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Abstract 
With the possibility of a new climate agreement being formed in 2015 at COP 21 in Paris, there is a 
vital need to restructure REDD+ for formal inclusion into such an agreement. There are two vital 
questions that need to be assessed if REDD+ is to be effective as a policy tool within the United Na-
tions Framework Convention on Climate Change (UNFCCC). First, can REDD+ be financially self- 
sustaining if it remains as a fund based mechanism or will a market based system be more effec-
tive? Second, will REDD+ remain primarily a carbon offsetting mechanism or can it also deliver 
co-benefits (poverty alleviation, biodiversity conservation, and promoting indigenous rights pro-
tection)? 
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1. Introduction 
Reduced Emissions from Deforestation and Forest Degradation (REDD+) can be described as a PES (payment 
for ecosystem services) mechanism that involves remuneration in exchange for the protection of forest for car-
bon sequestration and storage [1]. The ideology behind REDD+ is that without the mechanism, there would be 
increases carbon emissions to atmosphere. This assumption is important as it is these emissions that serve as a 
baseline to measure the effectiveness of the REDD+ mechanism. If the proposed emissions are below the refer-
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ence level, then the reductions are considered to be “additional” and carbon credits are awarded on this basis. 
Demonstrating additionality is a major stumbling block of the REDD+ mechanism and requires stringent moni-
toring, reporting and verification (MRVs) based on recognized standards [2]. It is only after projects are sub-
jected to these rigorous processes that they can be sold and traded on the market. 

It must be noted that REDD+ is an expanded mechanism from RED, which did not include the conservation 
of forests, enhanced forest management and the sequestration benefits of reforestation and afforestation projects 
[3]. Furthermore, REDD+ has been expanded in terms of its implementation; it was initially used to protect par-
ticular forest types in a localized context rather than a fund based mechanism on a national scale [2]. REDD+ is 
now increasingly considered to be integral to a new climate agreement in Paris in 2015 as, if restructured, it can 
deliver benefits on all pillars of sustainability. The co-benefits of REDD+ projects include the protection of bio-
diversity, boosting local economies by providing employment and thereby the improvement of rural livelihoods 
of those who live close to the forest, and maintaining cultural practices of forest dwelling indigenous people [4]. 

Despite the acknowledgement that a refined REDD+ structure has benefits and co-benefits if implemented, 
REDD+ projects have not been recognized as activities under the UNFCCC’s Clean Development Mechanism 
(CDM) [5]. It was thought initially that the REDD+ programme would provide developed countries compliance 
carbon credits to meet their emission reduction targets of the Kyoto Protocol [6]. However, this has not materi-
alized. Furthermore, it was thought REDD+ would have the structure to correct for market failures and external-
ities that had resulted from degradation and deforestation of forests [2]. REDD+, however, remains a voluntary 
PES [7]. Sixty four developing countries were engaged in REDD+ projects in 2009 and while there have been 
cases of funding from the private sector, most funds have been generated through bilateral agreements most no-
tably between the Scandinavian countries and Indonesia and Brazil [8]. The funding mechanism has remained-
self-sustaining despite not being included in formal legislation of the UNFCCC but could arguably be enhanced 
if changed from a fund based mechanism (PES) to a market based mechanism (Clean Development Mechanism, 
for example). Since 2011, bilateral agreement partnerships have managed to raise $8 billion dollars and estab-
lishment of a market-based structure could establish further fund opportunities [2]. This paper aims to assess 
REDD+ currently and provide insights into how the mechanism could be restructured to promote its overall ef-
fectiveness as mitigation option with functioning co-benefits. 

2. Structural Flaws of the REDD+ Mechanism 
Forests are of vital concern as they are able to sequester and store carbon; furthermore they are recognized glob-
ally as biodiversity hotspots [6] [9]. A reduction in deforestation and degradation of forests has multiple benefits, 
including the maintenance of carbon sequestration capacity and conservation of biodiversity and ecosystem ser-
vices. Furthermore, reductions in deforestation can facilitate the movement towards a green economy [10] 
through effective stakeholder benefits and increased developed-developing country cooperation.  

Major flaws of the REDD+ mechanism include definitional issues, leakage, reference levels, permanence, 
Monitoring, Reporting and Verification (MRVs) and finance availability [6] [9] [11]. Definitional issues include 
the fundamental question of “what defines a forest?” REDD+ does not distinguish between plantations and 
natural forest. As suggested by Hartley [12] plantations and forests cannot be thought of as similar. Even though, 
there is a misconception amongst forest managers and conservationists that plantations are less ecologically di-
verse than natural forests, they may still possess substantial components of biotic diversity across many taxa 
[12]. Despite this substantial biodiversity, the ecosystem may still be less resilient as a whole, and therefore pro-
vide less ecosystem services. Fast growing plantations that are mostly monoculture in nature are of particular 
interest. These plantations tend to deplete resources faster than indigenous vegetation although they do grow 
faster which is of great concern in water scarce areas [13]. 

Leakage is also a concern related to the REDD+ mechanism and refers to an increase of emissions in one 
place while reducing emissions in another [2]. African communities using other vegetation types (savanna, 
thicket and woodland) for fuel while being paid by a REDD+ scheme to maintain the forest biome is an example 
of leakage. There is also a concern of which reference level should be used to measure emission reductions (that 
is the level of emissions in the absence of reductions from a REDD+ scheme) and whether this should be coun-
try-specific as determined by the UNFCCC [9]. Reference levels are also needed to determine which countries 
should be of greater focus in REDD+ schemes: countries that have high deforestation rates will benefit more 
than countries that possess high forest cover and low deforestation rates [2]. Permanence is also an important 
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factor in determining how successful a REDD+ scheme will be; if there is anthropogenic pressure to convert 
forest that is being protected then it is vital that funding mechanism provide adequate long term compensation to 
the communities that can benefit from using the forest in a destructive manner [6]. It is therefore difficult to de-
termine the time scale that funding needs to be supplied for that would ensure that forests stay standing. 

REDD+ MRV methodologies that are more stringently designed could increase the likelihood of the mecha-
nism’s inclusion in a post-Kyoto agreement. REDD+ leaves room for corruption and potential carbon leakage 
and the process lacks transparency and accountability [2]. MRVs currently need to meet the requirements of the 
major fund contributors however if included in a new International Environmental Agreement (IEA), this would 
need to be managed by the UNFCCC. Remote sensing has been the most useful tool in mapping forest coverage 
and carbon stocks however it has its limitations particularly when differentiating between different forest types 
[14]. This can be resolved using LIDAR and hyper-spectral remote sensing although this is costly and not 
available to all host countries [15]. With the acknowledgement of capacity building (mostly technological) being 
a major problem in providing MRV, there have been initiatives by the World Bank and Food and Agriculture 
Organization (FAO) to increase these technologies [2]. Carbon accounting has improved significantly with the 
aid of new technologies and this is the key to forest based projects being included in a fund or market based 
mechanism. 

A significant concern with REDD+ is the availability of finance [9]. Fund mechanisms tend to be transient 
and are particularly dependent on relations between countries [11]. A break down in cooperation between fun-
ders and recipients can lead to rapid deforestation. Further, the implementation system of REDD+ requires suf-
ficient monitoring by funders as compensation needs to be used for social upliftment and not monopolised by a 
few in the community. Land ownership and rights are extremely complicated, particularly in Africa, with much 
land being owned by tribal authorities. This does not facilitate financial transfers easily and requires stringent 
screening to ensure that funds are used appropriately [16]. 

Some REDD+ schemes ignore the overall goal of mitigation in favor of promoting better environmental prac-
tices [6]. By promoting protection of younger forest, which have increased carbon sequestration potential, and 
favoring indigenous forest protection rather than plantations, REDD+ can aid in preserving ecosystem services. 
Albeit beneficial for the environment, such schemes are not in line with the proposed legally binding agreement 
in 2015 in Paris at COP21 [17]. However, this view was opposed by Venter et al. [18], where it was suggested 
that a shift away from a purely carbon emission reduction approach would be beneficial. 

3. REDD+ and Biodiversity 
The mechanism of REDD+ allows for the preservation of forest, not only protecting the carbon storage capacity 
of forests but also the carbon sequestration potential of forests [19]. It has been argued that the REDD+ mecha-
nism should pay more attention to tropical forest than temperate and subtropical forest owing to the enhanced 
carbon storage and sequestration potential [20]. Tropical forests can be classified into two types-dry and humid. 
Globally, tropical forests have a combined areal coverage of 18.5 million km3 storing 248 Gt of organic carbon 
(this is the equivalent of total fossil fuel emissions since the industrial revolution) [21]. According to Venter and 
Koh [2] deforestation and degradation releases approximately 1.22 - 1.30 PgC per year and 0.30 PgC per year 
from peat degradation. The preservation of forest is extremely important as it is responsible for storing 15% of 
anthropogenic carbon emissions. 

A major concern of the REDD+ mechanism is whether it can deliver the preservation of biodiversity while 
delivering emission reductions. Tropical forests and coral reefs are widely recognized as ecosystems with the 
highest levels of biodiversity per unit area and are commonly referred to as “biodiversity hotspots” [2]. Biodi-
versity is extremely important in maintaining the overall stability of a biological system; reducing species, key-
stone or not, increases the likelihood of a system undergoing a permanent regime shift and being unable to re-
cover [22]. 

During the Copenhagen COP in 2009, REDD+ was accused of being a mechanism that was not fully under-
stood particularly the “technical, political and institutional challenges” [3]. This misconception can be attributed 
to the widely accepted view that the REDD+ mechanism is primarily aimed at carbon storage. Initially it was 
thought that REDD+ would benefit biodiversity and this was attractive as it allowed the mechanism to have 
carbon mitigation potential while protecting multiple ecosystem services [2]. However, it was later realized that 
REDD+ could have a negative effect on biodiversity where the complexity of forests were ignored and the 
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mechanism’s simplistic nature mostly addresses quantitative aspects of forest preservation (carbon storage) 
rather than qualitative concerns (biodiversity and resilience) [23]. 

There are other major concerns about REDD+. These include negative effects on biodiversity associated with 
the conversion of degraded forests into commercial tree plantations, pressure on non-forest ecosystems with 
high biodiversity and the inclusion of “sustainable management of forests” when there is no common definition 
and knowledge of what “sustainable” is [20]. These are of particular concern as it goes against the objectives 
and principles of the Convention on Biodiversity (CBD). Commercial tree plantations are of particular concern; 
monoculture plantations normally promote the usage of alien invasive plants owing to their enhanced growing 
rates [24]. These “carbon farms” not only outcompete indigenous trees but only compromise other ecosystem 
services such as ground water supply and soil fertility [25]. Venter and Koh [2] also refer to short time period of 
REDD+ schemes which are simply inadequate at addressing conservation of long lived species. The pressures 
on non-forest ecosystems that have high biodiversity are of extreme concern. In poorer developing countries, 
there is an obvious attraction to remove vegetation that is not included in the REDD+ scheme definition of forest, 
and replant “monoculture carbon farms” [26]. Also, existing data for the monitoring of land use and land covers 
are scarce in certain developing countries hence evaluation of areas prior to the implementation of REDD+ can 
be problematic.  

There have been suggestions made to counter the possible negative impacts of REDD+ on biodiversity name- 
ly improved biodiversity monitoring, policy safeguards for biodiversity and changing the technicalities with the 
REDD+ mechanism so that carbon storage is equally important as biodiversity preservation within forests [6] 
[27]. Even though REDD+ must address concerns of biodiversity, if it is to be included as a mechanism in a 
post-Kyoto IEA, then carbon storage must be the primary objective. Unfortunately, there has not been enough 
integration of conservation science into policy analysis. The suggestions that have been made include systematic 
conservation planning to identify which areas REDD+ schemes would deliver the most benefit. Venter and Koh 
suggest this could be done by promoting the conservation of biodiversity hotspots [2]. 

Definitional issues of “forests” are also problematic in the context of biodiversity protection as it determines 
which areas qualify for funds but more importantly will inhibit natural forests being converted into plantations 
[20]. Lastly, reference levels, leakage and financing of REDD+ need to be altered to promote biodiversity pro-
tection. Reference levels are important as they allow for effective MRV of emissions from the REDD+ scheme 
and also determines which countries are more suitable for participation (countries that have high deforestation 
rates). REDD+ will not only have to integrate biodiversity conservation while delivering emission reductions; it 
will have to also control other factors that affect species loss in forests namely, fire, hunting and illegal logging 
[28] [29]. Other options that are worth mentioning include the implementation of biodiversity credits (market 
based) that could be linked to the carbon credits [30]. Furthermore, conservation funds have also been men-
tioned as a possible method to provide funds to conservation of biodiversity while providing emission reductions 
[31]. It is estimated that $1.5 billion dollars would be needed annually for REDD+ schemes globally; it is possi-
ble that a market based system for biodiversity credits linked to a carbon based market could generate these 
funds [32]. 

4. REDD+ versus CDM 
REDD+ has received support in the climate policy arena as being a savior [27] [33]-[35]. However, the REDD+ 
project as a voluntary fund based mechanism leaves much to be desired for potential discussions about the inte-
gration of REDD+ into the CDM programme of the UNFCCC [28]. Forestry projects have not been well sup-
ported within the CDM programme with only 0.54% of total projects representing afforestation and reforestation 
projects [2]. It must be clearly acknowledged that the CDM programme does not support projects that avoid de-
forestation as in the REDD+ project so it possible that the proportion of forestry projects could grow if forest- 
related projects were more broadly defined [28]. Thomas et al. [36] described the major inhibiting factors of 
CDM afforestation and reforestation project implementation asa lack of “financial, administrative and govern-
ance issues”. Successful projects were found to possess attributes such as secured initial funding, backing from 
organizations with relevant experience, occurring on private land (and therefore by passing any land right tenure 
contestation) and lastly proceeds from the market based mechanism being reinvested back into the community. 
The CDM programme has been successful as a large number of projects have been energy related and imple-
mented in the emerging economies where infrastructure already exists [28] [37]. However, the CDM programme 
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has not been successful in the least developing economies (LDCs) owing to the poor infrastructure present [2] 
[37]. Conversely, REDD+ projects have been implemented in the LDCs as the presence of existing infrastruc-
ture is not required. Even though there are various implementation differences between CDM and REDD+, there 
is much that can be learnt from the CDM programme to enhance and streamline the structure, implementation 
and efficiency of REDD+.  

CDM and REDD+ are similar in their processes as they both require projects to illustrate additionality [38]. 
At times it has been suggested that the CDM programme falls short of stringently evaluating whether additional-
ity is present and projects where likely to go ahead in any case [2]. Also, the CDM programme has been ques-
tioned in numerous studies in its ability to promote sustainability while delivering Certifiable Emission Reduc-
tions [39]. Therefore, the argument may exist for the exclusion of the CDM programme in a future climate in-
ternational environmental agreement as it lacks effectiveness in terms of implementation and outcomes. Lastly, 
even though we now have technological and methodological approaches to rectify to current flaws of the 
mechanism; it is questionable whether they will be implemented [40]. As mentioned in previous sections, CDM 
projects that promote afforestation and reforestation can easily be disrupted by natural causes (forest fires, 
drought and floods) and by anthropogenic activities (logging, degradation and poor management) [27] [28]. 
Carbon markets account for $142 billion which are actively traded [41]. A REDD+ scheme that is market based 
can allow for more financial transfer to gain carbon credits which can be traded and this can allow other indus-
trialized countries to enter the market and not only the extremely rich countries. Also, the initializing of a 
REDD+ market based scheme would generate income of approximately $7 billion dollars a year would be rein-
vested into the model and provide more protection of forests and social upliftment. Also, a purely fund based 
mechanism costs between $2 and $28 billion dollars a year—if a market based system can provide additional 
funding it may make it more resilient in the long term (particularly against recession when funding may be re-
duced) [29]. Also, the additional funding allows for increased conservation and protection of other vegetation 
types not only forest and could enhance the mitigation potential of the REDD+ scheme [9]. 

5. REDD+ and Indigenous Populations 
REDD+ as a mechanism primarily operates between developing and developed countries where the policies are 
structured to promote benefits in the poorest countries [16] [42]. According to the Forest Peoples Programme 
(2012) 300 to 350 million people live within or are dependent upon forests, globally [43]. As mentioned in Sec-
tion 2, REDD+ is still principally a carbon emission reduction mechanism however if it is to be included in a 
post Kyoto agreement then the co-benefit of poverty reduction must be addressed within the structure [33]-[35]. 
Pagiola et al. [44] aimed to evaluate the relation between poverty and REDD+ where there are three fundamen-
tal concerns. The REDD+ scheme needs to identify whether rural livelihoods are indeed “poor” and how many 
participants are “poor” [45]. Secondly, what inhibits poor people from being integrated into a REDD+ scheme 
and lastly what are the impacts of a REDD+ scheme on the poor? Other concerns of REDD+ on livelihoods in-
clude, whether benefits or losses can be sustainable in the long term and whether REDD+ can be implemented 
with the legal framework of indigenous populations [46]. 

It is imperative that local communities are integrated into REDD+ scheme if it is to be successful. REDD+ 
schemes implemented at a national level could be resisted by local communities if benefits do not filter down to 
the local level [47]. Therefore it is important the REDD+ schemes monitor local community benefits while pre-
venting corruption at a government level [48]. However, even though community involvement is important, de-
fined resource rights are imperative if illegal exploitation of forest is to be prevented and those accountable held 
responsible [49]. In several African countries, tenure rights are not well defined [46] in these scenarios; eco-
nomic incentives need to be especially strong and well defined to be inclusive where all financial leakage may 
occur. Additionally, small scale agriculture is not the primary driver in promoting deforestation and degradation 
however increased population growth could make this a concern in the future [50]. 

There are five major requirements for good implementation of REDD+ PES schemes within rural communi-
ties: These can be summarized as local assistance for REDD+ schemes, community involvement in reforming 
REDD+ structure to change property rights, transparency and accountability as to how profits of the REDD+ 
scheme are managed, open formalized forums to all rural community members to voice concerns (without fear 
of being ostracized) and lastly mechanisms that allow for adaptive management in response to changes in the 
REDD+ scheme [46]. Local involvement in a REDD+ scheme will promote more trust of the system and “free 
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and prior informed consent” by management will create a sense of inclusion with rural communities which can 
only aid the REDD+ schemes being well implemented [47]. Citizen participation to reform property rights and 
REDD+ structure is imperative for projects to overcome the legal jurisdiction of implementation [49]. Creating 
participation by forums for dialogue can provide more effective functioning of the PES. Rural community fo-
rums where participants can voice their concerns is perhaps the most important part of reforming the institu-
tional structures of REDD+. A scheme that does not allow for open dialogue with the rural communities (who 
are directly affected by a REDD+ scheme) will surely fail as it discounts the accountability of the management 
of REDD+ scheme. Lastly, the REDD+ scheme needs to be adaptive in that it must allow for changes to occur 
within a reasonable timeframe [46]. REDD+ schemes need to be resistant to change as a failure of the system 
could lead to the disintegration of the entire system and hence carbon emissions that are difficult to recover.  

6. Conclusion 
From previous paragraphs, the evidence is quite overwhelming that forest protection needs to be included a post 
Kyoto agreement IEA. Prior to addressing procedural concerns of the mechanism, it firstly needs to be deter-
mined whether REDD+ will be primarily be a carbon sequestration mechanism or will it be a mechanism that 
encompasses protection of ecosystems as a whole. If the REDD+ mechanism is to be implemented as a carbon 
mitigation tool, then it is necessary that a complementary biodiversity PES system be introduced to offset the 
effects biodiversity loss. Secondly, there are two interconnected issues: timeframe of implemented projects 
within a REDD+ framework and the availability of finance. REDD+ projects have to be long term investments 
simply because their goals can be rapidly undone by harvesting in a time period that is not under “REDD+” 
protection. Gaining finance, either through funding by the UNFCCC (if implemented in a future IEA) or volun-
tary bilateral agreements needs to be sustainable in the long term. Therefore, if finance cannot be guaranteed, 
then there needs to be serious consideration that REDD+ be altered structurally from a fund based mechanism to 
a market based mechanism so that it can generate more capital to make the “system” self-sustaining. This is in-
tegral as it is the finance availability that will determine how other concerns are addressed in the REDD+ 
framework. Leakage that is, carbon emissions from other sources as a result of behavioural changes from forest 
protection, and all integrated levels of deforestation in different states into one system are all a function of fi-
nance. Lastly, and perhaps the most important concern from a human rights perspective, is how indigenous 
populations who live in forests are integrated into the REDD+ scheme. Ultimately, people who live in forests, 
have the most power to stop a REDD+ project from working efficiently. If their leakage of carbon can be miti-
gated through finance if they are not allowed to extract resources from forests, then the REDD+ scheme will 
surely be more effective. Lastly, if the indigenous populations can be included into the decision making and op-
erational running of REDD+ projects it will could create more trust, accountability, transparency and address all 
pillars of sustainability while addressing some present concerns of REDD+. 
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