to improve REDD+ finance and broader environ-
mental finance”. In this paper, we use the term “REDD+ ”  
broadly, not just limited to REDD+ aligned with the 
UNFCCC but also including REDD+ outside the UNF-
CCC. This is because this term has been used broadly 
in practical and academic discussions. Furthermore, we 
define the governance of REDD+ finance as a set of pro-
cesses, including interactions between institutions and 
actors in both the public and private sectors, aiming to 
promote REDD+ implementation through financing.

Main text
Background of REDD+ finance
REDD+ finance and its governance
REDD+ is one of a few items on the UNFCCC negotia-
tion agenda that has been supported by both developed 
and developing countries [22]. In theory, REDD+ can 
provide benefits to both developed and developing coun-
tries: developed countries can reduce emissions at a rela-
tively low cost by supporting REDD+, and developing 
countries can receive financial incentives to reduce emis-
sions from the forest sector [4–6].

The Cancun Agreements clearly stated the need for 
providing adequate and predictable support for REDD+ 
in developing countries, including financial resources 
and technical and technological support, and requested 
the exploration of financing options for the full imple-
mentation of results-based activities of REDD+ (Deci-
sion 1/CP.16). Since then, results-based finance for 
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REDD+ has been actively discussed. The UNFCCC 
COP18 in 2012 decided to undertake a work program 
on results-based finance in 2013 to ensure the full imple-
mentation of REDD+ activities and addressed options 
including (1) ways and means to transfer payments for 
results-based actions, (2) ways to incentivize non-car-
bon benefits, and (3) ways to improve the coordination 
of results-based finance [23]. This work program con-
cluded at the UNFCCC COP19 in 2013, in Decision 9/
CP.19, which provided guidance to the financing and sup-
port for the REDD+ activity implementation for parties 
and entities financing such activities [23]. In Decision 9/
CP.19, the COP (1) reaffirmed that results-based finance 
can originate from various sources, including public and 
private, bilateral and multilateral, and alternative sources; 
(2) encouraged financing entities, including the Green 
Climate Fund (GCF) in a key role, to collectively chan-
nel adequate and predictable results-based finance in 
a fair and balanced manner and to work with a view to 
increase the number of countries that are in a position to 
obtain and receive payments for results-based actions; 
(3) encouraged financing entities to continue to pro-
vide financial resources to alternative policy approaches, 
such as joint mitigation and adaptation approaches, for 
the integral and sustainable management of forests; (4) 
recognized the importance of incentivizing non-carbon 
benefits for the long-term sustainability of the implemen-
tation of REDD+ activities; (5) decided to establish an 
information hub on the REDD+ Web Platform to publish 
information on the results and corresponding results-
based payments; and (6) requested the Standing Com-
mittee on Finance (SCF) to consider issue of financing for 
forests in its work on coherence and coordination [23].

Currently, REDD+ activities are financed through vari-
ous sources (e.g., multilateral and bilateral, public and 
private, and international and domestic), which are linked 
to different finance approaches and mechanisms (e.g., 
results-based finance and voluntary carbon markets) 
[24]. Under the UNFCCC, REDD+ is implemented in the 
following phased approach: phase 1 is readiness, phase 
2 is implementation, and phase 3 is results-based pay-
ment. The results and performance of REDD+ are largely 
measured in terms of emission reductions calculated on 
the basis of forest reference (emission) levels, and these 
emission reductions are compensated for by results-
based payments in phase 3 [25]. To date, at least USD 
5.4 billion funding has been committed for REDD+ in 
the three phases through multiple development financial 
institutions [26]. The main source for the support in the 
three phases is public finance, and most of the REDD+ 
finance is spent in the readiness phase [27, 28]. Regarding 
private finance, the current private sector contribution to 
REDD+ is mainly through voluntary carbon markets and 

the project-scale payments for carbon offsets/units [27]. 
Currently, there is no adequate, predictable, and sustain-
able source of finance for REDD+ [14, 15, 27, 29].

Overview of REDD+ finance implementation
To better understand the overall picture of REDD+ 
finance, this section summarizes the current status of 
REDD+ finance aligned with and outside the UNFCCC 
by highlighting public and private finance sources, which 
are the main financial sources in the respective areas.

Multilateral and  bilateral public finance aligned 
with  the  UNFCCC​  The REDD+ activities aligned with 
the UNFCCC are mainly supported by multilateral and 
bilateral public finance [30, 31]. Public finance for REDD+ 
comprises a wide range of public funds and programs that 
support different phases of REDD+ implementation, as 
shown in Fig. 1 [24, 32]. The GCF, which is the only stand-
alone multilateral financing entity mandated to serve the 
UNFCCC [33], supports REDD+ activities in all phases. 
In the GCF’s first replenishment (2020–2023), USD 10 
billion in pledges was raised for climate change mitiga-
tion and adaptation, including REDD+ [34]. The GCF is 
recognized by the UNFCCC as a key funding instrument 
to finance REDD+ results-based payments, as described 
in Decision 9/CP.19 [32]. In October 2017, the GCF Board 
approved a request of USD 500 million for proposals 
under a pilot program for REDD+’s results-based pay-
ments [35].

The Global Environment Facility (GEF)—which serves 
as a financial mechanism for international environmen-
tal conventions, including the UNFCCC—has also sup-
ported REDD+ through its program on sustainable 
forest management (SFM) [36]. The support has been 
mainly provided for phase 2 [36], and currently, the SFM 

Phase 1 Phase 2 Phase 3

UN-REDD Programme GEF SFM REDD Early Movers

Amazon Fund

Forest Investment Program BioCarbon Fund ISFL

FCPF Readiness Fund FCPF Carbon Fund

Bilateral aid and agreements

Central African Forest Initiative

Congo Basin Forest Fund

Green Climate Fund

Fig. 1  Public funds and programs supporting REDD+ 
implementation (created based on GCF [32]). *FCPF, Forest Carbon 
Partnership Facility; ISFL, Initiative for Sustainable Forest Landscapes; 
GEF SFM, Global Environment Facility Sustainable Forest Management
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program does not focus on REDD+, although it is com-
plementary to REDD+ activities [37].

In addition to the GCF and GEF, which serve the UNF-
CCC, there are other types of multilateral funds and 
programs for REDD+, including those managed by inter-
national organizations, such as the World Bank’s Forest 
Carbon Partnership Facility (FCPF)—Readiness Fund 
(RF) and FCPF-Carbon Fund (CF), the World Bank’s 
Forest Investment Program (FIP), the World Bank’s 
BioCarbon Fund Initiative for Sustainable Forest Land-
scapes (ISFL), and the UN-REDD programme, which is 
a UN collaborative program on REDD+ led by the Food 
and Agriculture Organization of the United Nations, 
the United Nations Development Programme, and the 
United Nations Environment Programme. There are 
also multilateral funds and programs for specific coun-
tries and regions, such as the Amazon Fund (for the Bra-
zilian Amazon), the Congo Basin Forest Fund (CBFF; 
for Congo Basin), the Central African Forest Initiative 
(CAFI; for Central African countries), and REDD Early 
Movers (in Brazil, Ecuador, and Colombia). The FCPF-
RF, FIP, UN-REDD programme, CBFF, and CAFI support 
mainly phase 1 and phase 2, while the FCPF-CF, BioCar-
bon Fund ISFL, Amazon Fund, and REDD Early Movers 
mainly support phase 2 and phase 3 (Fig. 2).

Since 2008, USD 5.2 billion has been pledged to mul-
tilateral climate funds that support REDD+ efforts, and 
cumulatively, USD 2.8 billion has been approved for 
dedicated REDD+ activities [39]. The Amazon Fund is 
the largest dedicated REDD+ fund, with USD 720 mil-
lion approved for 103 projects in Brazil and the Amazon 
biome [39].

Bilateral aid and bilateral agreements are also a part of 
REDD+ public finance. Bilateral finance is implemented 
on the basis of the national official development assis-
tance criteria. Its funding is allocated through national 
authorities, and various bilateral finance approaches for 
REDD+ have been developed [30].

The European Union, Germany, Japan, Norway, the 
United Kingdom, and the United States are the major 
contributors to REDD+ implementation [27, 40]. The 
support from these donor countries mainly focuses on 
the various activities of phase 2 and phase 3—such as 
delivering technical assistance to REDD+ countries, 
building capacity for MRV, and strengthening forest gov-
ernance—with each donor country having its own priori-
ties [27, 40].

In addition, there has been a long-standing interest in 
the potential to use market-based mechanisms to support 
REDD+ programs [39]. There are two types of carbon 
markets: compliance carbon markets (in which regulated 

0

200

400

600

800

1000

1200

1400

FCPF-RF FCPF-CF FIP UN-REDD BioCarbon
Fund ISFL

Amazon Fund CBFF CAFI

m
ill
io
ns

of
U
S
D

Pledge Deposit Approval Disbursement
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entities obtain and surrender emissions allowances or 
offsets to meet regulatory emissions reduction targets) 
and voluntary carbon markets [26]. The links between 
voluntary carbon markets and REDD+ are important to 
be identified for mobilizing private finance for REDD+ 
(see sections “Overview of REDD+ finance implemen-
tation” and “REDD+-related finance outside the UNF-
CCC”). Other possible public finance sources for REDD+ 
include the use of state budgets and fiscal measures for 
REDD+, such as taxes and subsidies [24].

Mainly private finance outside  the  UNFCCC​  Regard-
ing the financing gaps, according to the Sixth Assessment 
Working Group III report of the Intergovernmental Panel 
on Climate Change, to meet the needs for rapid deploy-
ment of climate change mitigation options, global mitiga-
tion investments need to increase by a factor of 3–6 [15]. 
The gaps are wide across all sectors and a major challenge 
for relatively developing countries and for specific sectors 
like agriculture, forestry, and other land use and specific 
groups with limited access to, and high costs of, climate 
finance [15]. Because public sector resources cannot suffi-
ciently meet the needs of REDD+ finance, supplementing 
public finance with private sector investments will become 
critical for mobilizing adequate finance for REDD+ [26, 
27]. Private financial investments mainly support projects 
for REDD+ activities outside the UNFCCC, and private 
finance support is currently limited mostly to voluntary 
carbon markets [41]. Forestry and land use is the lead-
ing category in terms of volumes transacted in voluntary 
carbon markets [42] (see section "REDD+-related finance 
outside the UNFCCC”). Other potential private finance 
sources for REDD+ include green bonds, private founda-
tions, and cooperative social responsibility [24]. In addi-
tion, blended finance schemes that combine public and 
private finance may also contribute to mobilizing private 
finance for REDD+ [32] (see section “REDD+-related 
finance outside the UNFCCC”).

Framework for the literature review of REDD+ finance
REDD+ finance and its governance are complex and frag-
mented, containing diverse finance sources, mechanisms, 
and many institutions and actors related to REDD+ 
activities within and outside the UNFCCC. REDD+ 
finance and its governance have been discussed in both 
the practical literature [24, 27, 39, 43] and academic liter-
ature [30, 41, 44, 45]. The practical literature mainly maps 
different REDD+ finance options and shows the updated 
state and challenges for the finance. The academic lit-
erature includes case studies of specific REDD+ finance 
instruments and activities in recipient countries, or ana-
lyzes of the relationship between finance and other tech-
nical/institutional elements of REDD+. However, only a 

few academic studies have analyzed REDD+ finance and 
its governance, especially with regard to their recent sta-
tus and challenges.

In this paper, we mainly review the academic litera-
ture related to REDD+ finance and its governance in two 
areas: (1) REDD+ finance aligned with the UNFCCC and 
(2) REDD+-related finance outside the UNFCCC. Fig-
ure 3 summarizes the flow of this literature review.

We collected the academic literature through the Web 
of Science (accessed on November 21, 2021) and selected 
the papers published in and after 2015, which is the year 
the Paris Agreement was adopted. Although REDD+ 
has been formally stated in the UNFCCC decision since 
2007, the issues in the REDD+ finance debate have 
changed along with the discussion of the institutional 
design of REDD+ under the UNFCCC. Because the pri-
mary purpose of this paper is to identify the current chal-
lenges for REDD+ finance and its governance, we used 
recent papers since 2015. We selected the papers (publi-
cation type: journal) using the keyword “REDD+ financ*.” 
From the selected 641 papers, we excluded 2 papers that 
were duplicated, 6 papers not written in English, and 1 
paper that could not be accessed. We then divided the 
remaining 632 papers into five categories: (1) papers on 
REDD+ finance (198 papers), which we called “core lit-
erature”; (2) papers on REDD+ that did not directly dis-
cuss finance (130 papers); (3) papers that did not focus 
on REDD+, although they included financial matters that 
were somewhat relevant to REDD+ finance (62 papers); 
(4) papers that did not focus on REDD+ and did not dis-
cuss finance (182 papers); and (5) papers that were irrel-
evant to REDD+ finance and its governance (60 papers).

In this review, we first identified the key elements of 
REDD+ finance and its governance aligned with the 
UNFCCC and outside the UNFCCC using the 198 papers 
on REDD+ finance as the core literature. Then, on the 
basis of the key elements of REDD+ finance and its gov-
ernance, we reviewed the challenges and lessons learned, 
using both the core literature and supplementary litera-
ture. The supplementary literature involved other aca-
demic literature including papers categorized in (2) and 
(3), as well as the practical literature including reports of 
researchers, international organizations, and initiatives, 
mainly to supplement discussion that has limited litera-
ture such as that on private finance for REDD+.

Review of challenges and lessons learned for REDD+ 
finance and its governance
Key elements of REDD+ finance and its governance
This section summarizes the key elements of REDD+ 
finance and its governance identified using the core 
literature on REDD+ finance published since 2015 
(Fig.  4). Regarding finance for REDD+ aligned with 
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the UNFCCC, the three key elements are (1) coordina-
tion of multilateral and bilateral financing; (2) results-
based finance, which is an important element in the 
phased approach; and (3) national and subnational 
frameworks, including benefit-sharing and safeguards. 

Regarding REDD+-related finance outside the UNF-
CCC, the three key elements are (4) incentives for pri-
vate sector participation; (5) private carbon finance 
and voluntary carbon markets; and (6) new invest-
ment and finance opportunities. Based on the above 

(1) Select the literature (641 papers)
• Source: Web of Science (publication type: journal)
• Search phrase: “REDD+ financ*”
• Year: from year 2015 (accessed on 21 November 2021)

(2) Divide the 632 selected papers into five categories:
Papers on REDD+ finance (“Core Literature”) (198 papers)
Papers on REDD+ but did not directly discuss finance (130 papers)
Papers not focusing on REDD+ but including financial matters somewhat relevant
to REDD+ finance (62 papers)
Papers neither focusing on REDD+ nor discussing finance (182 papers)
Papers irrelevant to REDD+ finance and its governance (60 papers)

(3) Identify the key elements of REDD+ finance and its governance
Using the “Core Literature,” identify the key elements of REDD+ finance and its
governance aligned with the UNFCCC and outside the UNFCCC.

(4) Review the challenges and lessons learned for REDD+ finance and its
governance
Using the “Core Literature” and supplementary literature (other academic literature
including and , and practical literature), review the challenges and lessons
learned for REDD+ finance and its governance.

Pretreatment Excluding:
• Papers that were duplicated (2 papers)
• Papers not written in English (6 papers)
• Papers that could not be accessed (1 paper)

Fig. 3  Framework for literature review of REDD+ finance and its governance

REDD+ finance aligned with
the UNFCCC

Results-based finance

REDD+-related finance outside
the UNFCCC

Private carbon finance
and voluntary carbon markets

Incentives for private sector
participation

Identify the challenges of REDD+ finance and its governance

National and subnational
frameworks

New investment and finance
opportunities

Coordination of multilateral and
bilateral financing

Fig. 4  Key elements of REDD+ finance and its governance
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key elements, we reviewed the challenges and lessons 
learned for REDD+ finance and its governance.

REDD+ finance aligned with the UNFCCC​
Coordination of  multilateral and  bilateral financ‑
ing  One of the main issues related to REDD+ finance 
and its governance is fragmentation and complexity. The 
institutional fragmentation of REDD+ finance and inter-
national public finance mechanisms, which are the main 
sources of REDD+, are well covered in the literature [16, 
30, 46, 47]. Kim et al. [46] explained that the fragmenta-
tion and complexity of international REDD+ coopera-
tion have emerged because each country or multilateral 
organization has supported REDD+ implementation in 
developing countries independently.

REDD+ activities aligned with the UNFCCC are 
mainly supported by multilateral and bilateral public 
finance [30]. However, the multilateral regime under the 
UNFCCC still lacks a cohesive mechanism to govern the 
sources, terms, and levels of REDD+ finance [48].

UNFCCC Decision 1/CP.21 identifies “the coordina-
tion of support from, inter alia, public and private, bilat-
eral and multilateral sources, such as the Green Climate 
Fund, and alternative sources in accordance with relevant 
decisions by the Conference of the Parties.” Among the 
various multilateral and bilateral public finance sources, 
policymakers and researchers expect the GCF to play 
a central role in supporting REDD+ and in increas-
ing transparency, coordination, and funds for REDD+, 
because there is no designated entity that can manage the 
funds [16, 30]. Although the GCF is an operating entity 
of the financial mechanism of the UNFCCC [49], it has 
established its own structures and policies to gather and 
deliver support for REDD+ from the readiness phase to 
the full implementation phase [16]. According to their 
review of the rules elaborated by the GCF for REDD+, 
Recio [16] showed that the GCF has completed, adjusted, 
and supplemented the UNFCCC COP guidelines. How-
ever, because the GCF established its rules indepen-
dently from the UNFCCC guidance on REDD+, this may 
increase fragmentation, and more complex and specific 
requirements will mean higher entry costs and less incen-
tive to participate [16]. Therefore, the GCF cannot fully 
address the challenges of fragmentation and complexity.

Within the UNFCCC, the SCF recommended to the 
COP that parties “ensure policy coherence, coherence of 
financing instruments and financial incentives and mul-
tisectoral coordination to address the drivers of defor-
estation and forest degradation, and promote sustainable 
management of forests” [50]. The SCF’s role is to provide 
a platform for a wide range of climate finance stakehold-
ers to exchange information and promote linkages and 
coherence in mobilizing and delivering climate finance 

[51]. However, the SCF can only address fragmentation 
regarding the extent to which all countries agree on a vol-
untary mode of coordination [30].

Kim et  al. [47] reported that the fragmentation of 
REDD+ financing explains both the inefficiency of 
aid allocation, which can be improved by aligned sup-
ports, and the diversity of REDD+ finance, which is 
linked to accessibility to support. Their analysis showed 
that there was relatively less fragmentation of REDD+ 
finance among recipient countries compared to that 
of general official development assistance because 
most of the supported finance came from a few major 
donors, such as Norway and Japan. By analyzing the 
ratio of fragmentation based on the different categories 
of donor–recipient relationships in the global REDD+ 
finance system (donor–recipient relationships that are 
significant for both donors and recipient countries, 
those significant only for donors, those significant only 
for recipients, and the relationships that are significant 
for neither donors nor recipients), they showed that 
compared to multilateral REDD+ finance, the fragmen-
tation of bilateral REDD+ finance was higher because 
developed country donors tended to concentrate sup-
port to recipient countries that could favorably realize 
their own motivations [47].

In addition to the challenges related to the coordi-
nation of multilateral and bilateral REDD+ finance, 
other issues of fragmentation and complexity regarding 
REDD+ finance include multiple results-based finance 
approaches and different finance allocations to national 
and/or subnational programs or REDD+ projects [52, 
53], as discussed in sections “REDD+ finance aligned 
with the UNFCCC” and “REDD+-related finance out-
side the UNFCCC”, and fragmented institutions on 
both the supply and demand sides in REDD+ finance 
[30], including complex donor–recipient relationships 
[54] and complex domestic institutional issues in recip-
ient countries, as shown in section “REDD+ finance 
aligned with the UNFCCC”.

To address the multilevel institutional coordination 
of REDD+ involving multiple stakeholders, although 
the studies are limited, Gupta et al. [55] analyzed how 
the voluntary, multi-stakeholder REDD+ Partnership, 
which brings together state and non-state actors from 
global to local scales, has supported the management 
of fragmentation in international REDD+ financing 
mechanisms. They showed that the REDD+ Partnership 
has partially succeeded in achieving such procedural 
objectives, but that this has not resulted in the scaling 
up of REDD+ action and finance. These findings dem-
onstrate the importance of coordination at the inter-
national level. Kim et  al. [47] suggested that REDD+ 
finance coordination needs an information-sharing and 
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monitoring system at the international level that col-
lects information on ongoing REDD+ cooperation, the 
REDD+ finance commitments and disbursements, and 
the support needs of REDD+ countries.

Results‑based finance  As shown in section “REDD+ 
finance and its governance”, REDD+ uses a phased 
approach. In the full implementation phase, it provides 
an ex-post reward for the results of REDD+ actions, 
known as results-based payment/finance, to incentivize 
a REDD+ country (the recipient) to undertake REDD+ 
actions [56]. The Warsaw Framework for REDD+ defines 
the international criteria for developing countries to 
reduce emissions and enhance forest carbon stocks and, 
in return, enables results-based finance for the measured 
GHG reductions and removals [41]. Results-based finance 
approaches vary depending on whether the finance is non-
market-based, such as international public funds, or mar-
ket-based, which is obtained by selling emission reduction 
units/carbon credits into global carbon markets [52, 53]. 
Finance for REDD+ results can flow to the jurisdictional 
(national and/or subnational) programs that are consist-
ent with the UNFCCC, as well as to REDD+ projects that 
are implemented mainly outside the UNFCCC [53].

As indicated in UNFCCC Decision 9/CP.19, the GCF 
has been expected to play a key role in collectively chan-
neling adequate and predictable results-based finance 
in a fair and balanced manner. REDD+ results-based 
finance is provided for REDD+ actions that are fully 
measured, reported, and verified and have met all UNF-
CCC requirements [16]. As described in section “Over-
view of REDD+ finance implementation”, in accordance 
with the UNFCCC, the GCF began to pilot REDD+ 
results-based payments in 2017. Results-based finance 
has also been piloted by the FCPF and the BioCarbon 
Fund ISFL, as well as other programs such as Norway’s 
International Climate and Forest Initiative and Germa-
ny’s REDD Early Movers Program [41]. Multilateral and 
bilateral donors have different principles, although they 
endeavor to be consistent with the vague requirements of 
UNFCCC decisions related to results-based finance [30, 
56]. Currently, REDD+ results-based finance has largely 
been through donor government payments to develop-
ing countries, although the private sector has recently 
increased its interest in purchasing nature-based carbon 
offsets [57].

The challenges and lessons learned for existing REDD+ 
results-based finance, such as the GCF and the Ama-
zon Fund, have been extensively analyzed [16, 17, 58, 
59]. Christen et al. [59] examined the early lessons from 
the GCF’s pilot program for REDD+ results-based pay-
ments, as well as its assessment and verification pro-
cedures. They showed that the GCF’s pilot program 

placed a significant burden on countries’ abilities to 
access results-based finance because it required them to 
demonstrate compliance with its interim safeguards in 
REDD+ results-based finance. Recio [16] indicated that 
the GCF’s weakness lies in its limited ability to gather 
additional funds for REDD+. This shortage of fund-
ing cannot be addressed independently because donors 
cannot earmark their contributions for specific funding 
windows, activities, or countries [16]. van der Hoff et al. 
[58] described the issues for results-based finance in the 
Amazon Fund in terms of discursive conflicts between 
the recipient and donor countries regarding what con-
stitutes “results” or “performance.” There are different 
interpretations of the temporal (i.e., past or future) and 
epistemological (i.e., how to measure) aspects of the 
results for which these payments are intended [58]. For 
example, Correa et al. [17] showed that the resource dis-
tribution from the Amazon Fund lacks a clear strategy 
that could maximize the Fund’s results in terms of reduc-
ing deforestation. They concluded that the Amazon Fund 
and other results-based finance programs need to evolve 
over time to develop a more targeted funding strategy to 
maximize their long-term impact on reducing emissions 
from deforestation.

Results-based finance has been at the core of the dis-
cussion on REDD+, in relation to financial uncertainty 
and the performance element in REDD+ [60]. Stud-
ies on the performance of REDD+ and results-based 
finance schemes have increased recently [17, 25, 61, 62]. 
Although results-based finance for REDD+ has become 
an important instrument for financing forest conserva-
tion activities, much of the literature on conservation 
finance has not clarified the effectiveness of existing 
results-based finance schemes [17]. Wong et  al. [62] 
showed that while a results-based payment approach 
can contribute to emissions reduction, it does not guar-
antee an effective REDD+. An effective results-based 
payment approach needs to consider how results are 
defined and agreed upon, as well as the conditions ena-
bling social and political acceptance [62]. In addition, 
moving from the readiness phase through policy design 
and implementation toward results-based payments for 
carbon and non-carbon benefits is challenging for most 
REDD+ countries because of numerous political–eco-
nomic factors, such as political factors that are beyond 
the control of policy managers [60, 63]. Korhen-kurki 
et al. [64] showed that making REDD+ progress regard-
less of domestic change requires the presence of pow-
erful transformational coalitions and strong ownership 
and leadership; if there were no such drivers, per-
formance-based funding by donors could work as an 
incentive. Brockhaus et al.’s [60] analysis of the national 
political context in 13 REDD+ countries indicated 
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that the existence of a broader policy change and the 
availability of performance-based funding, combined 
with strong national ownership of the REDD+ policy 
process, may help guide other countries to formulate 
REDD+ policies that produce efficient, effective, and 
equitable outcomes. There is also research on the allo-
cation of financial resources from results-based finance 
schemes for REDD+ [17, 62] that links to the discussion 
in section “REDD+ finance aligned with the UNFCCC”.

National and subnational frameworks  Much of the lit-
erature regarding REDD+ finance has used case studies 
of recipient countries and touched on the relationship 
between financial issues and national and/or subnational 
frameworks, including institutions related to REDD+ in 
recipient countries. These national and/or subnational 
frameworks in recipient developing countries include 
issues on NDCs, benefit-sharing (financial allocation), 
safeguards, and REDD+ costs.

The NDCs of many developing countries have recog-
nized the important role of forests, showing mitigation 
measures in the forest sector, including REDD+, and fur-
ther developing various green initiatives to achieve their 
mitigation goals [65, 66]. However, these measures do not 
directly aim to reduce emissions, and REDD+ and NDCs 
may be ineffective in achieving the planned outcomes if 
there is a lack of clear policies and measures to address 
the drivers of deforestation and forest degradation, as 
well as a transparent monitoring and evaluation frame-
work [65, 66]. National and subnational approaches (i.e., 
jurisdictional REDD+ approaches), which are based on 
the premise that results-based flows of finance can cause 
changes in complex land-use systems throughout nations 
or subnational jurisdictions to achieve large-scale reduc-
tions in carbon emissions from deforestation and forest 
degradation, are considered key elements in recipient 
countries to implement REDD+ on the basis of the UNF-
CCC [67]. However, the early jurisdictional approach 
experiments have shown that the promise of payments 
alone is insufficient to drive the transition of the juris-
dictional land-use system [67]. Kissinger et al. [29] indi-
cated that a lack of fiscal reform remains a key barrier to 
achieving transformative change in the land-use sector. 
Furthermore, the drivers of deforestation are rarely men-
tioned in NDCs [65].

Therefore, the development of national and subna-
tional frameworks in recipient countries is important for 
REDD+. Gallo and Albrecht [68] indicated that REDD+ 
needs to be effectively framed as a public policy that 
seeks to identify those who legitimately act for forest con-
servation, to understand the drivers of deforestation and 
forest degradation, and to address deforestation drivers 
within the logic of integrating existing policy initiatives. 

Hargita et  al. [69] suggested that REDD+ alone cannot 
foster the transformational change that is required across 
landscapes and sectors, and REDD+ needs to be included 
in other national programs that prepare the way for sus-
tainable development.

Furthermore, the existing literature has touched on the 
issues of benefit-sharing and safeguards in discussions of 
national and subnational frameworks for REDD+. One 
topic that is frequently discussed regarding national and 
subnational frameworks is the benefit-sharing mecha-
nism of REDD+. Discussions of benefit-sharing reflect 
increased concerns over how to access REDD+ finance, 
how to assess REDD+ policy performance and results, 
how to generate co-benefits, and how to resolve issues 
related to equity and safeguards [62]. Unclear benefit-
sharing mechanisms are perceived as one element that 
impedes REDD+ implementation and payment distribu-
tions [70].

In realizing REDD+, there is a common understanding 
regarding the need to protect the rights of local commu-
nities through safeguards, as well as the recognition that 
they are key actors in implementing REDD+ and receiv-
ing its benefits [71, 72]. There has been a concern that the 
benefits derived from REDD+ will not be equitably dis-
tributed to local communities [73, 74]. Much of the liter-
ature has discussed benefit-sharing for forest-dependent 
local communities and increasing the prosperity of these 
actors [41, 75]. Early debates on benefit-sharing focused 
on the local level and generally addressed why, on whom, 
what, and how REDD+ finance should be spent and dis-
tributed at the local level [62]. Currently, developing 
countries use different benefit-sharing mechanisms [76].

Awung and Marchant [77] suggested that the benefit-
sharing mechanism and safeguards need to be trans-
parent and clearly designed to achieve community 
expectations to enable sustainable development and 
prevent the early failure of REDD+ projects. However, 
focusing on local benefit-sharing and targeting poor 
smallholders and communities as REDD+ beneficiaries 
to address equity and legitimacy may result in overlook-
ing the larger-scale drivers that can reduce deforestation 
more effectively; thus, the transfer of burdens needs to 
be examined [62]. Several articles have shown that the 
current focus of REDD+ on local actors and their role in 
driving deforestation will act as a distraction from many 
other large international and national drivers of deforest-
ation, such as large-scale industrial agriculture [72, 78].

Another issue related to benefit-sharing and safeguard-
ing recipients is corruption [19]. Corruption is a major 
challenge in the effective implementation of REDD+ pro-
grams and thus needs to be addressed. Developing a fair 
and transparent benefit-sharing mechanism is one way 
to avoid corruption [19]. However, regarding REDD+ 
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safeguards, one study showed that, at best, they are likely 
to have only a partial effect on corruption, and at worst, 
not reduce corruption at all [79].

Furthermore, there are issues regarding costs. Con-
cerns have repeatedly been raised about whether actors 
in REDD+ host countries will end up bearing the costs 
of REDD+ [80]. Currently, many organizations involved 
in REDD+ implementation, especially at the subnational 
level and in the public sector, are bearing implementa-
tion costs that are not covered by the budgets of REDD+ 
initiatives [80]. Previous studies on REDD+ costs have 
focused on the opportunity costs of foregoing alternative 
uses of forest land, such as the conversion of forest into 
cropland, and it is important to consider ways to provide 
incentives for actors in recipient countries to implement 
REDD+ [81, 82]. While accounting for the fact that the 
forest reference emission levels/forest reference levels 
and MRV are the basis for financing these REDD+ activi-
ties [9, 83], considering sustainable cost-sharing of imple-
mentation costs is also an important element [80].

REDD+‑related finance outside the UNFCCC​
Incentives for private sector participation  As described 
in section “REDD+ finance aligned with the UNFCCC”, 
many developing countries have incorporated REDD+ 
into their NDCs as their contribution to climate change; 
however, this is not the case for most developed coun-
tries [65, 84]. This indicates that developed countries do 
not consider international support for REDD+ as part of 
domestic contribution, or they consider that REDD+ is 
a voluntary commitment outside the UNFCCC, rather 
than an attractive mechanism for private investors to 
reduce carbon emissions [65, 84]. Therefore, it is impor-
tant to examine the incentive design in REDD+ to raise 
more private finances and to encourage more countries 
to incorporate REDD+ into their NDCs [84]. Because of 
the current inadequate public finances, a wide range of 
actors, including the parties to the UNFCCC, are turning 
toward the private sector to scale up REDD+ finance [48]. 
As mentioned above, current private sector contributions 
to REDD+ mainly occur through voluntary carbon mar-
kets and the project-scale payments for carbon offsets/
units [27, 44].

Private sector engagement in REDD+ finance is lim-
ited for various reasons, which have been identified 
in the academic literature [4, 15, 41, 85–87]. The chal-
lenges include the need for more certainty in climate 
policy and markets and a clear regulatory framework 
[4, 85–87]; strong forest governance (e.g., land tenure 
reform, land-use planning, and the strengthening of law 
enforcement and forest institutions); clear understand-
ing of carbon rights (which are justified claims that there 
is a benefit from reduced GHG emissions and/or carbon 

sequestration, and these justifications can be based on an 
activity that leads to forest conservation or an asset) and 
transparent regulation on who can benefit from national 
REDD+ [41]; and the implementation of REDD+ activi-
ties at different national and subnational levels [15].

To increase private finance inputs into REDD+, the 
importance of understanding the rationale, strategies, 
and behavior of private sector actors has been recognized 
[85]. Although this remains an under-researched field, 
existing studies have focused on the short-term behav-
ior of actors in REDD+ [85, 88]. The benefit and oppor-
tunity costs associated with REDD+ implementation 
have also been an important research topic in REDD+ 
finance because they enable private investors to evaluate 
the returns (i.e., carbon offsets) from their investments 
(i.e., purchasing carbon credits) from a business aspect 
[89]. One issue related to the opportunity costs associ-
ated with REDD+ is the relatively modest profits gained 
from forest carbon financing compared to those gained 
from oil palm and timber plantations, meaning that 
REDD+ has difficulty slowing these lucrative industries 
[90]. In addition, there are challenges from the viewpoint 
of recipients who provide investment opportunities. For 
example, investment opportunities on the ground may 
be unable to meet the financial requirements of com-
mercial investors, especially when the costs of techni-
cal assistance, monitoring, and enforcing environmental 
standards increase [91]. Sheng [88] showed that incen-
tive–coordination contracts among actors in REDD+, 
whereby private investors and landholders cooperate to 
coordinate their benefits, can improve private investors’ 
understanding of the value and risks associated with 
REDD+ projects and can attract private sector participa-
tion in REDD+.

In addition to the characteristics of private sector 
actors and their incentives for participating in REDD+, 
there are challenges associated with the nature of 
REDD+ as a natural climate solution, including the costs 
and complexity of the MRV of REDD+ activities. These 
challenges are attributed to the need to consider the risks 
of permanence (whether sequestered carbon will remain 
in the forest) and carbon leakage (whether deforestation 
will occur elsewhere because of the projects), as well as to 
precisely determine and monitor forest carbon sinks [12, 
57]. These issues may affect the incentives for private sec-
tor participation.

Private carbon finance and  voluntary carbon mar‑
kets  The uncertainty of compliance carbon markets 
has also been a challenge for private-sector involvement 
in REDD+ finance. At the international level, integrating 
climate cooperation through carbon markets into Arti-
cle 6 of the Paris Agreement and including REDD+ may 
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enable more cost-effective emission reductions [26, 92]. 
At the national and subnational levels, compliance car-
bon markets, such as those in New Zealand, Australia, 
Colombia, and California, accept forest carbon units, but 
how the compliance carbon markets led by national and 
subnational governments will deal with REDD+ remains 
uncertain [15, 26, 41].

Voluntary carbon markets have also enhanced pri-
vate sector participation in REDD+ finance. The private 
sector’s enthusiasm for voluntary carbon markets and 
nature-based carbon credits could be targeted toward 
investments in REDD+ projects (to generate carbon 
credits because of their interests in offsets) and could be 
targeted toward corporate supply chain efforts designed 
to deliver deforestation-free commodities [93].

The number of voluntary projects marketing offsets to 
buyers motivated by corporate social responsibility or in 
expectation of future compliance obligations has con-
tinued to increase [94]. The total value of voluntary car-
bon markets in 2020 (USD 473 million) was the highest 
annual value observed since 2012, with market transac-
tions exceeding USD 748 million as of August 2021 [42]. 
Forestry and land use, a leading category in the volumes 
transacted, set a near record in 2020 at 47 MtCO2e with a 
peak price of $5.59/ton in 2020 [42]. REDD+-related vol-
umes of forestry and land-use project types from 2020 to 
2021 grew dramatically, including a 166% increase in the 
avoided unplanned deforestation project type and a 972% 
increase in avoided planned deforestation [42].

One challenge related to voluntary carbon markets is 
that their carbon price has been low [70], which could 
reduce the incentives for the private sector to imple-
ment REDD+. Although further analysis is required in 
this respect, REDD+-related volumes have substantially 
increased, as has voluntary carbon markets’ issuance of 
forestry and land use projects, which grew from approxi-
mately USD 57.2 million in 2020 to USD 107.5 million in 
2021 [42].

Another issue is the relationship between projects and 
national-level carbon accounting because gaps between 
them may affect the leakage problem described in sec-
tion “REDD+-related finance outside the UNFCCC” [93, 
95]. West et  al. [95] showed that, although there have 
been efforts to integrate the reduced carbon emissions 
from deforestation through voluntary REDD+ projects 
into national GHG emission inventories, credible evi-
dence on the effectiveness of these voluntary activities is 
limited. However, Streck [93] reported that nesting dif-
ferent activity levels (national, subnational, and project) 
and accounting would allow public and private sector 
interventions to become part of policy-integrated juris-
dictional programs.

Furthermore, there are concerns that voluntary car-
bon markets could lead to company greenwashing (when 
companies try to make it appear that they are contribut-
ing more to the environment than they actually are) and 
undermining the goals of the Paris Agreement [96, 97]. 
These greenwashing challenges can be mitigated by con-
sidering robust standards and rules, having increased 
transparency from both voluntary carbon market opera-
tors and credit buyers, and having public reporting of 
GHG accounting and receipts that correlate the source of 
the credits with mitigated emissions [96, 97].

New investment and  finance opportunities  Because 
of insufficient finance for REDD+, new investment and 
finance opportunities and models for REDD+ are being 
investigated [15]. The exploration of new finance oppor-
tunities for the forest sector, including REDD+, incorpo-
rates new blended finance models that combine different 
finance sources, such as public and private finance [22, 
91], as well as enhanced bonds for forest-based mitiga-
tion activities [98]. Rode et  al. [91] found that blended 
finance models that combine funding from commercial, 
public, and philanthropic sources could contribute to 
financing sustainable landscapes. They also showed that 
philanthropic sources would cover the costs of securing 
direct conservation benefits or monitoring environmental 
impacts, and non-governmental organizations or stake-
holders would provide technical assistance to help imple-
ment the transition at the farm level [91]. Furthermore, 
governments or international development banks would 
provide “de-risking” components, and private commercial 
impact investors would receive the same financial returns 
as traditional investments [91].

Golub et al. [99] discussed how bonds and put options 
can help bring upfront investment to stimulate REDD+ 
supply. They showed that bonds backed by public or 
private funding can provide upfront resources for juris-
dictions to develop and strengthen REDD+ programs, 
including forest conservation and agricultural intensi-
fication, and to gain commitments from investors [99]. 
Bracking et  al. [100] showed that, as for green bonds, 
“REDD+, the GCF, and green bonds are already corre-
lated” in the UNFCCC documents, particularly following 
the Warsaw Agreement in 2013 and the Paris Agreement 
in 2015. In addition, the search for product commensu-
rability has begun to create aggregated canopy products 
(which could contain various forms of climate finance 
components, such as green bonds, payments for ecosys-
tem services schemes, REDD+ projects, or groups of cer-
tified emissions reductions) [100].

Although the literature on new finance opportunities 
for REDD+ is limited, they have been discussed in the 
context of nature-based solutions (NbS), which comprise 
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a wide range of measures, including REDD+. NbS are 
“actions to protect, sustainably manage and restore 
natural or modified ecosystems that address societal 
challenges effectively and adaptively, simultaneously pro-
viding human well-being and biodiversity benefits” [101]. 
The academic literature sorted by the keyword “REDD+ 
financ*” contains limited discussion on NbS; however, 
some recent studies have considered NbS while incorpo-
rating REDD+ discussions [93, 102, 103]. Although the 
development of NbS faces barriers related to the value 
proposition, value delivery, and value capture of NbS 
business models and available sustainable public/private 
funding sources, there is an increasing need to establish 
new finance approaches and business models to attract 
both public and private finance to NbS [15, 104–107].

There is also growing recognition from financial insti-
tutions and companies regarding the need to address 
not only the risks associated with climate change but 
also those associated with declining biodiversity, which 
include physical, transition, and reputational risks [108–
110]. An increasing level of research that enables us to 
understand and identify nature-related financial risks 
[108, 111, 112] could contribute to promoting more 
investment and finance in NbS, including REDD+.

Utilizing challenges and lessons learned to improve 
REDD+ finance and broader environmental finance
On the basis of the challenges and lessons learned for 
REDD+ finance and its governance from the literature 
review, in this section, we discuss ways to overcome these 
challenges.

Findings from literature review
The key findings of this review are summarized as 
follows.

1.	 Coordination of multilateral and bilateral financing 
(section “REDD+ finance aligned with the UNF-
CCC”)

•	The fragmentation and complexity of REDD+ 
finance still occurs because it comprises different 
financing sources, mechanisms, and programs/
projects, as well as different relationships between 
funders and recipients and the consideration of 
recipient domestic situations.

•	The GCF and SCF can only partially address the 
fragmentation and complexity of REDD+ finance.

2.	 Results-based finance (section “REDD+ finance 
aligned with the UNFCCC”)

•	REDD+ results-based finance approaches vary 
with different financing sources (non-market-and 
market-based finance) and targets (national and/
or subnational programs aligned with the UNF-
CCC or projects that are mainly implemented out-
side the UNFCCC).

•	The challenges and lessons learned from REDD+ 
results-based finance, such as multilateral funds, 
the GCF, and the Amazon Fund, include the dif-
ficulty of the GCF in mobilizing additional finance 
for REDD+ due to its institutional constraints, the 
donors placing institutional burden on recipient 
countries’ ability to access finance, and a lack of 
targeted funding strategies to maximize the fund 
results.

•	Studies on REDD+ performance, where results-
based finance is the core of the discussion, have 
increased. The effectiveness of results-based 
finance schemes depends on the way results are 
defined and the conditions that enable social and 
political acceptance, including political–economic 
factors in recipient countries. In addition, it is 
important to have performance-based funding in 
combination with strong national ownership of 
the REDD+ process.

3.	 National and subnational frameworks (section 
“REDD+ finance aligned with the UNFCCC”)

•	The NDCs of many developing countries show 
mitigation measures in the forest sector. To tailor 
these measures to emissions reduction, clear poli-
cies and measures are required to address the driv-
ers of deforestation and forest degradation, as well 
as transparent monitoring and evaluation frame-
works. For this purpose, national and subnational 
approaches (jurisdictional approaches) could 
enhance changes to complex land-use systems so 
that they can achieve large-scale emissions reduc-
tion.

•	Other challenges that are being studied regard-
ing national and subnational frameworks include 
improving benefit-sharing mechanisms and safe-
guards, especially in terms of distribution to local 
communities. However, it is also important not to 
overlook the larger-scale drivers of deforestation. 
Furthermore, corruption among recipients and 
the sharing of REDD+ implementation costs also 
need to be addressed at the national and subna-
tional levels.

4.	 Incentives for private sector participation (section 
“REDD+-related finance outside the UNFCCC”)
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•	Although it is important to examine ways to 
incentivize the private sector, various factors 
limit private-sector engagement in REDD+ 
finance. These factors include uncertainty over 
climate policy and markets, weak forest govern-
ance, and a lack of clear understanding of car-
bon rights.

•	There is a growing need to understand the 
rationale, strategies, and behavior of private sec-
tor actors, which are linked to the opportunity 
costs associated with REDD+.

•	Other challenges are associated with the nature 
of REDD+ as a natural climate solution, the 
costs and complexity of MRV for REDD+ activi-
ties because of the need to address the risks of 
permanence and carbon leakage, and the moni-
toring of carbon sinks.

5.	 Private carbon finance and voluntary carbon markets 
(section “REDD+-related finance outside the UNF-
CCC”)

•	The uncertainty of compliance carbon markets 
has also been a challenge for the involvement of 
the private sector in REDD+ finance, although 
voluntary carbon markets have enhanced pri-
vate sector participation.

•	Forestry and land use is the leading category of 
volumes transacted in voluntary carbon mar-
kets, while the challenges of these markets 
include the low carbon price, the relationship 
between projects and national-level accounting 
(nesting activities and accounting at different 
levels can make the public and private inter-
ventions part of policy-integrated jurisdictional 
programs), and company greenwashing.

6.	 New investment and finance opportunities (section 
“REDD+-related finance outside the UNFCCC”)

•	Studies have explored new finance opportuni-
ties and models for REDD+, such as building 
new blended finance models (which combine 
public and private finance, including philan-
thropic sources, and different actors’ finance 
and actions can complement each other) and 
developing enhanced bonds for mitigation in 
the forest sector (e.g., REDD+, the GCF, and 
green bonds are interrelated).

•	There is growing discussion on establishing new 
finance opportunities and business models for 
NbS, including REDD+, and on the needs for 

financial institutions and companies to address 
climate change and nature-related risks.

Improving REDD+ finance and its governance
The literature review indicated that the two streams of 
discussion on REDD+ finance—those aligned with and 
those outside the UNFCCC—have developed differ-
ently and have different challenges. The discussion on 
REDD+ finance aligned with the UNFCCC has focused 
on enhancing the performance of REDD+ finance using 
mainly public finance, including results-based finance 
and the jurisdictional approach. In contrast, the discus-
sion of REDD+-related finance outside the UNFCCC 
has focused on ways to enhance the engagement of the 
private sector in REDD+ finance, mainly targeting the 
project level. The discussion includes the relationship 
between voluntary carbon markets and other investment 
and finance mechanisms.

Many existing studies have not comprehensively dis-
cussed the two streams of REDD+ finance and its gov-
ernance, and the term REDD+ has been used differently 
in the literature. However, through this literature review, 
we identified common governance challenges in the two 
streams. One challenge is the need to consider REDD+ 
finance in terms of linkages with other targets and poli-
cies, such as net-zero/carbon neutrality, deforestation-
free supply chains, and NbS [31, 93, 113–115]. Various 
objectives and policies can enhance the performance of 
REDD+, although coordination is required among rel-
evant institutions and actors (such as national and sub-
national governments in developing countries, donors, 
companies, financial institutions, and non-governmen-
tal organizations) at different levels, which are inter-
national, national, and local. With regard to net-zero/
carbon neutrality, many countries and regions, such as 
the European Union, China, Japan, South Korea, Canada 
and the United States pledged net-zero commitments. 
Such pledges were also made by many non-state actors, 
including the private sector and local governments. Fur-
thermore, the potential use of forests as carbon sinks 
has received increasing attention. Regarding deforesta-
tion-free supply chain initiatives, an increasing number 
of companies have announced zero-deforestation com-
mitments to eliminate commodities produced at the 
expense of forests from their supply chains [116]. Hargita 
et al. [69] showed that the linkage between REDD+ and 
deforestation-free supply chain initiatives provides many 
complementarities that could foster the goal of halt-
ing deforestation. Linking the initiatives could address 
the criticism that REDD+ overlooks the large drivers of 
deforestation, as discussed in section “REDD+ finance 
aligned with the UNFCCC”.
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As described in section “REDD+-related finance out-
side the UNFCCC”, investment and finance have been 
explored in the context of NbS, including REDD+. 
Although the concept of NbS was not developed within 
the UNFCCC [5], the UNFCCC SCF organized the SCF 
Forum on Finance for Nature-based Solutions. Part I 
of the forum took place in 2021 and Part II took place 
in 2022. In this forum, the ways to mobilize and deliver 
public and private finance for NbS—as well as the chal-
lenges of existing financial instruments (e.g., blended 
finance, insurance, microfinancing, and nature bonds), 
multilateral and bilateral support, and other international 
institutions—were discussed [51, 117]. These discussions 
indicated that NbS are already well recognized within the 
UNFCCC, and more interaction between the two dis-
courses of investment and finance for REDD+ and NbS 
is necessary.

Another issue is the need to develop learning systems 
and techniques for REDD+ finance [18, 54, 75, 76, 118]. 
The pressure to learn from efforts, including REDD+, 
continues to grow because of the global urgency to 
reduce GHG emissions [64]. Pinsky et  al. [118] high-
lighted the importance of determining whether REDD+-
related funds actually generate experimental learning 
and policy improvement for reforming REDD+ incentive 
schemes. Schroeder et al. [18] were one of the research-
ers who examined learning in REDD+ finance. They 
explored learning for REDD+ and the REDD+ fund-
ing landscapes in Norway, Germany, and the United 
Kingdom and showed that the historical, institutional, 
organizational, operational, and political approaches of 
the three countries vary and have generated different les-
sons. Such discussions and studies conducted to develop 
learning systems and techniques for REDD+ finance 
are essential to develop REDD+ finance as well as the 
broader environmental finance.

Conclusions
We reviewed the literature on the challenges and les-
sons learned for REDD+ finance and its governance in 
two areas: (1) REDD+ finance aligned with the UNF-
CCC and (2) REDD+-related finance outside the UNF-
CCC. We identified six key elements for REDD+ finance 
and its governance: (1) coordination of multilateral and 
bilateral financing, (2) results-based finance, (3) national 
and subnational frameworks, (4) incentives for private 
sector participation, (5) private carbon finance and vol-
untary carbon markets, and (6) new investment and 
finance opportunities. Based on these key elements, we 
reviewed the challenges and lessons learned for REDD+ 
finance and its governance aligned with and outside the 
UNFCCC.

The discussion on REDD+ finance aligned with the 
UNFCCC has focused on enhancing the performance of 
REDD+ finance using mainly public finance and includes 
results-based finance and the jurisdictional approach. In 
contrast, the discussion of REDD+-related finance out-
side the UNFCCC has focused on ways to enhance the 
engagement of the private sector, mainly targeting the 
project level, and includes the relationship between vol-
untary carbon markets and other investment and finance 
mechanisms.

Although there is a lack of comprehensive discussion 
of the above two streams, there are common governance 
challenges. One is the need to consider REDD+ finance 
in terms of linkages with other objectives and policies, 
such as net-zero/carbon neutrality, deforestation-free 
supply chains, and NbS. Another is the need to develop 
learning systems and techniques for REDD+ finance. 
These areas need to be explored to improve REDD+ 
finance as well as the broader environmental finance.

Abbreviations
CAFI	� Central African Forest Initiative
CBFF	� Congo Basin Forest Fund
CF	� Carbon Fund
COP	� Conference of the Parties
CO2	� Carbon dioxide
FCPF	� Forest Carbon Partnership Facility
FIP	� Forest Investment Program
GCF	� Green Climate Fund
GEF SFM	� Global Environment Facility Sustainable Forest Management 

Programme
GHG	� Greenhouse gas
ISFL	� Initiative for Sustainable Forest Landscapes
MRV	� Measurement, reporting, and verification
NbS	� Nature-based solutions
NDCs	� Nationally determined contributions
RF	� Readiness Fund
REDD+	� Reducing emissions from deforestation and forest degradation, 

and the role of conservation, sustainable management of forests 
and enhancement of forest carbon stocks in developing countries

SCF	� Standing Committee on Finance
UNFCCC​	� United Nations Framework Convention on Climate Change

Acknowledgements
We acknowledge the REDD Research and Development Center at the Forestry 
and Forest Products Research Institute for providing various opportunities to 
discuss REDD+ with experts.

Author contributions
Kanako Morita designed and conducted the review and wrote the manu-
script. Ken’ichi Matsumoto helped with the design and analysis of the results, 
and reviewed the manuscript. Both authors read and approved the final 
manuscript.

Author information
Kanako Morita is a senior researcher at the Forestry and Forest Products 
Research Institute and an adjunct research fellow at the United Nations 
University Institute for the Advanced Study of Sustainability (UNU-IAS). She 
received her PhD and MA from the Tokyo Institute of Technology.
Ken’ichi Matsumoto is a professor of economics at the Faculty of Economics, 
Toyo University. He received his PhD (Policy Studies) from Kwansei Gakuin 
University and his MSc from Waseda University.



Page 15 of 18Morita and Matsumoto ﻿Carbon Balance and Management            (2023) 18:8 	

Funding
This research is supported by JSPS KAKENHI Grant Nos. JP19K12467, 
JP18H03428, JP22K12511, JP22H03817, the Diversity Promotion Office Fund 
and research grant (Grant Number 202101) of the Forestry and Forest Products 
Research Institute, and the MEXT-Program for the Advanced Studies of Climate 
Change Projection (SENTAN) Grant Number JPMXD0722681344.

Availability of data and materials
Not applicable. This paper reviewed literature, mainly academic literature.

Declarations

Competing interests
The authors declare that they have no competing interests.

Received: 18 June 2022   Accepted: 26 April 2023

References
	 1.	 IPCC. IPCC special report on climate change, desertification, land deg-

radation, sustainable land management, food security, and greenhouse 
gas fluxes in terrestrial ecosystems [Internet]. 2019 [cited 2022 Jan 1]. 
Available from: https://​www.​ipcc.​ch/​srccl/.

	 2.	 Guarnaschelli S, Limketkai B, Vandeputte P. Financing sustainable land 
use: unlocking business opportunities in sustainable land use with 
blended finance [Internet]. 2018. Available from: https://​koisi​nvest.​com/​
proje​ct/​finan​cing-​susta​inable-​land-​use-​unloc​king-​busin​ess-​oppor​tunit​
ies-​in-​susta​inable-​land-​use-​with-​blend​ed-​finan​ce/.

	 3.	 UNFCCC. Fact sheet: reducing emissions from deforestation in develop-
ing countries: approaches to stimulate action [Internet]. 2011. Available 
from: https://​unfccc.​int/​files/​press/​backg​round​ers/​appli​cation/​pdf/​
fact_​sheet_​reduc​ing_​emiss​ions_​from_​defor​estat​ion.​pdf.

	 4.	 Golub AA, Fuss S, Lubowski R, Hiller J, Khabarov N, Koch N, et al. Escap-
ing the climate policy uncertainty trap: options contracts for REDD+. 
Clim Policy [Internet]. 2018;18(10):1227–34. Available from: https://​doi.​
org/​10.​1080/​14693​062.​2017.​14224​78.

	 5.	 Morita K, Matsumoto K. Governance challenges for Implement-
ing nature-based solutions in the Asian Region. Polit Gov [Internet]. 
2021;9(4):102–13. Available from: https://​doi.​org/​10.​17645/​pag.​v9i4.​
4420.

	 6.	 Stern N. The economics of climate change: the stern review [Internet]. 
Cambridge: Cambridge University Press; 2007. Available from: https://​
doi.​org/​10.​1017/​CBO97​80511​817434.

	 7.	 RECOFTC and FAO. Forests and climate change after Cancun: an 
Asia-Pacific perspective [Internet]. RECOFTC and FAO; 2011. 1–19. p. 
Available from: https://​www.​recof​tc.​org/​publi​catio​ns/​00001​06.

	 8.	 Duchelle AE, Jagger P. Operationalizing REDD+ safeguards: challenges 
and opportunities [Internet]. 2014. Available from: https://​www.​cifor.​
org/​knowl​edge/​publi​cation/​5183/.

	 9.	 UNFCCC. Forest reference emission levels [Internet]. 2023 [cited 2023 
Mar 25]. Available from: https://​redd.​unfccc.​int/​fact-​sheets/​forest-​refer​
ence-​emiss​ion-​levels.​html.

	 10.	 UNFCCC. REDD+ [Internet]. 2023 [cited 2023 Mar 31]. Available from: 
https://​unfccc.​int/​topics/​land-​use/​works​treams/​reddp​lus.

	 11.	 UNFCCC. Nationally Determined Contributions (NDCs) [Internet]. 2022 
[cited 2022 Jun 1]. Available from: https://​unfccc.​int/​proce​ss-​and-​meeti​
ngs/​the-​paris-​agree​ment/​natio​nally-​deter​mined-​contr​ibuti​ons-​ndcs/​
natio​nally-​deter​mined-​contr​ibuti​ons-​ndcs.

	 12.	 van der Gaast W, Sikkema R, Vohrer M. The contribution of forest carbon 
credit projects to addressing the climate change challenge. Clim Policy 
[Internet]. 2018;18(1):42–8. Available from: https://​doi.​org/​10.​1080/​
14693​062.​2016.​12420​56.

	 13.	 Milbank C, Coomes D, Vira B. Assessing the progress of REDD+ pro-
jects towards the sustainable development goals. Forests [Internet]. 
2018;9(10):589. Available from: https://​doi.​org/​10.​3390/​f9100​589.

	 14.	 Morita K, Matsumoto K. Synergies among climate change and biodi-
versity conservation measures and policies in the forest sector: a case 

study of Southeast Asian countries. For Policy Econ [Internet]. 2018 
Feb;87:59–69. Available from: https://​doi.​org/​10.​1016/j.​forpol.​2017.​10.​
013.

	 15.	 Kreibiehl S, Yong Jung T, Battiston S, Carvajal PE, Clapp C, Dasgupta D, 
Dube N, Jachnik R, Morita K, Samargandi N, Williams M. 2022: Invest-
ment and finance. In IPCC, 2022: Climate Change 2022: Mitigation 
of Climate Change. Contribution of Working Group III to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change 
[Shukla PR, Skea J, Slade R, Al Khourdajie A, van Diemen R, McCollum D, 
Pathak M, Some S, Vyas P, Fradera R, Belkacemi M, Hasija A, Lisboa G, Luz 
S, Malley J (eds.)]. Cambridge University Press, Cambridge, UK and New 
York, NY, USA. Available from: https://​www.​ipcc.​ch/​report/​ar6/​wg3/.

	 16.	 Recio ME. Dancing like a toddler? The Green Climate Fund and REDD+ 
international rule-making. Rev Eur Comp Int Environ Law [Internet]. 
2019 Jul;28(2):122–35. Available from: https://​doi.​org/​10.​1111/​reel.​
12286.

	 17.	 Correa J, van der Hoff R, Rajão R. Amazon Fund 10 years later: les-
sons from the world’s largest REDD+ program. Forests [Internet]. 
2019;10(3):272. Available from: https://​doi.​org/​10.​3390/​f1003​0272.

	 18.	 Schroeder H, Di Gregorio M, Brockhaus M, Pham TT. Policy learning in 
REDD+ donor countries: Norway, Germany and the UK. Glob Environ 
Chang [Internet]. 2020;63:102106. Available from: https://​doi.​org/​10.​
1016/j.​gloen​vcha.​2020.​102106.

	 19.	 Sheng J, Han X, Zhou H, Miao Z. Effects of corruption on performance: 
evidence from the UN-REDD Programme. Land use policy [Internet]. 
2016;59:344–50. Available from: https://​doi.​org/​10.​1016/j.​landu​sepol.​
2016.​09.​014.

	 20.	 Ken S, Entani T, Tsusaka TW, Sasaki N. Effect of REDD+ projects on 
local livelihood assets in Keo Seima and Oddar Meanchey, Cambodia. 
Heliyon [Internet]. 2020;6(4):e03802. Available from: https://​doi.​org/​10.​
1016/j.​heliy​on.​2020.​e03802.

	 21.	 Brown D, Maclellan M. A multiscalar and justice-led analysis of REDD+: 
a case study of the Norwegian–Ethiopian partnership. Glob Environ 
Polit [Internet]. 2020;20(1):11–37. Available from: https://​doi.​org/​10.​
1162/​glep_a_​00536.

	 22.	 Streck C. Mobilizing finance for REDD+ after Paris. J Eur Environ Plan 
Law [Internet]. 2016 Jun 23;13(2):146–66. Available from: https://​doi.​
org/​10.​1163/​18760​104-​01302​003.

	 23.	 UNFCCC. REDD+ finance COP Work Programme [Internet]. 2023 [cited 
2023 Mar 19]. Available from: https://​unfccc.​int/​topics/​land-​use/​works​
treams/​redd/​redd-​finan​ce-​cop-​work-​progr​amme.

	 24.	 FAO. REDD + finance and investments [Internet]. 2018. Available from: 
http://​www.​fao.​org/​docum​ents/​card/​en/c/​CA090​7EN/.

	 25.	 Arts B, Ingram V, Brockhaus M. The performance of REDD+: from global 
governance to local practices. forests [Internet]. 2019;10(10):837. Avail-
able from: https://​doi.​org/​10.​3390/​f1010​0837.

	 26.	 Maguire P, Donofrio S, Merry W, Myers K, Weatherer L, Wildish J, et al. 
A green growth spurt: state of forest carbon finance 2021 [Internet]. 
Washington, DC; 2021. (Ecosystem Marketplace Insights Report). 
Available from: https://​www.​ecosy​stemm​arket​place.​com/​publi​catio​ns/​
state-​of-​forest-​carbon-​finan​ce-​2021/.

	 27.	 Lujan B, Silva-Chávez G. Mapping forest finance: a landscape of avail-
able sources of finance for REDD+ and climate action in forests [Inter-
net]. 2018. Available from: https://​www.​forest-​trends.​org/​publi​catio​ns/​
mappi​ng-​forest-​finan​ce/.

	 28.	 Watson C, Schalatek L. Climate finance thematic briefing: REDD+ 
finance [Internet]. 2019. Available from: https://​clima​tefun​dsupd​
ate.​org/​publi​catio​ns/​clima​te-​finan​ce-​thema​tic-​brief​ing-​redd-​finan​
ce-​2018/.

	 29.	 Kissinger G, Gupta A, Mulder I, Unterstell N. Climate financing needs in 
the land sector under the Paris agreement: an assessment of develop-
ing country perspectives. Land use policy [Internet]. 2019;83:256–69. 
Available from: https://​doi.​org/​10.​1016/j.​landu​sepol.​2019.​02.​007.

	 30.	 Well M, Carrapatoso A. REDD+ finance: policy making in the context 
of fragmented institutions. Clim Policy [Internet]. 2017;17(6):687–707. 
Available from: https://​doi.​org/​10.​1080/​14693​062.​2016.​12020​96.

	 31.	 Turnhout E, Gupta A, Weatherley-Singh J, Vijge MJ, de Koning J, 
Visseren-hamakers IJ, et al. Envisioning REDD+ in a post-Paris era: 
between evolving expectations and current practice. WIREs Clim Chang 
[Internet]. 2017;8(e425):1–13. Available from: https://​doi.​org/​10.​1002/​
wcc.​425.

https://www.ipcc.ch/srccl/
https://koisinvest.com/project/financing-sustainable-land-use-unlocking-business-opportunities-in-sustainable-land-use-with-blended-finance/
https://koisinvest.com/project/financing-sustainable-land-use-unlocking-business-opportunities-in-sustainable-land-use-with-blended-finance/
https://koisinvest.com/project/financing-sustainable-land-use-unlocking-business-opportunities-in-sustainable-land-use-with-blended-finance/
https://unfccc.int/files/press/backgrounders/application/pdf/fact_sheet_reducing_emissions_from_deforestation.pdf
https://unfccc.int/files/press/backgrounders/application/pdf/fact_sheet_reducing_emissions_from_deforestation.pdf
https://doi.org/10.1080/14693062.2017.1422478
https://doi.org/10.1080/14693062.2017.1422478
https://doi.org/10.17645/pag.v9i4.4420
https://doi.org/10.17645/pag.v9i4.4420
https://doi.org/10.1017/CBO9780511817434
https://doi.org/10.1017/CBO9780511817434
https://www.recoftc.org/publications/0000106
https://www.cifor.org/knowledge/publication/5183/
https://www.cifor.org/knowledge/publication/5183/
https://redd.unfccc.int/fact-sheets/forest-reference-emission-levels.html
https://redd.unfccc.int/fact-sheets/forest-reference-emission-levels.html
https://unfccc.int/topics/land-use/workstreams/reddplus
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
https://doi.org/10.1080/14693062.2016.1242056
https://doi.org/10.1080/14693062.2016.1242056
https://doi.org/10.3390/f9100589
https://doi.org/10.1016/j.forpol.2017.10.013
https://doi.org/10.1016/j.forpol.2017.10.013
https://www.ipcc.ch/report/ar6/wg3/
https://doi.org/10.1111/reel.12286
https://doi.org/10.1111/reel.12286
https://doi.org/10.3390/f10030272
https://doi.org/10.1016/j.gloenvcha.2020.102106
https://doi.org/10.1016/j.gloenvcha.2020.102106
https://doi.org/10.1016/j.landusepol.2016.09.014
https://doi.org/10.1016/j.landusepol.2016.09.014
https://doi.org/10.1016/j.heliyon.2020.e03802
https://doi.org/10.1016/j.heliyon.2020.e03802
https://doi.org/10.1162/glep_a_00536
https://doi.org/10.1162/glep_a_00536
https://doi.org/10.1163/18760104-01302003
https://doi.org/10.1163/18760104-01302003
https://unfccc.int/topics/land-use/workstreams/redd/redd-finance-cop-work-programme
https://unfccc.int/topics/land-use/workstreams/redd/redd-finance-cop-work-programme
http://www.fao.org/documents/card/en/c/CA0907EN/
https://doi.org/10.3390/f10100837
https://www.ecosystemmarketplace.com/publications/state-of-forest-carbon-finance-2021/
https://www.ecosystemmarketplace.com/publications/state-of-forest-carbon-finance-2021/
https://www.forest-trends.org/publications/mapping-forest-finance/
https://www.forest-trends.org/publications/mapping-forest-finance/
https://climatefundsupdate.org/publications/climate-finance-thematic-briefing-redd-finance-2018/
https://climatefundsupdate.org/publications/climate-finance-thematic-briefing-redd-finance-2018/
https://climatefundsupdate.org/publications/climate-finance-thematic-briefing-redd-finance-2018/
https://doi.org/10.1016/j.landusepol.2019.02.007
https://doi.org/10.1080/14693062.2016.1202096
https://doi.org/10.1002/wcc.425
https://doi.org/10.1002/wcc.425


Page 16 of 18Morita and Matsumoto ﻿Carbon Balance and Management            (2023) 18:8 

	 32.	 GCF. Accelerating REDD+ implementation [Internet]. 2019. (Green 
Climate Fund working paper No. 2). Available from: https://​www.​green​
clima​te.​fund/​sites/​defau​lt/​files/​docum​ent/​accel​erati​ng-​redd-​imple​
menta​tion.​pdf.

	 33.	 GCF. Governance [Internet]. 2021 [cited 2021 Dec 27]. Available from: 
https://​www.​green​clima​te.​fund/​about/​gover​nance.

	 34.	 GCF. Resource Mobilisation [Internet]. 2021 [cited 2021 Dec 27]. Avail-
able from: https://​www.​green​clima​te.​fund/​about/​resou​rce-​mobil​isati​
on.

	 35.	 GCF. REDD+ [Internet]. 2021 [cited 2021 Dec 27]. Available from: 
https://​www.​green​clima​te.​fund/​redd.

	 36.	 GEF. The GEF incentive mechanism for forests: a new REDD+ multi-
lateral finance program [Internet]. 2010. Available from: https://​www.​
thegef.​org/​publi​catio​ns/​gef-​incen​tive-​mecha​nism-​fores​ts-​new-​redd-​
multi​later​al-​finan​ce-​progr​am.

	 37.	 GEF. GEF-7 Replenshment programming directions (prepared by the 
secretariat) [Internet]. 2021. Available from: https://​www.​thegef.​org/​
sites/​defau​lt/​files/​counc​il-​meeti​ng-​docum​ents/​GEF-7%​20Pro​gramm​
ing%​20Dir​ectio​ns%​20-%​20GEF_R.​7_​19.​pdf.

	 38.	 Climate Funds Update. Climate Funds Update [Internet]. 2021 [cited 
2021 Jan 29]. Available from: https://​clima​tefun​dsupd​ate.​org/.

	 39.	 Watson C, Schalatek L. Climate finance thematic briefing: REDD+ 
finance [Internet]. London, Washington D.C.; 2021. (Climate Finance 
Fundamentals 5). Available from: https://​clima​tefun​dsupd​ate.​org/​publi​
catio​ns/​clima​te-​finan​ce-​thema​tic-​brief​ing-​redd-​finan​ce-2/.

	 40.	 EU REDD Facility. Major bilateral and multilateral initiatives [Internet]. 
2021 [cited 2022 Jan 1]. Available from: https://​www.​euredd.​efi.​int/​initi​
atives.

	 41.	 Streck C. Who owns REDD+? Carbon markets, carbon rights and entitle-
ments to REDD+ finance. Forests [Internet]. 2020;11(9):959. Available 
from: https://​doi.​org/​10.​3390/​f1109​0959.

	 42.	 Donofrio S, Maguire P, Myers K, Daley C, Lin K. Markets in motion: State 
of the Voluntary Carbon Markets 2021: Installment 1 [Internet]. 2021. 
Available from: https://​www.​ecosy​stemm​arket​place.​com/​publi​catio​ns/​
state-​of-​the-​volun​tary-​carbon-​marke​ts-​2021/.

	 43.	 NYDF Assessment Partners. Balancing forests and development: 
addressing infrastructure and extractive industries, promoting sustain-
able livelihoods [Internet]. 2020. Available from: https://​fores​tdecl​arati​
on.​org/​home/​balan​cing-​fores​ts-​and-​devel​opment.

	 44.	 Mcfarland BJ. International finance for REDD+ within the context of 
conservation financing instruments. J Sustain For [Internet]. 2015;34(6–
7):534–46. Available from: https://​doi.​org/​10.​1080/​10549​811.​2015.​
10171​09.

	 45.	 Kim D, Kim D, Lee D, Park S, Kim S. Centralization of the global REDD+ 
financial network and implications under the new climate regime. 
Forests [Internet]. 2019 Sep 2;10(9):753. Available from: https://​doi.​org/​
10.​3390/​f1009​0753.

	 46.	 Kim D, Kim D, Kim HS, Kim S, Lee D-H. Determinants of bilateral REDD+ 
cooperation recipients in Kyoto Protocol regime and their implications 
in Paris Agreement regime. Forests [Internet]. 2020;11(7):751. Available 
from: https://​doi.​org/​10.​3390/​f1107​0751.

	 47.	 Kim D, Kim D, Kim HS, Kim R. Fragmentation and coordination 
of REDD+ finance under the Paris Agreement Regime. Forests. 
2021;12(1452):1. Available from: https://​doi.​org/​10.​3390/​f1211​1452

	 48.	 Jodoin S, Mason-case S. What difference does CBDR make? A socio-
legal analysis of the role of differentiation in the transnational legal 
process for REDD+. Transnatl Environ Law [Internet]. 2021;5(2):255–84. 
Available from: https://​doi.​org/​10.​1017/​S2047​10251​60001​82.

	 49.	 UNFCCC. Funds and financial entities [Internet]. 2023 [cited 2023 Mar 
25]. Available from: https://​unfccc.​int/​funds-​and-​finan​cial-​entit​ies.

	 50.	 UNFCCC. Report of the Standing Committee on Finance to the Confer-
ence of the Parties [Internet]. Vol. FCCC/CP/20. 2015. Available from: 
https://​unfccc.​int/​docum​ents/​9002.

	 51.	 UNFCCC. The SCF forum on finance for nature-based solutions (Part I) 
[Internet]. 2023 [cited 2023 Apr 4]. Available from: https://​unfccc.​int/​
topics/​clima​te-​finan​ce/​events-​meeti​ngs/​scf-​forum/​the-​scf-​forum-​on-​
finan​ce-​for-​nature-​based-​solut​ions-​part-i.

	 52.	 Hanna RL. Accelerating sustainability: the variations of state, mar-
ket and society dynamics in diverse contexts. IDS Bull [Internet]. 
2016;47(2A):117–24. Available from: https://​doi.​org/​10.​19088/​1968-​
2016.​186.

	 53.	 TNC and CI. Eligibility requirements for REDD+ standards and financing 
[Internet]. 2021. Available from: https://​www.​conse​rvati​on.​org/​docs/​
defau​lt-​source/​s3-​libra​ry/​publi​cation-​pdfs/​eligi​bility-​requi​remen​ts-​for-​
redd-​stand​ards-​and-​finan​cing-​may-​2021-​final.​pdf?​sfvrsn=​d26c1​ac3_2.

	 54.	 Blum M, Reinecke S. Towards a role-oriented governance approach: 
insights from eight forest climate initiatives. Forests [Internet]. 
2017;8(65). Available from: https://​doi.​org/​10.​3390/​f8030​065.

	 55.	 Gupta A, Pistorius T, Vijge MJ. Managing fragmentation in global envi-
ronmental governance: the REDD+ Partnership as bridge organization. 
Int Environ Agreements Polit Law Econ [Internet]. 2016;16:355–74. 
Available from: https://​doi.​org/​10.​1007/​s10784-​015-​9274-9.

	 56.	 Climate Focus. Results-based finance for REDD+: emerging approaches 
[Internet]. 2015. Report No.: REDD+ Expert Dialogue 7. Available from: 
https://​www.​clima​tefoc​us.​com/​publi​catio​ns/​resul​ts-​based-​finan​ce-​
redd-​emerg​ing-​appro​aches.

	 57.	 Yanai RD, Wayson C, Lee D, Espejo AB, Campbell JL, Green MB, et al. 
Improving uncertainty in forest carbon accounting for REDD+ mitiga-
tion efforts. Environ Res Lett [Internet]. 2020;15:124002. Available from: 
https://​doi.​org/​10.​1088/​1748-​9326/​abb96f.

	 58.	 van der Hoff R, Rajão R, Leroy P. Clashing interpretations of REDD+ 
“results” in the Amazon Fund. Clim Change [Internet]. 2018;150:433–45. 
Available from: https://​doi.​org/​10.​1007/​s10584-​018-​2288-x.

	 59.	 Christen DR, Espinosa MG, Reumann A, Puri J. Results based pay-
ments for REDD+ under the Green Climate Fund: lessons learned on 
social, environmental and governance safeguards. Forests [Internet]. 
2020;11(12):1350. Available from: https://​doi.​org/​10.​3390/​f1112​1350.

	 60.	 Brockhaus M, Korhonen-kurki K, Sehring J, Di Gregorio M, Assembe-
mvondo S, Babon A, et al. REDD+, transformational change and the 
promise of performance-based payments: a qualitative comparative 
analysis. Clim Policy [Internet]. 2017;17(6):708–30. Available from: 
https://​doi.​org/​10.​1080/​14693​062.​2016.​11693​92.

	 61.	 Duchelle AE, Simonet G, Sunderlin WD, Wunder S. What is REDD+ 
achieving on the ground? Curr Opin Environ Sustain [Internet]. 
2018;32:134–40. Available from: https://​doi.​org/​10.​1016/j.​cosust.​2018.​
07.​001.

	 62.	 Wong GY, Luttrell C, Loft L, Yang A, Pham TT, Naito D, et al. Narratives in 
REDD+ benefit sharing: examining evidence within and beyond the 
forest sector. Clim Policy [Internet]. 2019 Sep 14;19(8):1038–51. Avail-
able from: https://​doi.​org/​10.​1080/​14693​062.​2019.​16187​86.

	 63.	 Hook A. Following REDD+: elite agendas, political temporalities, and 
the politics of environmental policy failure in Guyana. Environ Plan E 
Nat Sp [Internet]. 2019;3(4):1–31. Available from: https://​doi.​org/​10.​
1177/​25148​48619​875665.

	 64.	 Korhonen-Kurki K, Brockhaus M, Sehring J, Di Gregorio M, Assembe-
Mvondo S, Babon A, et al. What drives policy change for REDD+? A 
qualitative comparative analysis of the interplay between institutional 
and policy arena factors. Clim Policy [Internet]. 2019;19(3):315–28. Avail-
able from: https://​doi.​org/​10.​1080/​14693​062.​2018.​15078​97.

	 65.	 Hein J, Guarin A, Frommé E, Pauw P. Deforestation and the Paris climate 
agreement: an assessment of REDD+ in the national climate action 
plans. For Policy Econ [Internet]. 2018;90:7–11. Available from: https://​
doi.​org/​10.​1016/j.​forpol.​2018.​01.​005.

	 66.	 Pham TT, Moeliono M, Angelsen A, Brockhaus M, Gallo P, Hoang TL, 
et al. Strategic alignment: integrating REDD+ in NDCs and national 
climate policies. In: Angelsen A, Martius C, De Sy V, Duchelle AE, Larson 
AM, Pham TT, editors. Transforming REDD+: lessons and new directions 
[Internet]. Center for International Forestry Research (CIFOR); 2018. p. 
69–80. Available from: https://​www.​cifor.​org/​libra​ry/​7045.

	 67.	 Nepstad D, Ardila JP, Stickler C, de los Angeles Barrionuevo M, Bezerra 
T, Vargas R, et al. Adaptive management of jurisdictional REDD+ pro-
grams: a methodology illustrated for Ecuador. Carbon Manag [Internet]. 
2021;12(3):323–33. Available from: https://​doi.​org/​10.​1080/​17583​004.​
2021.​19263​31.

	 68.	 Gallo P, Albrecht E. Brazil and the Paris Agreement: REDD+ as an instru-
ment of Brazil’s Nationally Determined Contribution compliance. Int 
Environ Agreements Polit Law Econ [Internet]. 2019;19:123–44. Avail-
able from: https://​doi.​org/​10.​1007/​s10784-​018-​9426-9.

	 69.	 Hargita Y, Giessen L, Günter S. Similarities and differences between 
international REDD+ and transnational deforestation-free supply chain 
initiatives—a review. Sustainability [Internet]. 2020;12(3):896. Available 
from: https://​doi.​org/​10.​3390/​su120​30896.

https://www.greenclimate.fund/sites/default/files/document/accelerating-redd-implementation.pdf
https://www.greenclimate.fund/sites/default/files/document/accelerating-redd-implementation.pdf
https://www.greenclimate.fund/sites/default/files/document/accelerating-redd-implementation.pdf
https://www.greenclimate.fund/about/governance
https://www.greenclimate.fund/about/resource-mobilisation
https://www.greenclimate.fund/about/resource-mobilisation
https://www.greenclimate.fund/redd
https://www.thegef.org/publications/gef-incentive-mechanism-forests-new-redd-multilateral-finance-program
https://www.thegef.org/publications/gef-incentive-mechanism-forests-new-redd-multilateral-finance-program
https://www.thegef.org/publications/gef-incentive-mechanism-forests-new-redd-multilateral-finance-program
https://www.thegef.org/sites/default/files/council-meeting-documents/GEF-7%20Programming%20Directions%20-%20GEF_R.7_19.pdf
https://www.thegef.org/sites/default/files/council-meeting-documents/GEF-7%20Programming%20Directions%20-%20GEF_R.7_19.pdf
https://www.thegef.org/sites/default/files/council-meeting-documents/GEF-7%20Programming%20Directions%20-%20GEF_R.7_19.pdf
https://climatefundsupdate.org/
https://climatefundsupdate.org/publications/climate-finance-thematic-briefing-redd-finance-2/
https://climatefundsupdate.org/publications/climate-finance-thematic-briefing-redd-finance-2/
https://www.euredd.efi.int/initiatives
https://www.euredd.efi.int/initiatives
https://doi.org/10.3390/f11090959
https://www.ecosystemmarketplace.com/publications/state-of-the-voluntary-carbon-markets-2021/
https://www.ecosystemmarketplace.com/publications/state-of-the-voluntary-carbon-markets-2021/
https://forestdeclaration.org/home/balancing-forests-and-development
https://forestdeclaration.org/home/balancing-forests-and-development
https://doi.org/10.1080/10549811.2015.1017109
https://doi.org/10.1080/10549811.2015.1017109
https://doi.org/10.3390/f10090753
https://doi.org/10.3390/f10090753
https://doi.org/10.3390/f11070751
https://doi.org/10.3390/f12111452
https://doi.org/10.1017/S2047102516000182
https://unfccc.int/funds-and-financial-entities
https://unfccc.int/documents/9002
https://unfccc.int/topics/climate-finance/events-meetings/scf-forum/the-scf-forum-on-finance-for-nature-based-solutions-part-i
https://unfccc.int/topics/climate-finance/events-meetings/scf-forum/the-scf-forum-on-finance-for-nature-based-solutions-part-i
https://unfccc.int/topics/climate-finance/events-meetings/scf-forum/the-scf-forum-on-finance-for-nature-based-solutions-part-i
https://doi.org/10.19088/1968-2016.186
https://doi.org/10.19088/1968-2016.186
https://www.conservation.org/docs/default-source/s3-library/publication-pdfs/eligibility-requirements-for-redd-standards-and-financing-may-2021-final.pdf?sfvrsn=d26c1ac3_2
https://www.conservation.org/docs/default-source/s3-library/publication-pdfs/eligibility-requirements-for-redd-standards-and-financing-may-2021-final.pdf?sfvrsn=d26c1ac3_2
https://www.conservation.org/docs/default-source/s3-library/publication-pdfs/eligibility-requirements-for-redd-standards-and-financing-may-2021-final.pdf?sfvrsn=d26c1ac3_2
https://doi.org/10.3390/f8030065
https://doi.org/10.1007/s10784-015-9274-9
https://www.climatefocus.com/publications/results-based-finance-redd-emerging-approaches
https://www.climatefocus.com/publications/results-based-finance-redd-emerging-approaches
https://doi.org/10.1088/1748-9326/abb96f
https://doi.org/10.1007/s10584-018-2288-x
https://doi.org/10.3390/f11121350
https://doi.org/10.1080/14693062.2016.1169392
https://doi.org/10.1016/j.cosust.2018.07.001
https://doi.org/10.1016/j.cosust.2018.07.001
https://doi.org/10.1080/14693062.2019.1618786
https://doi.org/10.1177/2514848619875665
https://doi.org/10.1177/2514848619875665
https://doi.org/10.1080/14693062.2018.1507897
https://doi.org/10.1016/j.forpol.2018.01.005
https://doi.org/10.1016/j.forpol.2018.01.005
https://www.cifor.org/library/7045
https://doi.org/10.1080/17583004.2021.1926331
https://doi.org/10.1080/17583004.2021.1926331
https://doi.org/10.1007/s10784-018-9426-9
https://doi.org/10.3390/su12030896


Page 17 of 18Morita and Matsumoto ﻿Carbon Balance and Management            (2023) 18:8 	

	 70.	 Pham TT, Moeliono M, Yuwono J, Dwisatrio B, Gallo P. REDD+ finance 
in Brazil, Indonesia and Vietnam: stakeholder perspectives between 
2009–2019. Glob Environ Chang [Internet]. 2021;70:102330. Available 
from: https://​doi.​org/​10.​1016/j.​gloen​vcha.​2021.​102330.

	 71.	 Skutsch M, Turnhout E. How REDD+ is performing communities. For-
ests [Internet]. 2018 Oct 12;9(10):638. Available from: https://​doi.​org/​10.​
3390/​f9100​638.

	 72.	 Skutsch M, Turnhout E. REDD+: if communities are the solution, what 
is the problem? World Dev [Internet]. 2020;130:104942. Available from: 
https://​doi.​org/​10.​1016/j.​world​dev.​2020.​104942.

	 73.	 Chomba S, Kariuki J, Lund JF, Sinclair F. Roots of inequity: how the 
implementation of REDD+ reinforces past injustices. Land Use Policy. 
2016;50:202–13. Available from: https://​doi.​org/​10.​1016/j.​landu​sepol.​
2015.​09.​021

	 74.	 Saeed A-R, McDermott C, Boyd E. Are REDD+ community forest 
projects following the principles for collective action, as proposed by 
Ostrom? Int J Commons [Internet]. 2017;11(1):572–96. Available from: 
https://​doi.​org/​10.​18352/​ijc.​700.

	 75.	 Basnet S, Karki BS. REDD+ across transboundary landscapes: a look into 
the opportunities and challenges of participatory forest management 
systems in receiving results based payments in the Hindu Kush Himala-
yan Region. Small-scale For [Internet]. 2020;19:399–418. Available from: 
https://​doi.​org/​10.​1007/​s11842-​020-​09448-3.

	 76.	 Loft L, Pham TT, Wong GY, Brockhaus M, Le DN, Tjajadi JS, et al. Risks to 
REDD+: potential pitfalls for policy design and implementation. Environ 
Conserv [Internet]. 2017;44(1):44–55. Available from: https://​doi.​org/​10.​
1017/​S0376​89291​60004​12.

	 77.	 Awung NS, Marchant R. Transparency in benefit sharing and the influ-
ence of community expectations on participation in REDD+ projects: 
an example from Mount Cameroon National Park. Ecosyst People 
[Internet]. 2020;16(1):78–94. Available from: https://​doi.​org/​10.​1080/​
26395​916.​2019.​16986​58.

	 78.	 Hjort M. Who should be governed to reduce deforestation and how? 
Multiple governmentalities at the REDD+ negotiations. Environ Plan C 
Polit Sp [Internet]. 2020;38(1):134–52. Available from: https://​doi.​org/​10.​
1177/​23996​54419​837298.

	 79.	 Williams DA, Dupuy KE. Will REDD+ safeguards mitigate corrup-
tion? Qualitative evidence from Southeast Asia. J Dev Stud [Internet]. 
2019;55(10):2129–44. Available from: https://​doi.​org/​10.​1080/​00220​388.​
2018.​15101​18.

	 80.	 Luttrell C, Sills E, Aryani R, Ekaputri AD, Evinke MF. Beyond opportunity 
costs: who bears the implementation costs of reducing emissions 
from deforestation and degradation? Mitig Adapt Strateg Glob Chang 
[Internet]. 2018;23:291–310. Available from: https://​doi.​org/​10.​1007/​
s11027-​016-​9736-6.

	 81.	 Lu H, Liu G. Opportunity costs of carbon emissions stemming from 
changes in land use. Sustainability [Internet]. 2015;7(4):3665–82. Avail-
able from: https://​doi.​org/​10.​3390/​su704​3665.

	 82.	 Araya MM, Hofstad O. Monetary incentives to avoid deforestation under 
the Reducing emissions from deforestation and degradation (REDD)+ 
climate change mitigation scheme in Tanzania. Mitig Adapt Strateg 
Glob Chang [Internet]. 2016;21:421–43. Available from: https://​doi.​org/​
10.​1007/​s11027-​014-​9607-y.

	 83.	 UNFCCC. REDD+ MRV and results-based payments [Internet]. 2023 
[cited 2023 Apr 1]. Available from: https://​redd.​unfccc.​int/​fact-​sheets/​
redd-​mrv-​and-​resul​ts-​based-​payme​nts.​html.

	 84.	 Sheng J, Tang W, Zhu B. Incentivizing REDD+: the role of cost-sharing 
mechanisms in encouraging stakeholders to reduce emissions 
from deforestation and degradation. Ecosyst Serv [Internet]. 2019 
Dec;40:101037. Available from: https://​doi.​org/​10.​1016/j.​ecoser.​2019.​
101037.

	 85.	 Dixon R, Challies E. Making REDD+ pay: shifting rationales and tactics 
of private finance and the governance of avoided deforestation in 
Indonesia. Asia Pac Viewp [Internet]. 2015 Apr;56(1):6–20. Available 
from: https://​doi.​org/​10.​1111/​apv.​12085.

	 86.	 Laing T, Taschini L, Palmer C. Understanding the demand for REDD+ 
credits. Environ Conserv [Internet]. 2016 Dec 24;43(4):389–96. Available 
from: https://​doi.​org/​10.​1017/​S0376​89291​60001​87.

	 87.	 Ehara M, Samejima H, Yamanoshita M, Asada Y, Shogaki Y, Yano M, et al. 
REDD+ engagement types preferred by Japanese private firms: the 
challenges and opportunities in relation to private sector participation. 

For Policy Econ [Internet]. 2019;106:101945. Available from: https://​doi.​
org/​10.​1016/j.​forpol.​2019.​06.​002.

	 88.	 Sheng J. Private sector participation and incentive coordination of 
actors in REDD+. For Policy Econ [Internet]. 2020;118:102262. Available 
from: https://​doi.​org/​10.​1016/j.​forpol.​2020.​102262.

	 89.	 Mbatu RS. REDD+ research: reviewing the literature, limitations and 
ways forward. For Policy Econ [Internet]. 2016;73:140–52. Available 
from: https://​doi.​org/​10.​1016/j.​forpol.​2016.​09.​010.

	 90.	 Graham V, Laurance SG, Grech A, Mcgregor A, Venter O. A compara-
tive assessment of the financial costs and carbon benefits of REDD+ 
strategies in Southeast Asia. Environ Res Lett [Internet]. 2016;11:114022. 
Available from: https://​doi.​org/​10.​1088/​1748-​9326/​11/​11/​114022.

	 91.	 Rode J, Pinzon A, Stabile MCC, Pirker J, Bauch S, Iribarrem A, et al. Why 
‘blended finance’ could help transitions to sustainable landscapes: Les-
sons from the Unlocking Forest Finance project. Ecosyst Serv [Internet]. 
2019 Jun;37:100917. Available from: https://​doi.​org/​10.​1016/j.​ecoser.​
2019.​100917.

	 92.	 EDF. The power of markets to increase ambition [Internet]. 2019 [cited 
2022 Jan 1]. p. 1–3. Available from: https://​www.​edf.​org/​sites/​defau​lt/​
files/​docum​ents/​Power_​of_​marke​ts_​to_​incre​ase_​ambit​ion.​pdf.

	 93.	 Streck C. REDD+ and leakage: debunking myths and promoting 
integrated solutions. Clim Policy [Internet]. 2021;21(6):843–52. Available 
from: https://​doi.​org/​10.​1080/​14693​062.​2021.​19203​63.

	 94.	 Salzman J, Bennett G, Carroll N, Goldstein A, Jenkins M. The global 
status and trends of Payments for Ecosystem Services. Nat Sustain 
[Internet]. 2018;1(March):136–44. Available from: https://​doi.​org/​10.​
1038/​s41893-​018-​0033-0.

	 95.	 West TAP, Börner J, Sills EO, Kontoleon A. Overstated carbon emission 
reductions from voluntary REDD+ projects in the Brazilian Amazon. 
PNAS [Internet]. 2020;117(39):24188–94. Available from: https://​doi.​org/​
10.​1073/​pnas.​20043​34117.

	 96.	 Streck C. How voluntary carbon markets can drive climate ambition. J 
Energy Nat Resour Law [Internet]. 2021;39(3):367–74. Available from: 
https://​doi.​org/​10.​1080/​02646​811.​2021.​18812​75.

	 97.	 Miltenberger O, Jospe C, Pittman J. The good is never perfect: why the 
current flaws of voluntary carbon markets are services, not barriers to 
successful climate change action. Front Clim [Internet]. 2021;3(Octo-
ber):1–6. Available from: https://​doi.​org/​10.​3389/​fclim.​2021.​686516.

	 98.	 World Bank. The potential role of enhanced bond structures in forest 
climate finance [Internet]. 2017. Available from: https://​openk​nowle​
dge.​world​bank.​org/​entit​ies/​publi​cation/​8eb7c​193-​da29-​57a6-​87bc-​
00665​2f288​2c.

	 99.	 Golub A, Herrera D, Leslie G, Pietracci B, Lubowski R. A real options 
framework for reducing emissions from deforestation: reconciling 
short-term incentives with long-term benefits from conservation and 
agricultural intensification. Ecosyst Serv [Internet]. 2021;49:101275. 
Available from: https://​doi.​org/​10.​1016/j.​ecoser.​2021.​101275.

	100.	 Bracking S. Financialisation, climate finance, and the calculative chal-
lenges of managing environmental change. Antipod a Radic J Geogr 
[Internet]. 2019;51(3):709–29. Available from: https://​doi.​org/​10.​1111/​
anti.​12510.

	101.	 Cohen-Shacham E, Walters G, Janzen C, Maginnis S. Nature-based solu-
tions to address global societal challenges [Internet]. Gland, Switzer-
land: IUCN; 2016. Available from: https://​doi.​org/​10.​2305/​IUCN.​CH.​2016.​
13.​en.

	102.	 Reang D, Hazarika A, Sileshi GW, Pandey R, Das AK, Nath AJ. Assessing 
tree diversity and carbon storage during land use transitioning from 
shifting cultivation to indigenous agroforestry systems: implications for 
REDD+ initiatives. J Environ Manage [Internet]. 2021;298:113470. Avail-
able from: https://​doi.​org/​10.​1016/j.​jenvm​an.​2021.​113470.

	103.	 Gilbertson TL. Financialization of nature and climate change policy: 
implications for mining-impacted Afro-Colombian communities. Com-
munity Dev J [Internet]. 2021;56(1):21–38. Available from: https://​doi.​
org/​10.​1093/​cdj/​bsaa0​52.

	104.	 Toxopeus H, Polzin F. Characterizing nature-based solutions from a 
business model and financing perspective [Internet]. 2017. Available 
from: https://​natur​vation.​eu/​news/​20170​807/​worki​ng-​paper-​chara​cteri​
zing-​nature-​based-​solut​ions-​busin​ess-​model-​and-​finan​cing.

	105.	 European Investment Bank. Investing in nature: financing conservation 
and nature-based solutions [Internet]. 2019. Available from: https://​
www.​eib.​org/​attac​hments/​pj/​ncff-​invest-​nature-​report-​en.​pdf.

https://doi.org/10.1016/j.gloenvcha.2021.102330
https://doi.org/10.3390/f9100638
https://doi.org/10.3390/f9100638
https://doi.org/10.1016/j.worlddev.2020.104942
https://doi.org/10.1016/j.landusepol.2015.09.021
https://doi.org/10.1016/j.landusepol.2015.09.021
https://doi.org/10.18352/ijc.700
https://doi.org/10.1007/s11842-020-09448-3
https://doi.org/10.1017/S0376892916000412
https://doi.org/10.1017/S0376892916000412
https://doi.org/10.1080/26395916.2019.1698658
https://doi.org/10.1080/26395916.2019.1698658
https://doi.org/10.1177/2399654419837298
https://doi.org/10.1177/2399654419837298
https://doi.org/10.1080/00220388.2018.1510118
https://doi.org/10.1080/00220388.2018.1510118
https://doi.org/10.1007/s11027-016-9736-6
https://doi.org/10.1007/s11027-016-9736-6
https://doi.org/10.3390/su7043665
https://doi.org/10.1007/s11027-014-9607-y
https://doi.org/10.1007/s11027-014-9607-y
https://redd.unfccc.int/fact-sheets/redd-mrv-and-results-based-payments.html
https://redd.unfccc.int/fact-sheets/redd-mrv-and-results-based-payments.html
https://doi.org/10.1016/j.ecoser.2019.101037
https://doi.org/10.1016/j.ecoser.2019.101037
https://doi.org/10.1111/apv.12085
https://doi.org/10.1017/S0376892916000187
https://doi.org/10.1016/j.forpol.2019.06.002
https://doi.org/10.1016/j.forpol.2019.06.002
https://doi.org/10.1016/j.forpol.2020.102262
https://doi.org/10.1016/j.forpol.2016.09.010
https://doi.org/10.1088/1748-9326/11/11/114022
https://doi.org/10.1016/j.ecoser.2019.100917
https://doi.org/10.1016/j.ecoser.2019.100917
https://www.edf.org/sites/default/files/documents/Power_of_markets_to_increase_ambition.pdf
https://www.edf.org/sites/default/files/documents/Power_of_markets_to_increase_ambition.pdf
https://doi.org/10.1080/14693062.2021.1920363
https://doi.org/10.1038/s41893-018-0033-0
https://doi.org/10.1038/s41893-018-0033-0
https://doi.org/10.1073/pnas.2004334117
https://doi.org/10.1073/pnas.2004334117
https://doi.org/10.1080/02646811.2021.1881275
https://doi.org/10.3389/fclim.2021.686516
https://openknowledge.worldbank.org/entities/publication/8eb7c193-da29-57a6-87bc-006652f2882c
https://openknowledge.worldbank.org/entities/publication/8eb7c193-da29-57a6-87bc-006652f2882c
https://openknowledge.worldbank.org/entities/publication/8eb7c193-da29-57a6-87bc-006652f2882c
https://doi.org/10.1016/j.ecoser.2021.101275
https://doi.org/10.1111/anti.12510
https://doi.org/10.1111/anti.12510
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://doi.org/10.2305/IUCN.CH.2016.13.en
https://doi.org/10.1016/j.jenvman.2021.113470
https://doi.org/10.1093/cdj/bsaa052
https://doi.org/10.1093/cdj/bsaa052
https://naturvation.eu/news/20170807/working-paper-characterizing-nature-based-solutions-business-model-and-financing
https://naturvation.eu/news/20170807/working-paper-characterizing-nature-based-solutions-business-model-and-financing
https://www.eib.org/attachments/pj/ncff-invest-nature-report-en.pdf
https://www.eib.org/attachments/pj/ncff-invest-nature-report-en.pdf


Page 18 of 18Morita and Matsumoto ﻿Carbon Balance and Management            (2023) 18:8 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	106.	 Toxopeus H. Taking action for urban nature: business model catalogue, 
NATURVATION Guide [Internet]. 2019. Available from: https://​www.​
natur​vation.​eu/​busin​essmo​dels.

	107.	 Mok S, Mačiulytė E, Bult PH, Hawxwell T. Valuing the invaluable(?)—a 
framework to facilitate stakeholder engagement in the planning of 
nature-based solutions. Sustainability [Internet]. 2021 Mar 2;13(5):2657. 
Available from: https://​doi.​org/​10.​3390/​su130​52657.

	108.	 University of Cambridge Institute for Sustainability Leadership (CISL). 
Handbook for nature-related financial risks: key concepts and a frame-
work for identification [Internet]. 2021. Available from: https://​www.​
cisl.​cam.​ac.​uk/​resou​rces/​susta​inable-​finan​ce-​publi​catio​ns/​handb​ook-​
nature-​relat​ed-​finan​cial-​risks.

	109.	 De Nederlandsche Bank (DNB) and PBL Netherlands Environmental 
Assessment Agency. Indebted to nature: exploring biodiversity risks for 
the Dutch financial sector [Internet]. 2020. Available from: https://​www.​
dnb.​nl/​media/​4c3fq​awd/​indeb​ted-​to-​nature.​pdf.

	110.	 Dasgupta P. The economics of biodiversity: the Dasgupta review [Inter-
net]. London; 2021. Available from: https://​www.​gov.​uk/​gover​nment/​
colle​ctions/​the-​econo​mics-​of-​biodi​versi​ty-​the-​dasgu​pta-​review.

	111.	 Calice P, Kalan FD, Miguel F. Nature-related financial risks in Brazil [Inter-
net]. Policy Research Working Paper—World Bank Group. 2021. (Policy 
Research Working Paper). Report No.: 9759. Available from: https://​
docum​ents1.​world​bank.​org/​curat​ed/​en/​10504​16298​93776​228/​pdf/​
Nature-​Relat​ed-​Finan​cial-​Risks-​in-​Brazil.​pdf.

	112.	 TNFD. TNFD proposed technical scope: recommendations for the TNFD 
[Internet]. 2021. Available from: https://​tnfd.​global/​publi​cation/​propo​
sed-​techn​ical-​scope-​for-​tnfd/.

	113.	 Wunder S, Duchelle AE, de Sassi C, Sills EO, Simonet G, Sunderlin WD. 
REDD+ in theory and practice: how lessons from local projects can 
inform jurisdictional approaches. Front For Glob Chang [Internet]. 
2020;3(February):1–17. Available from: https://​doi.​org/​10.​3389/​ffgc.​
2020.​00011.

	114.	 Kim R, Kim D, Cho S, Choi E, Park J, Lee SK, et al. Assessment of REDD+ 
MRV capacity in developing countries and implications under the Paris 
Regime. land [Internet]. 2021;10(943):1–15. Available from: https://​doi.​
org/​10.​3390/​land1​00909​43.

	115.	 Meyer C, Miller D. Zero deforestation zones: the case for linking 
deforestation-free supply chain initiatives and jurisdictional REDD+. J 
Sustain For [Internet]. 2015;34(6–7):559–80. Available from: https://​doi.​
org/​10.​1080/​10549​811.​2015.​10368​86.

	116.	 Austin KG, Heilmayr R, Benedict JJ, Burns DN, Eggen M, Grantham 
H, et al. Mapping and monitoring zero-deforestation commitments. 
Bioscience [Internet]. 2021;71(10):1079–90. Available from: https://​doi.​
org/​10.​1093/​biosci/​biab0​82.

	117.	 UNFCCC. The Standing Committee on Finance forum on finance for 
nature-based solutions (Part II) [Internet]. 2023 [cited 2023 Apr 4]. Avail-
able from: https://​unfccc.​int/​event/​the-​stand​ing-​commi​ttee-​on-​finan​
ce-​forum-​on-​finan​ce-​for-​nature-​based-​solut​ions-​part-​ii.

	118.	 Pinsky VC, Kruglianskas I, Victor DG. Experimentalist governance in 
climate finance: the case of REDD+ in Brazil. Clim Policy [Internet]. 
2019;19(6):725–38. Available from: https://​doi.​org/​10.​1080/​14693​062.​
2019.​15714​74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.naturvation.eu/businessmodels
https://www.naturvation.eu/businessmodels
https://doi.org/10.3390/su13052657
https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/handbook-nature-related-financial-risks
https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/handbook-nature-related-financial-risks
https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/handbook-nature-related-financial-risks
https://www.dnb.nl/media/4c3fqawd/indebted-to-nature.pdf
https://www.dnb.nl/media/4c3fqawd/indebted-to-nature.pdf
https://www.gov.uk/government/collections/the-economics-of-biodiversity-the-dasgupta-review
https://www.gov.uk/government/collections/the-economics-of-biodiversity-the-dasgupta-review
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://documents1.worldbank.org/curated/en/105041629893776228/pdf/Nature-Related-Financial-Risks-in-Brazil.pdf
https://tnfd.global/publication/proposed-technical-scope-for-tnfd/
https://tnfd.global/publication/proposed-technical-scope-for-tnfd/
https://doi.org/10.3389/ffgc.2020.00011
https://doi.org/10.3389/ffgc.2020.00011
https://doi.org/10.3390/land10090943
https://doi.org/10.3390/land10090943
https://doi.org/10.1080/10549811.2015.1036886
https://doi.org/10.1080/10549811.2015.1036886
https://doi.org/10.1093/biosci/biab082
https://doi.org/10.1093/biosci/biab082
https://unfccc.int/event/the-standing-committee-on-finance-forum-on-finance-for-nature-based-solutions-part-ii
https://unfccc.int/event/the-standing-committee-on-finance-forum-on-finance-for-nature-based-solutions-part-ii
https://doi.org/10.1080/14693062.2019.1571474
https://doi.org/10.1080/14693062.2019.1571474

	Challenges and lessons learned for REDD+ finance and its governance
	Abstract 
	Background
	Main text
	Background of REDD+ finance
	REDD+ finance and its governance
	Overview of REDD+ finance implementation
	Multilateral and bilateral public finance aligned with the UNFCCC​ 
	Mainly private finance outside the UNFCCC​ 


	Framework for the literature review of REDD+ finance
	Review of challenges and lessons learned for REDD+ finance and its governance
	Key elements of REDD+ finance and its governance
	REDD+ finance aligned with the UNFCCC​
	Coordination of multilateral and bilateral financing 
	Results-based finance 
	National and subnational frameworks 

	REDD+-related finance outside the UNFCCC​
	Incentives for private sector participation 
	Private carbon finance and voluntary carbon markets 
	New investment and finance opportunities 


	Utilizing challenges and lessons learned to improve REDD+ finance and broader environmental finance
	Findings from literature review
	Improving REDD+ finance and its governance


	Conclusions
	Acknowledgements
	References


