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systems portrayed positive attitudes toward the inclusion of 
forestry carbon offsets and its role in contributing to a viable 
ETS, while European experts were not supportive. Respond-
ents cited leakage, permanence, additionality, and monitor-
ing design features as the major challenges and concerns that 
inhibit the expansion and inclusion of forest carbon offset-
ting. Respondents from Chinese pilot schemes referenced a 
unique set of challenges related to implementation, including 
the increasing cost of afforestation and reforestation projects, 
the uncertainty in the future supply and demand for their 
national Certified Emissions Reduction (CER) scheme and 
landowner engagement. Existing and future ETSs should 
learn from and address the challenges experienced by global 
experts and carbon pricing mechanisms to design, evaluate, 
or enhance their forest carbon offset programs for an effec-
tive and viable system that successfully contributes to GHG 
mitigation practices globally. We recommend inclusion of 
forest carbon offsets at the early stages of ETS improves the 
perceptions and experience of policy makers and practition-
ers toward the success and potential of forestry offsets in 
ETS ensuring familiarity and confidence in the mechanism.

Keywords Emission trading scheme · Forest carbon 
offsets · Climate change · Cap and trade · Carbon

Introduction

The increasing concentration of atmospheric greenhouse 
gases (GHGs) and consequent climate change is an urgent 
global issue with potentially catastrophic impacts on societal 
and environmental systems. The reduction of GHG emis-
sions has been a central component of international climate 
change policies over the last two decades, and carbon pricing 
has been recognized as a key element of national strategies 
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16 globally engaging experts representing major existing 
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nese pilot ETSs towards the inclusion of forestry offsets, 
major concerns and challenges with existing implementation 
models. Findings revealed that many respondents particu-
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to tackle climate change (Johannsdottir and McInerney 
2016). In efforts to develop an international mechanism to 
achieve emissions reductions, emissions trading schemes 
(ETSs) were popularized by the Kyoto Protocol in 2005 as 
a solution to effectively limit global temperature rise (UN 
1998; Roppongi et al. 2016; Kossoy 2015; UNFCCC 2015a). 
An ETS is a market-based approach to reduce GHG emis-
sions that provides economic incentives for achieving emis-
sions reductions. Under ETSs, a government places a cap 
on aggregate emissions for equivalent tons of  CO2 and then 
issues permits (or allowances) for participating entities to 
use or trade the permits (Ellerman et al. 2010; Doda 2016). 
These permits or allowances are tradable in the carbon mar-
ket created by the cap, setting a market-based price per unit 
of pollution that provides an incentive for emissions reduc-
tions (Ellerman et al. 2010).

Cap-and-trade is the backbone of ETSs that have been 
implemented at various levels globally (Roppongi et al. 
2016). Since the establishment of EU ETS in 2005, as of 
2020, 31 cap-and-trade emissions trading programs have 
been implemented and scheduled for implementation with 
regional, national, and subnational applications representing 
17.0% of global GHG emissions (World Bank 2020). The 
turnover in global emissions trading has also been increas-
ing, for instance, it was 34% up ($214 billion) in 2019 com-
pared to 2018 with EU ETS making up 80% of the traded 
volume (Refinitiv 2019). The surge of emission trading was 
also observed in two regional North American ETS and 
Chinese pilot ETS (now a national ETS) (Refinitiv 2019). 
International carbon markets such as these have been appeal-
ing and increasingly successful in regulating carbon emis-
sions. EU ETS was able to save about 1.2 billion tons of  CO2 
between 2008 and 2016, which is almost half of what EU 
governments promised to reduce under their Kyoto Protocol 
commitments (Bayer and Aklin 2020)-indicating ETS as an 
important policy tool to regulate global carbon emission.

With GHG reduction efforts at the forefront of interna-
tional policy, attention has turned to the use of forests for 
carbon sequestration (Ristea and Maness 2009; Gaast et al. 
2018). This is because the global forests provided a net car-
bon sink that absorbed twice as much  CO2 (16 billion metric 
tons per year) as they emitted each year (8.1 billion metric 
tons per year) between 2001 and 2019 (Harris et al. 2021). 
Most of the emission has been reported due to deforestation 
and other disturbances (Harris et al. 2021).

Of all global economic sectors evaluated by the Inter-
governmental Panel on Climate Change (IPCC), forests 
play an important role as a carbon sink by sequestering 
atmospheric  CO2 and storing it in biomass through photo-
synthetic processes (IPCC 2007; Ristea and Mannes 2009). 
While estimates vary, forest conservation, forest restora-
tion and improved forest management in tropical countries 
can deliver approximately 5–6 billion metric tons per year 

of  CO2 in near-term at cost effective levels, economically-
competitive mitigation potential (Griscom et al. 2020). For-
est and related natural climate solutions are appealing and 
have the potential to provide the most cost-effective solu-
tion to carbon sequestration in comparison to other carbon 
capture technologies (Griscom et al. 2017; Fargione et al. 
2018). Emissions reductions associated with forestry pro-
jects are eligible for generating carbon credits for purchase 
on the ETS market platform, allowing emitters to offset their 
emissions while buying time to enable them to develop and 
adopt emission-reducing technologies, as practiced in sev-
eral active and pilot schemes (Kooten 2017).

The Paris Agreement on climate change in 2015 empha-
sized negative emissions (i.e. taking  CO2 from the atmos-
phere) and the potential contributions of the conservation 
and restoration of sinks and reservoirs of greenhouse gases, 
including forests to effectively limit global temperature rise 
below 2 °C relative to pre-industrial levels while pursuing 
efforts to limit warming to 1.5 °C to avoid the most severe 
impacts of climate change (UNFCCC 2015b). In 157 coun-
tries’ Nationally Determined Contributions (NDCs), an 
important mitigation measure in post-2020 climate plans, 
forests are the second most referenced sector for targets 
(other than those for reduced greenhouse gas emissions) 
(FAO 2016), and majority of countries (62% of NDCs) 
refer to restoration, forest management and protection of 
natural forests and/or tree plantations as key land-based 
actions for mitigation purposes (Seddon et al. 2019). The 
scope of inclusion of forest activities in ETS becomes even 
more important with improving methodologies for carbon 
accounting in forestry projects addressing uncertainties and 
mitigation risk as well as recent international/national com-
mitments to carbon sequestration and ecosystem services 
through pledges to reforest millions of hectares, such as the 
New York Declaration of Forests (NYDF), Bonn Climate 
Challenge, the UN Decade of Restoration and the Trillion 
Tree Initiative.

Currently, forest carbon offset credits have been lever-
aged in several carbon pricing systems as an opportunity 
to meet compliance with their targets. Forestry carbon 
offset has been included in existing ETS systems such as 
California (Anderson et al. 2017) and New Zealand (Man-
ley and Maclaren 2012) as well as in Chinese Pilot ETS 
(Zhang 2015a, b). Though forestry carbon offset has not yet 
been included in EU ETS, forest carbon credits may likely 
enter the EU ETS in future (Meyer-Ohlendorf et al. 2016). 
Indeed, forestry sector credits made up about 42% of all 
credits issued last five years in global carbon pricing initia-
tives (World Bank 2020). Despite this known potential of 
forests to provide viable offset opportunities for emissions 
trading schemes, there is little research about the percep-
tions, experiences, and challenges associated with forest 
carbon offsetting in existing and pilot ETSs. Understanding 
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these key aspects of forest offsetting mechanisms is perti-
nent in the current and future context of GHG emissions 
reduction policies globally, which will contribute to the 
efficient inclusion and implementation of forestry offsets in 
global climate change mitigation efforts and carbon pric-
ing schemes. Given that the future inclusion of forest car-
bon offset in ETS management activities and policies will 
require strong support and acceptability among the institu-
tions and experts involved in ETS, this study reports on the 
experiences and lessons learned in regard to the international 
practice of forestry inclusion within ETSs through in-depth 
expert interviews in existing and pilot ETS.

Methods

This study is a part of a broader carbon market research pro-
ject that aims to identify the successes, challenges, and per-
ceptions of carbon market implementation to inform future 
market development and the potential for global carbon 
market linkage. Experts were interviewed totalling sixteen 
interviews representing five major global carbon markets 
(established markets namely Europe, California, New Zea-
land, Quebec and Ontario), in addition to five Chinese pilot 
schemes (Fig. 1). Except for EU ETS, all other ETS include 
some form of carbon forestry offset in their scheme. For the 
interview, we first contacted the relevant carbon trade insti-
tution in the related jurisdiction requesting their interest to 
participate in our research. The respective organization rec-
ommends its representative and then we set up an in-depth 
interview with the experts. Hence, experts’ opinions repre-
sent not only their knowledge and experience but also their 
affiliated institutions. A set of pre-interview packages were 
distributed to the expert participants at least one week prior 

to the interview. The package provided background informa-
tion on global carbon markets, the purpose of the study, as 
well as interview questions. Experts involved in the inter-
view have high levels of knowledge and experience in their 
ETS development with varying capacities of involvement 
ranging from regulation and legislation, finance and auction-
ing, offsetting, and third-party informative organizations.

Nearly all interviews were conducted in-person for aver-
aging about 60 min, however few interviews (including New 
Zealand, and Quebec interviews) were conducted remotely 
due to logistical challenges. The main interview questions 
for a broader carbon market research project were separated 
into the following four themes: (1) overview and experi-
ence in the ETS (seven questions), (2) experience and opin-
ion regarding forestry contributions to the carbon market 
(two questions), (3) potential for linkage of their ETS to the 
global carbon market (seven questions), and (4) potential 
for linkage to specifically the Chinese pilot schemes (four 
questions). All interview questions were open-ended and 
were often followed by open-ended questions to allow for 
a tailored response based on the individual(s) experiences, 
challenges, and opportunities in their respective ETS. For 
the purpose of this study responses on the experience and 
opinion regarding forestry contributions to the carbon mar-
ket (second thematic area of interviews) were analyzed, 
exploring the perceptions and experiences of forestry con-
tributions to the carbon market.

Interviews were recorded, transcribed, and formatted in 
Microsoft Word compatible for NVivo analysis. NVivo is a 
qualitative computing software, with the ability to manage, 
access, and analyze qualitative data (Bazeley and Richards 
2000; Woolf and Silver 2017; NVIVO n.d.). Interview ques-
tions were analyzed to explore key perceptions and chal-
lenges regarding the inclusion and contributions of forestry 

Fig. 1  Interview of Global ETS 
institutes and representatives
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to the carbon market, facilitating a qualitative analysis of 
expert interviews that highlights the emerging thematic 
framework in professional opinions and experience. Inter-
view questions were individually analyzed using a qualita-
tive thematic analysis (TA) approach, which helps for uncov-
ering themes and patterns that emerge in a dataset focused 
on a generalized topic (Braun and Clarke 2014).

Using a TA approach, initial codes were generated for sig-
nificant comments or pieces of information for each expert’s 
response to an interview question. Initial codes were placed 
in an Excel sheet where similar responses (i.e. sharing words 
or phrases, expressing similar sentiments) were categorized 
into themes (Meyer and Avery 2009; Crocker et al. 2014; 
Bree and Gallagher 2016; Nowell et al. 2017). The frequency 
of thematic areas was recorded. Multiple rounds of analysis 
were conducted for several interview questions, combining 
similar themes or separating them into two if small but criti-
cal differences in response were noted. Through this method 
of TA, interview responses were coded allowing for themes 
to emerge from within the data as opposed to through lead-
ing, pre-determined questions, ensuring no observer bias or 
preferential coding (Charmaz 1990; Crocker et al. 2014). 
Nodes for emergent themes were created in NVivo to store 
reference snippets of transcribed interviews that relate to 
the respective theme, which can be viewed in the full-length 
transcribed interview for context.

While presenting and analyzing interview responses, Chi-
nese pilot ETSs were observed separately from the remain-
ing ETSs represented in interview responses due to notable 
differences in duration of carbon market function and expe-
rience. Accordingly, results were presented and compared 
between the two groups. Emergent themes and their asso-
ciated frequencies were used to inform meaningful trends, 
insights and detail analysis and discussion related to the use 
and potential for the contributions of forestry to the global 
carbon market.

Results and discussion

Forestry offsets among interviewed schemes

The forestry offset theme ranked seventh out of the ten most 
discussed topics or themes from the expert interviews repre-
senting the perceptions and popularity among North Ameri-
can (California, Ontario, Quebec), New Zealand, European 
markets, and the eighth among Chinese pilots ETSs. Observ-
ing interview themes and discussions by region, forestry 
carbon offsets’ discussion significantly varied by interview 
(Fig. 2).

New Zealand followed by Chinese pilots and North 
American ETS experts contributed substantially more 

feedback on forestry offsets in comparison to their European 
counterparts (Fig. 3).

Experts’ attitude and perception of from established 
ETS towards the inclusion of forestry offsets

Respondents from the New Zealand ETSs as well as the 
majority of respondents representing the California ETS 
portrayed a positive perception regarding the importance 
of forest-related offsets in their markets. Respondents with 
positive perceptions cited forestry offsets as a fundamental 
component in their ETS not only because it ensures the use 
of all available options for carbon emissions reduction, but 
also to incorporate a critical economic sector that would not 
otherwise be covered by an ETS. Forest carbon offsets were 
referenced as a mechanism to ensure that sectors not covered 
by the ETS can also be included in incentivizing emissions 
reductions and improving technology.

Endorsement of forestry offsets in these ETSs is likely 
shaped by experts’ exposure to forest carbon offsetting 
within their respective ETS. For instance, the California sys-
tem is America’s first legally enforceable compliance offset 
program for existing forests, allowing emitters to purchase 
forestry offset credits to meet up to 8% of their emissions 
allowances from improved forest management activities 

Fig. 2  Proportion of the expert interviews dominated by conversa-
tion and discussion surrounding forestry offsets

Fig. 3  Proportion of expert interview dominated by conversation and 
discussion surrounding forestry offsets by region
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on privately owned land that enhance carbon sequestra-
tion (Anderson et al. 2017). As of 2017, certified forests 
across the US have provided an estimated 4.4 million tons 
of carbon dioxide equivalent through forest offsets under the 
California ETS, totalling 1% of carbon emissions (Anderson 
et al. 2017). Similarly, New Zealand being the first ETS to 
include forestry allows for the trading of forestry generated 
carbon offset credits to comply with emissions obligations 
(Manley and Maclaren 2012). As of June 2018, an estimate 
of 325,307 ha of forest was registered in the ETS represent-
ing almost half of the all the post-1989 forest land, which are 
considered to be new carbon sinks eligible in the NZ ETS 
to earn units for that carbon storage (New Zealand Forest 
Statistics 2019).

Interview responses also indicated that forest carbon 
offsetting is perceived as a more cost-effective solution 
than other forms of carbon offsets, such as investment in 
renewable energy, energy efficiency, and capture and storage 
technology. Respondents further expressed the potential for 
inclusion of internationally forestry offsets in their systems, 
however domestic priority (i.e. inclusion of forest in their 
own jurisdiction) was emphasized in terms of integration 
into the systems. Baranzini et al. (2018) reported similar 
public resistance to the use of carbon credits and carbon 
offsets associated with GHG abatements in foreign coun-
tries. Concerns over the displacement of local environmen-
tal benefits such as improved air quality in the jurisdiction 
of the ETS were cited throughout interviews as a potential 
drawback to including international forestry offsets in an 
ETS. However, with plans and targets for many countries 
and other jurisdictions to achieve carbon neutrality in future 
years, the scope and expansion of the incorporation of inter-
national forestry offsets in carbon pricing schemes are very 
likely (Baranzini et al. 2018). Endorsement of the recently 
developed California Tropical Forest Standard by the Cali-
fornia Air and Resources Board (CARB) is a groundwork 
effort to support implementing a scaled approach that 
reduces deforestation and degradation of tropical forest 
and incentivizes responsible action and investment (CARB 
2019). Under this scheme, polluters in California, such as 
electric utilities, oil refineries and others can offset their 
GHG emissions by paying governments in tropical forest 
areas for conservation of forest and carbon sequestration 
(CARB 2019).

Challenges and barriers from established ETS 
to inclusion of forestry offsets

Comparatively, respondents from the European Union ETS 
expressed concerns regarding the integration of forest carbon 
offsets. Concerns around leakage, permanence, additional-
ity, and the complexity of forest carbon accounting were 

referenced as major challenges for inclusion of forest carbon 
offsetting by both American and European respondents.

Carbon leakage describes the phenomenon that occurs 
when emissions or emissions reductions transfer from 
regulated to unregulated regions (Fell and Maniloff 2018). 
Respondents have concerns about offset credits being allo-
cated to entities outside of the regulated jurisdiction under 
the ETS such that emissions reduction benefits are not real-
ized within their ETSs. Leakage can occur for a multitude 
of reasons such as asymmetrical carbon policies, lack of 
comprehensive coverage, and displacement of activities to 
another region due to land-use changes or market forces 
(Kossoy 2015).

Other important challenges discussed by respondents 
included the issue of permanence of sequestered forest 
carbon or avoided emissions for which offsets credits are 
given. The permanence of forest carbon offsets and associ-
ated sequestration may be compromised by potential natu-
ral (e.g., wildfire, insect damage) and anthropogenic (e.g., 
logging) disturbances leading to unexpected and unavoid-
able carbon emissions that could discredit offsets and lead 
to weakened emissions targets (Parker et al. 2014). Expert 
respondents cited political pressures and changes in policy 
as the primary factors inhibiting the permanence of seques-
tration and avoided emissions associated with forestry off-
sets. Respondents further expressed their concerns regarding 
the additionality with reference to the integration of forestry 
offsets into emissions trading. Effective demonstration of 
additionality is critical to ensuring the effectiveness of GHG 
reductions through forest carbon offsetting, proving that 
emissions reductions would not have been achieved with-
out the offset credit (Richards and Huebner 2012). Several 
carbon offset registries use buffers where they set aside a 
certain percentage of forestry-related emissions reductions 
in a reserve that is accessed to refill any offsets that are lost 
due to disturbances.

Interview respondents raised the issue on accurate carbon 
accounting and monitoring, as well as the high transaction 
costs associated with forest offset projects, especially in 
terms of measuring, monitoring, reporting, and verifying 
(MMRV). Other challenges such as differences in govern-
ance and legislation amongst jurisdictions were referenced 
as perceived challenges to incorporating international for-
estry offsets into their respective systems.

A low price of carbon concerned many interview 
respondents, which fails to incentive emissions reductions 
and hinders enabling emissions regulations and practices. 
For example, the low price per ton of  CO2 in the Regional 
Greenhouse Gas Initiative (RGGI), the first cap-and-trade 
program in the US, failed to attract forest owners to cre-
ate offset opportunities (Daniels 2010). Instead, landowners 
would participate in the carbon market only when the offset 
price reaches a certain threshold that is beneficial to them 
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(Daniels 2010). A respondent from the California scheme 
stated that many entities did not use offsets to comply due to 
low prices and significant transaction costs. The respondent 
continued to note that smaller firms are less likely to partake 
in forest carbon offsetting, whereas for bigger firms with 
huge obligations, offsets can be a valuable option. While 
lack of a consistent carbon price signal and sporadic demand 
along with high transaction costs has been recognized as the 
barriers for forestry carbon offsets (and offsets in general), 
property characteristics such as stocking level, forest type 
and size, silvicultural treatment and protocol and legisla-
tive requirements also influence the financial viability of 
the forest carbon project and participation of landowners 
in the compliance forest offset projects in California’s Air 
Resource Board (Kerchner and Keeton 2015).

Finally, a general lack of communication and information 
sharing between different government levels, for instance 
between federal and provincial jurisdictions, was referenced 
by a respondent as a challenge that discourages participation 
of the lower levels of government. They continued to warn 
that a lack of clarity around offsetting policies and general 
lack of information between different scales of government 
could even lead to additional risks of double-counting an 
offset.

Attitude and perception of Chinese experts 
towards inclusion of forestry in ETS

Experts interviewed from the five Chinese pilot ETSs col-
lectively portrayed positive perceptions toward the inclusion 
of forestry and its role in viable ETS. Forest carbon seques-
tration was cited as having a unique role and advantages in 
carbon trading, achieving ecologically sustainable develop-
ment and addressing climate change in interviews with the 
pilot schemes.

China has a strong history of forest carbon trade with 
many afforestation and reforestation projects in operation, 
most of which are registered with Clean Development 
Mechanism (Forest Carbon Asia 2013), likely influencing 
the perception of local experts. Additionally, policymakers 
in China have a motivation for successful “carbon forests” 
(the forests planted and managed for carbon sequestration 
following specially designed technical provisions or meth-
odologies) while investors have a positive attitude towards 
its profitability (SFA 2014). The confluence of motivation 
by both policy officials and investors in the Chinese systems 
supported the inclusion of forestry in the Chinese pilot sys-
tems. For example, in the Beijing pilot system more than 
70,000 t of  CO2 equivalent has been sequestered through a 
number of forest carbon sequestration projects.

Respondents further elaborated the importance of the 
forest in promoting market activity and reducing the enter-
prise costs of carbon emissions quota management, while 

supporting the national eco-compensation mechanism and 
China Certified Emission Reductions (CCERs). Guangdong 
Changlong Carbon Sink Forestation Project was the first 
forest carbon project eligible for Chinese Certified Emis-
sion Reduction (CCER) credits (Xiaodong 2016). This was 
verified by the National Development Reform Commission 
(NDRC) with carbon credits purchased by Yuedian Corpora-
tion, priced at a value of 20 yuan/metric tons in June 2016 
(Xiaodong 2016; Li 2016).

Benefits to forestry offsets as a certified emissions reduc-
tion (CER) were addressed by respondents as a way to 
improve market activity, reduce enterprise costs associated 
with carbon emissions quota management, while stimulating 
forestry enterprise revenue. On the other hand, they con-
tinued that sustainable forest management can be achieved 
through the beneficial exploration of market mechanisms 
to further improve forest ecological benefits compensation 
programs. These forest carbon projects support the China 
Certified Emission Reduction (CCER) projects in the near 
future.

Respondents suggested that the inclusion of forestry off-
set should be a mandatory mechanism in ETS design and 
should be included at an early stage for its success in the 
long run. They further added that inclusion of forestry is not 
only beneficial for maintaining biodiversity and reduction 
of carbon emissions, but also carbon forest projects can and 
will continue to play an important role in reducing poverty 
in the region. To elaborate, a respondent explained forest 
carbon projects promote ecologically rich, economically 
poor areas in such a way that the project integrates local 
ecological compensation mechanism so that these projects 
can be used as low carbon poverty alleviation paths. Moreo-
ver, the respondent also suggested inclusion of forestry offset 
may expand the CCER market and support afforestation and 
reforestation particularly funding.

Challenges of forestry inclusion in Chinese pilot ETSs

Although perceptions towards forest carbon offsetting were 
promising in the Chinese pilot systems, as of 2016 less than 
2% (3.5 million ha) of the total forest area in China (Zhou 
et al. 2017) was established as the forests planted and man-
aged for carbon sequestration following specially designed 
technical provisions or methodologies (SFA 2010). Chal-
lenges of the inclusion of forestry offsets listed by respond-
ents (and re-iterated in the literature) include the increasing 
costs of afforestation and reforestation projects and poten-
tial disputes between landowners and forest carbon project 
developers consistent with the findings of Zhou et al. (2017).

Increasing cost of afforestation and reforestation for forest 
carbon projects is attributed to the higher required transac-
tion costs incurred, including project design and validation, 
carbon accounting, and monitoring for the entire project 
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compared to the non-carbon forests. In addition to the trans-
action cost, the increasing cost of carbon forests has been 
attributed to the quality of land, as most of these forests 
have been planted in barren and unproductive mountain 
areas located in remote places resulting increased cost of 
producing CCER by afforestation and reforestation (Zhou 
et al. 2017).

Other practical challenges faced by forestry offsets in 
China are attributed to the lack of active participation and 
consultation with landowners in terms of design and ben-
efit sharing negotiation where forest carbon projects have 
been developed. Collectively, this has resulted in disputes 
between landowners and project developers, causing land-
owner’s dissatisfaction with the carbon forest project. A few 
studies in Guangdong reported that as much as 63% (Zhou 
et al. 2017) to 80% (Fang and Gao 2015) of landowners 
involved in the carbon forest did not know about the carbon 
forest, as they (farmers) were not involved in designing the 
project nor in the benefit sharing arrangement of the project. 
Often the project developer selects the species to be planted, 
and decides the arrangement of the benefit sharing in such a 
way that the CCER credits from the forest belong to the pro-
ject developer, whereas the benefit from the timber produced 
from the forest belongs to the landowner (Zhou et al. 2017). 
For instance, the project developers’ preferred local broad-
leaved tree species such as Schima spp, Castonopsis fissa 
species in Guangdong, in contrast most of the landowner 
preferred to plant species such as Cunninghamia lanceolate 
and Pinus massoniana, which provide better short term eco-
nomic benefit to the farmers (Zhou et al. 2017). Such conflict 
between the landholders and project developers may hinder 
the viability of this climate change mitigation policy.

Though the Chinese respondents did not specifically raise 
the issue of the lack of uncertainty in future demand and 
supply for China Certified Emission Reduction (CCER), this 
could be a potential challenge to the inclusion of forestry off-
sets in carbon trading (Zhou et al. 2017). Under the Chinese 
pilot ETSs, for instance, there is a limitation on the use of 
CCER credits for capped entities, ranging from 5 to 10% of 
their total compliance obligation (Zhou et al. 2017), limiting 
the potential for growth and expansion.

Conclusion

Overall, North American and New Zealand experts por-
trayed cautiously optimistic attitudes towards the inclusion 
of forestry in their respective ETS, however respondents 
from the EU ETS were skeptical regarding the potential for 
inclusion in their system as well as the general effectiveness 
of these offsets. Experts from the Chinese pilot systems, on 
the other hand, were enthusiastic toward forest carbon off-
setting in China and suggested that forest carbon offsetting 

should be a mandatory mechanism for a robust carbon mar-
ket. Collectively, perceptions of carbon market experts have 
been shaped by the current capacity and experience of their 
system to include forest carbon offsets.

Respondents from North America, New Zealand, and 
European markets raised similar concerns and challenges 
associated with forest carbon offsetting, focusing primarily 
on how issues of leakage, permanence, additionality, and 
monitory, reporting, and verification (MRV) will be upheld 
with incorporation into their systems. In contrast, Chinese 
experts mainly emphasized the practical challenges experi-
enced implementing the forest carbon projects, focusing on 
increasing costs of afforestation and reforestation projects, 
a disconnect between realized benefits between landown-
ers and project developers, and uncertainty in future CCER 
supply and demand.

This study investigated the perceptions, attitudes, and 
challenges experienced by experts participating in estab-
lished ETSs globally and revealed that while the incorpora-
tion of forestry offsetting embodies great GHG reduction 
potential, there are design and implementation challenges 
that should be addressed to ensure viable systems. The study 
highlighted the political appetite to explore and continue 
forest carbon offsetting within carbon market development 
and function as well as the challenges related to risks and 
uncertainties of forestry offsets in ETSs that need to ensure 
the permanence of  CO2 reductions, minimize leakage from 
forest offset projects, develop robust MRV, and engage land-
owners. It appears that perceptions toward the success and 
potential of forestry offsets are related to the experience 
and duration of incorporation into the ETS, emphasizing 
the need for new ETS designs to include forest carbon off-
sets in the early stages of development to ensure familiarity 
and confidence in this mechanism. Given the provision of 
NDCs under the Paris Agreement and urgent global need 
for GHG emissions reductions, the future of forestry offsets 
with improved design and implementation features holds the 
potential to become a critical mechanism in global carbon 
and climate change mitigation policies.
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