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Abstract: We have developed the Forest Carbon Sink Index on afforestation and reforestation activities, a regulation
stated in article 26 of the ‘Law on the maintenance and enhancement of carbon sink (Carbon Sink Law)’, which took
effect on March, 2013. According to the legal purpose to evaluate the performance of individual forest carbon offset
projects and to compare each other at a certain point, values of the forest carbon sink index were calculated by the
scoring method. Three criteria were established based on the Carbon Sink Law: ‘Carbon’ (real greenhouse gas
reduction), ‘Human’ (socio-economic effect) and ‘Nature’ (environmental effect). Continuously, 9 indicators from the
three criteria were selected by top-down approach; the adequacy of each criteria and indicators were reviewed through
on-line Delphi survey; and finally weighted value of each criteria and indicators were assigned. To reflect the
characteristics of the domestic forest carbon offset projects, which focus on corporate social responsibility-typed projects,
we applied the score weighting method to minimize gaps among criteria and ones among indicators. After applying our
newly developed forest carbon sink index to five domestic forest carbon offset projects, we could confirm that the
criteria of ‘Human’ and ‘Nature’, which criteria are in relatively low weight, can play a role as an actual incentive to
reduce negative socio-economic and environmental impacts. Based on performance evaluation of the five forest carbon
offset project by the forest carbon sink index, the best or good performance project developers could be rewarded, and
further the performance evaluation would work as an incentive to stimulate the involvement of domestic project

developers in the field of forest carbon offset project.
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Figure 1. Procedure of index development.
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Table 1. Summary of REDD+ implementation guidelines and safeguards in the Cancun Agreements.

* Contribute to the achievement of the objective set out in Article 2 of the Convention; stabilization of GHG

concentrations in the atmosphere

REDD+ implementation

guidelines forests and other ecosystems

mate change
* Be results-based

* Be consistent with the objective of environmental integrity and take into account the multiple functions of

* Be implemented in the context of sustainable development and reducing poverty, while responding to cli-

* Respect for the knowledge and rights of indigenous peoples and members of local communities
* Transparent and effective national forest governance structures
* The full and effective participation of relevant stakeholders, in particular indigenous peoples and local com-

REDD+ safeguards munities

* Protection and conservation of natural forests and their ecosystem services, and to enhance other social and

environment benefits

* Actions to address the risks of impermanence and leakage

Source: Bae (2012)
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Table 2. Principles and certification system of VCS and CCBS.

141

Principles

Certification

Silver: satisty

VCS Relevance, completeness, consistency, accuracy, transparency, conservativeness only carbon standard
Original conditions in the project area, baseline projections,
General section project design and goals, management capacity and best practices,
legal status and property rights
Climate section Nf:t positive cllmate' impacts, offsite climate impacts (‘leakage’), .y
climate impact monitoring Gold: satisfy
CCBS " . - - carbon standard
Community section Net positive community impacts, offsite stakeholder impacts, and CCBS
community impact monitoring
Biodiversity section Il;I.et positive .blodlversny. impacts, offsite biodiversity impacts,
iodiversity impact monitoring
Climate change adaptation benefits, exceptional community benefits, exceptional biodiversity benefits
Source: VCS Standard. (2013), and CCB Standards. (2008).
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Council), PEFC(The Programme for the Endorsement of
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Table 3. Relevance between principles of Forest Carbon Sink Index and principles/criteria of SFM standards.

Criteria The Montreal Process FSC PEFC
Criterion 1: maintenance and appropri-
Carbon Criterion 5: maintenance of forest con- Principle 7: management plan ate enhancement of forest resources
tribution to global carbon cycles Principle 8: monitoring and assessment and their contribution to the global
carbon cycle
Criterion 6: maintenance and enhance- Principle .1: comp liance with laws and
. - FSC principles I L .
ment of long-term multiple socio-eco- I . . Criterion 6: maintenance of other socio-
. Principle 2: tenure and use rights and - . -
nomic benefits to meet the needs of o economic functions and conditions
Human . responsibilities o . . .
societies L e s Criterion 7: compliance with legal
.. ) . N Principle 3: indigenous peoples’ rights .
Criterion 7: legal, policy and institu- o ] . . requirements
. principle 4: community relations and
tional framework .
worker’s rights
Criterion 2: maintenance of forest eco-
system health and vitality
Criterion 1: conservation of biological Criterion 3: maintenance and encour-
Fhve.:rsny_ . . Principle 5: benefits from the forest agement of productive functions of
Criterion 2: maintenance of productive Princi S - forests (wood and non- wood)
. rinciple 6: environmental impact o L. .
capacity of forest ecosystems . Lo . Criterion 4: maintenance, conservation
Nature Principle 9: maintenance of high

Criterion 3: maintenance of forest eco-
system health and vitality

Criterion 4: conservation and mainte-
nance of soil and water resources

conservation value forests
Principle 10: plantations

and appropriate enhancement of bio-
logical diversity in forest ecosystems

Criterion 5: maintenance and appropri-
ate enhancement of protective func-
tions in forest management (notably
soil and water)

Source: TMPWG. (2007), SmartWood Korea Interim FM Standard. (2008), and PEFC International Standard. (2010).
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Table 4. Criteria and indicators of Forest Carbon Sink Index.
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Basis materials

Criteria  Indicators Calculation method Non-trade
Trade type
type
@ Additory GHG reductions (tCO,)
Effectiveness — total GHG reductions within the period of monitoring PDD,
[calculation] set the largest amount of GHG reductions among forest carbon  monjtoring
offset projects as 1; evaluate other project’s GHG reductions relatively report, PDD,
Carbon @ Annual GHG reductions per unit area within the period of monitoring verification  monitoring
(tCO,/ha/yr) report, report
Efficiency [calculation] set the largest annual GHG reductions per unit area among ~ Validation
forest carbon offset projects as 1; evaluate other project’s average GHG report
reductions relatively
(® Establishment and fulfillment of consultation process with stakeholders
Stakeholders (e.g. public hearing, presentation meeting, etc.)
participation [calculation] fulfillment of consultation process: 1, nonfulfillment of con- L
sultation process: 0 Evidential document
Human  Contributiveness @ Proportion of local employment in the number of total employs
toward community [calculation] standardize to 0-1(0%: 0, 100%: 1)
Socio-economic ® Establishment and fuifillment of a measure for reducing negative
impact assessment socio-economic impact
[calculation] insufficiency: 0, normal: 0.5, good: 1
TR ® Proportion of native tree species in total planting trees
Biodiversity [calculation] standardize to 0-1(0%: 0, 100%: 1) PDD,
monitoring
@ Occurrence of deforestation report, PDD,
Impermanence [calculation] do not occur: 1, occur: 0 verification monitoring
rt
Nature Occurrence of leakage v;ﬁgzg;)n fepo
Leakage [calculation] amount of calculated leakage of total GHG reductions report
0-2%: 1,2.1-10%: 0.5, over 10.1%: 0 P
Environmental @ Establishment and fulfillment of a measure for reducing negative envi-
impact ronmental impact
assessment [calculation] insufficiency: 0, normal: 0.5, good: 1

Korea Forest Carbon Offset Standard (KFS, 2013) regulates to estimate the leakage into 2% of net reductions in case of the project’s annual
carbon dioxide net absorption is less than 100tCO without considering secondary emissions.
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Table 5. Weighted value of criteria and indicators of Forest Carbon Sink Index.

Secondary

mportance Weiazlgh;ed Preliminary questionnaire result questionnaire result
o valu :
Criteria value  (value sum Indicators Importance Rank Rank Value Importance Value .
weights) value sum  reciprocal  sum value sum Ranking
weights  weights  weights weights
Carbon 431 0.3838 Effec.tlveness 4.12 0.3333  0.3636  0.2075 4.12 0.1959 1
Efficiency 3.50 0.1667  0.1818  0.1763 3.95 0.1879 2
Stakeholders participation 3.38 0.1111  0.0744  0.1038 3.38 0.1038 4
Human 3.50 0.3117  Contributiveness toward community ~ 2.92 0.0556  0.0496  0.0897 292 0.0897 5
Socio-economic impact assessment  3.85 0.1667  0.1488  0.1182 3.85 0.1182 3
Biodiversity 3.04 0.0333  0.0291  0.0696 2.70 0.0634 9
Nature 310 0.3045 Non-permanence 3.73 0.0667  0.0873  0.0853 3.73 0.0876 6
Leakage 2.92 0.0167  0.0218  0.0668 2.92 0.0686 8
Environmental impact assessment 3.62 0.0500  0.0436  0.0828 3.62 0.0850 7
Total 1 1 1 1
Table 6. Evaluation on criterion ‘Carbon’ of five forest offset projects.
Partial score of each
project A B C D E
Indicators
1. effectiveness
Carbon . 77.08 74.13 39.86 15.19 92.16
2. efficiency
3. stakeholders participation
Human 4. contributiveness toward community 100.00 100.00 100.00 100.00 100.00
5. socio-economic impact assessment
6. biodiversity
Nature 7. non-permanence 100.00 100.00 100.00 100.00 100.00
8. leakage
9. environmental impact assessment
Total 91.20 90.07 76.92 67.45 96.99
Ranking 2 3 4 5 1
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Table 7. Evaluation of five forest carbon offset project by Forest Carbon Sink Index.

=15
=

145

Partial score of
each project A B C D E
Indicators
1. effectiveness
Carbon . 77.08 74.13 39.86 15.19 92.16
2. efficiency
3. stakeholders participation
Human 4. contributiveness toward community 37.93 0 66.70 37.93 0
5. socio-economic impact assessment
6. biodiversity
7. non-permanence
Nature 100.00 100.00 100.00 100.00 100.00
8. leakage
9. environmental impact assessment
Total 71.86 58.90 66.54 48.10 65.82
Ranking 1 4 2 5 3
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