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I

Introduction
The aim of this perspectives paper is to explore in greater depth part of the cost-benefit
analysis of the Sustainable Development Goals (SDG) undertaken by Markandya (2014).
The purpose is not to criticise the general approach but to approach part of that analysis
from a different perspective, specifically I will undertake a regional cost-benefit analysis of
Goal 15.2:
By 2020, promote the implementation of sustainable management of all type of
forests, halt deforestation, restore degraded forests, and increase afforestation and
reforestation by x% globally
Markandya’s approach to the assessment of the SDGs is to link these where possible to the
existing Aichi Targets under the Convention on Biological Diversity (ref). Although the
proposed SDG goals 14 and 15, covering marine resources and terrestrial ecosystems
respectively, sit within a much wider set of sustainable development issues they are
arguably consistent with the CBD’s Ecosystem Approach (ref) and there are good
justifications for using the Aichi targets as the basis for the CBA. First, a number of the Aichi
targets have been framed in quantitative terms making them more amenable to CBA.
Second, the implementation costs of a number of the Aichi targets have already been
investigated. These cost estimates may lack certainty and detail, but they are a reasonable
basis for analysis. An important point with both the SDGs and Aichi targets is that the
implementation measures are likely to be common across multiple targets (see for example
Hardcastle and Hagelberg, 2012) so it may not be possible to directly contrast CBA
outcomes across a range of targets.
Whilst the implementation costs of measures to achieve the Aichi targets have been
estimated during a specific programme of work, the same is not the case for the benefits of
achieving the targets. There have been a number of high level assessments of the impacts of
policy inaction with respect to ecosystem and biodiversity in both monetary (Braat and ten
Brink, 2008) and biophysical terms (PBL, 2010), the latter also assessed scenarios to
mitigate losses. Therefore there is evidence to motivate the targets, but this does not tell us
about the relative economic or efficiency or effectiveness of different actions given likely
resource constraints. However, there have been a number of economic valuation studies
and resources developed that can be applied to an assessment of the SDG or Aichi targets.
One of the more versatile resources is the development of valuation databases that
catalogue existing valuation studies, for example the ‘TEEB valuation database’ 1 as
described by de Groot et al (2013). These allow the identification of single or multiple
values or meta-analyses which can be transferred to the likely outcomes of SDG or Aichi
targets.
In the next section I will discuss some of the issues with the use of such benefit estimates.
The paper will then focus on a CBA of SDG 15.2 as it relates of Aichi target 5:
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By 2020, the rate of loss of natural habitats, including forests and wetlands, is a
least halved and where feasible brought close to zero, and degradation and
fragmentation is significantly reduced.
I will use values derived from the TEEB valuation database to estimate regional level values
of the losses in forest biomes without policy action. The Aichi target 5 cost estimates of
Hardcastle and Hagelberg (2012) will then be used to identify regional level costs of
implementing measures to meet that target. Finally I will undertake a regional level CBA
using these estimates, the motivation being to explore the potential distributional issues of
the targets.

Review of Benefits Estimates
In his paper Markandya (2014) uses valuation estimates covering a range of forest
ecosystem services including commercial and fuel wood values of timber, recreational
values, passive use values and carbon storage values. The estimates for recreational and
passive use values are drawn from the same extant literature that forms the basis of the
TEEB valuation database. It is worthwhile considering the composition of value estimates
within that database both in terms of ecosystem service coverage and valuation
methodology.
Figure 1 presents the proportions of each ecosystem service category for both tropical and
temperate forest biomes. The largest ecosystem service category for tropical forest in
terms of number of value estimates is provisioning services (43%), as the database does
not contain timber values these are largely non-timber forest products, i.e. the benefits of
the forest to local communities. A third of tropical forest value estimates are for regulating
services including carbon (though typically not based on carbon damage values) and
watershed services. Just over a fifth of values related to cultural services, typically tourism
values. In contrast for temperate forest 49% of value estimates relate to cultural services
(largely recreation) and nearly one fifth to supporting service, i.e. biodiversity. Arguably
these differences reflect the different nature of and priorities for forest resource
management in these biomes. The majority of temperate forest studies have been
undertaken in Europe where forests (or at least those being valued) have historically been
managed for timber extraction but focus has more recently shifted towards recreational
and biodiversity benefits. With respect to the latter this is evidenced by moving away from
plantation monocultures towards greater mixes and native tree species. In contrast the
motivation for tropical forest valuation is to demonstrate the plurality of non-extractive
ecosystem services and their value to prevent exploitation.
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Figure 1 Percentage of forest biome values by ecostyem service category
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Figure 2 presents the valuation methods used to obtain the ecosystem service benefits. The
majority of tropical forest valuations use market value type estimates specifically the costs
of obtaining substitute non-timber forest products or replacing the regulating services
provided by those forests. By contrast, nearly 60% of the temperate forest values are from
stated preference techniques (contingent valuation, choice experiments). The very small
number of revealed preference studies (e.g. travel cost models) most likely reflects a
preference amongst European researchers for using stated preference approaches to
estimate recreational values.
Figure 2 Percentage of forest biome by valuation method
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There are a number of important issues to consider when using these types of values for
CBA of policy actions, particularly at the global level. For more general caveats on using
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valuation databases to identify policy relevant values see McVittie and Hussain (2013).
Arguably the key issues with respect to the use of these extant values are passive use
values and non-marginal values.
There are a number of studies in the valuation literature that deal with the passive use
value of forest, these include motivations such as existence value and option values.
However, these are difficult to deal with in value transfer exercises. The benefitting
population is often difficult to exactly define, e.g. Europeans with existence values for a
particular tropical rainforest, this results in the question ‘what is the population over which
we should aggregate values?’ The appropriate area over which to apply values is also
difficult to define, whilst we might elicit passive use values for a specific area of tropical
forest there is great potential for part-whole bias in that values for substitute sites are
inadequately considered. Consequently, although passive use values are clearly important
they are difficult to fully account for, and in the valuation estimates discussed in the next
section they were frequently removed from the analysis for the reasons above. The
approach discussed below to value estimation is also not amenable to inclusion of passive
use values as the benefiting population and globally relevant substitute sites cannot be
identified for individual forest patches.
The valuation estimates collected for valuation databases typically reflect marginal changes
in the provision of ecosystem services. They are not appropriate for estimating the total
value of an ecosystem. What is not well understood is the rate at which unit values (i.e.
$/ha) decline as the extent of the ecosystem being valued increases particularly when we
are aggregating changes over national, regional or global scales. Put simply, can we
defensibly use a $/ha value originally elicited for changing forest extent at one site by 10ha
to value changes totalling thousands of hectares on a global scale? Even at subnational
levels, simultaneously increasing or decreasing the extent of all forests is arguably nonmarginal with respect to the context of the original valuation study. A further complication
is that when undertaking such ‘scaling-up’ of values we cannot easily account for the
relationships between different sites which may act in a substitutive or complimentary
manner.
However, despite the caveats relating to the use of the existing value estimates they are
likely to be the only reasonable valuation sources that can be used for global level costbenefit analysis. The alternative approaches to policy evaluation such as cost-effectiveness
analysis may avoid the use of benefits estimates, but this in itself leads to need for some
alternative metric of effectiveness that may not be either commensurable or measurable
across all policy goals. Therefore despite the caveats we can identify in relation to the use
of extant valuation estimates there are often the only source of commensurate
quantification of policy outcomes.

Regional Benefits Estimates
In this section I will present some alternative value estimates based on existing work
(Hussain et al, 2010; Hussain et al, 2013). These values are based on the same valuation
database used by Markandya (2014) as described in de Groot et al (2012). However, in our
4

previous analysis (Hussain et al, ibid) we undertook a more comprehensive meta-analysis
that considered the spatial and socio-economic context of the valuation studies in the
valuation database. Specifically, we used publically available GIS datasets to identify
variables that could explain the per hectare values estimated in the studies within the
database; this allowed us to estimate value functions for different biomes (temperate
forests and woodlands, tropical forests, and grasslands). These value functions are
presented in table 1.
Because we used the spatial variables rather than relying on the variables within the
database, we were also able to observe those variables for any other site of each biome for
which we wanted to estimate values. In the case of our previous studies we used the Global
Land Cover 2000 (GLC 2000) dataset to identify patches of the biomes of interest 2. In that
work we estimated the value of each biome patch in the GLC 2000 dataset for both a
reference year in 2000 and for changes in the size of each patch under different change
scenarios estimated by PBL (2010) by either the years 2030 or 2050. The aim of our
valuation exercise was to determine the overall change in value due to each change
scenario and where costs could be identified to undertake a cost-benefit assessment.
The motivation for using those existing value estimates in the current analysis is that they
provide an alternative set of value estimates to those contained in de Groot et al (2012).
The key difference is that the de Groot et al value estimates are based on the context of
each of the valuation studies within the database, whereas the estimates based on the
Hussain et al studies take those same estimates but apply them to the context of actual
biome patches. This is not to suggest that the latter values are more ‘accurate’ as they rely
on estimated value functions where goodness-of-fit does not exceed 40% and the biome
patches are of relatively crude resolution. Arguably the benefit of the approach is that it can
highlight some of the potential variability of benefits arising from the SDG or Aichi targets
and indicate where distributional issues in the incidence of costs and benefits might arise.
Both the unit and aggregate values for biomes will vary across countries and regions,
recognising this adds a valuable further layer to the analysis of the benefits of the SDGs.
The value functions that were estimated from the spatial meta-analysis undertaken by
Hussain et al (2010, 2013) are presented in table 1. The study estimate value functions for
temperate forests, tropical forests and grasslands, the first two are presented here. Both of
the functions use a log-log specification where the natural log of the explanatory variables
are regressed against the natural log of the per ha values; the log transformation
normalises what typically highly skewed distributions for each of the variable. For both
forest biomes the negative coefficient for site area indicates that smaller sites have higher
per ha values which are consistent with diminishing marginal utility. The positive
coefficient for gross cell product reflects the positive relationship between income and
value, we suggest that income is a proxy for ability and hence willingness to pay for
The GLC 2000 dataset has a resolution of 1 km2 where grid cells are allocated to one of 23 land cover types based on the
dominant type in each cell. This is a crude level of resolution for individual sites and is likely to mean that some patches
are lost during classification and some are effectively increased in size. However, as our estimated value functions find
that per ha values are negatively related to patch size (i.e. smaller patches are more valuable) the resulting value
estimates will be more conservative.
2
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ecosystem services. The extent of urban areas within 50 km of forest sites also positively
increases per ha values; this reflects both the presence of a population that benefits from
forest ecosystem services and also the potential for greater pressures on forest sites.
Human appropriation of net primary product is a measure of the intensity of land use,
specifically the amount of biomass being harvested by humans for example through
agriculture; the negative coefficients indicate that more intensive land use within 50 km of
forest sites reduce the value of those forest sites. There are two further variables in the
value function for tropical forests. The area of other forest sites within 50 km reflects the
presence of substitute sites that reduce per ha values. The length of roads within 50 km
may reflect either the fragmentation of habitats or the potential accessibility.
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Table 1 Value functions for temperate and tropical forest biomes (source: Hussain et al, 2010
and 2013)
Variable
Comment
Coefficient (p-value)
Temperate
Tropical
forests
Forests
Constant
28.627
12.960
(0.000)
(0.002)
Natural log of the
-0.420
-0.230
study site area
(0.000)
(0.001)
Natural log of Gross
Measure of economic output that
Cell Product within
acts as proxy for ability
0.247
0.402
50km radius
(willingness) to pay for ecosystem
(0.104)
(0.022)
services
Natural log of urban
Measure of presence of population
area within 50km
likely to benefit from ecosystem
0.245
0.424
radius of study site
services and/or proxy measure of
(0.092)
(0.001)
pressure
Natural log of human Proxy measure of human
appropriation of Net
exploitation of ecosystem services
-1.610
-0.394
Primary Product
and/or land management –
(0.000)
(0.181)
within 50km radius of primarily agricultural land
study site
Natural log of area of Measure of substitute and/or
-0.336
forest within 50km
complimentary sites
(0.100)
radius of study site
Natural log of length
Measure of accessibility and/or
-0.204
of roads within 50km fragmentation of site
(0.124)
radius of study site
Number of study sites
Adjusted R2

69
0.348

102
0.392

Table 2 and 3 present regional summaries of per ha values for temperate and tropical
forest sites respectively. An initial comment to make with respect to both is that the
estimated values compare well with global aggregate per ha values reported by de Groot et
al (2012). Deflating the de Groot et al estimates to 2012 values 3 temperate forests have a
value of 3,250 US$/ha and tropical forests have a value of 5,679 US$/ha. The typically
lower per ha values for temperate forests estimated using the value function perhaps
reflect an inherent bias due to our use of GLC2000 data where no forest patch can be
smaller and 1km2, whilst the variation in values across regions reflects variables such as
income levels (as represented by gross cell product). Our estimated values for tropical
forests are more problematic in that for some regions extremely high values are obtained
Using the World Bank’s World Development Indicators data the 2007 to 2012 GDP deflator for International US$ is
0.927
http://databank.worldbank.org/data/views/variableSelection/selectvariables.aspx?source=world-developmentindicators
3
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(e.g. Middle East and North Africa). These outlying value estimates most likely reflect the
lack of coverage of these regions in the valuation literature, so they are inadequately
represented in meta-analysis. Furthermore, where particular biomes such as tropical forest
are not present to any great extent in some regions then outlying value estimates can be
safely ignored. In this case the GLC2000 dataset does not distinguish between temperate
and tropical forest, instead our identification of tropical forest patches was based on
latitude rather than more complex criteria including altitude and climate.
Table 2 Summary per hectare values for temperate forest patches in each region (estimated
using GLC 2000 land cover data and Hussain et al, 2010 value functions)
Region
Number
Mean
Median Minimum Maximum
of
value
value
value
value
patches
(2012
(2012
(2012
(2012
$/ha)
$/ha)
$/ha)
$/ha)
243,335
OECD
2,971
2,607
8
14,478
Central and South
54,894
America
2,522
2,340
21
9,187
Middle East and North
3,771
Africa
2,573
2,409
60
7,691
2,774
Sub-Saharan Africa
1,442
1,151
15
8,174
212,477
Russia and Central Asia
2,354
2,417
5
8,556
31,122
South Asia
1,420
1,304
11
4,536
49,890
China Region
1,963
1,709
14
7,043
Table 3 Summary per hectare values for tropical forest patches in each region (estimated
using GLC 2000 land cover data and Hussain et al, 2010 value functions)
Region
Number
Mean
Median Minimum Maximum
of
value
value
value
value
patches
(2012
(2012
(2012
(2012
$/ha)
$/ha)
$/ha)
$/ha)
OECD
18,693
59,570
3,953
91 12,336,084
Central and South
America
122,679
6,578
2,604
68 11,098,033
Middle East and North
Africa
1,279 1,424,014
775,084
1,776 23,153,657
Sub-Saharan Africa
37,368
1,994
754
16 4,462,767
Russia and Central Asia
0
3,995
1,787
59 4,442,148
South Asia
72,478
2,811
2,260
153
31,921
China Region
2,115
59,570
3,953
91 12,336,084
To allow comparison with the value estimates used by Markandya (2014) we can apply our
per ha values to the same estimates of forest biome extent. These are derived from the
IMAGE model developed by Alkemade et al (2006) which were previously used by
Markandya and Chaibai (2011). Table 4 presents the total estimated value for each of the
8

two forest biomes in each region. Given the commentary above regarding the issue of nonmarginality these values for the total extent of each biome across each region should be
considered as purely illustrative and at best reflect the order of magnitude of the biome
values. A more appropriate application of the value estimates is to the marginal changes in
extent as a result of policy action or inaction. To illustrate this table 5 presents the regional
values for the annual loss in forest biome extent assumed by Markandya and Chiabia
(2011) and Markandya (2014); total losses of 9%, 19% and 12% were assumed between
2000 and 2015 for boreal, temperate and tropical forest respectively4. In table 5 the losses
have been calculated on a regional basis using figures presented in Markandya and Chaibai
(2011).
Table 4 Total biome values for temperate and tropical forest (biome extent based on
Markandya and Chaibai, 2011; value own calculations based on Hussain et al, 2011)
Region
Temperate forest
Tropical forest
Biome extent Biome value Biome extent Biome value
(‘000 ha)
(2012 $bn)
(‘000 ha)
(2012 $bn)
OECD
948,450
2,817
19,219
1,145
Central and South America
82,246
207
717,571
4,720
Middle East and North
Africa
0
0
0
0
Sub-Saharan Africa
21,466
31
278,665
556
Russia and Central Asia
1,080,697
2,544
0
0
South Asia
36,433
52
204,996
576
China Region
190,110
373
2,191
6
Total
6,025
7,003
Table 5 Annual loss of forest extent and associated loss of value 2000 to 2050 (biome extent
based on Markandya and Chaibai, 2011; value own calculations based on Hussain et al, 2011)
Region
Temperate forest
Tropical forest
Annual loss of
Annual loss
Annual loss
Annual loss
biome extent
of biome
of biome
of biome
(‘000 ha)
value
extent (‘000
value
(2012 $m)
ha)
(2012 $m)
OECD
2,184
6,487
38
2,261
Central and South America
236
594
962
6,325
Middle East and North
Africa
0
0
0
0
Sub-Saharan Africa
193
278
1,177
2,347
Russia and Central Asia
1,909
4,494
0
0
South Asia
283
402
706
1,986
China Region
631
1,239
9
25
Total
5,436
13,495
2,891
12,943

Boreal and temperate forest losses are combined on a proportional basis here (12% combined loss in extent) as the
value function does not distinguish between these biomes.
4
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The total losses from deforestation from 2000 to 2050 reported by Markandya (2014)
range from US$334bn to US$1,118bn, this compares to a total undiscounted value of
US$1,322bn across both forest biomes implied by the value functions in this paper.
However, a key aspect of the current analysis is that by using regional estimates of value it
is possible to explore the distributional aspects of policy intervention. For temperate (and
boreal) forests the loss in ecosystem service benefits primarily occur in OECD countries
and Russia and Central Asia; this reflects both the extent of those biomes in those regions;
recall the relatively low variation in regional per ha values for this biome (table 2). For
tropical forest the loss in the value of ecosystem benefits from deforestation reflects both
the relative biome extent across regions but also the greater variability in per ha values
(see table 3) where losses in OECD countries are relatively high despite modest changes in
forest extent. Given these regional variation in benefits it is therefore interesting to explore
how cost estimates may vary across regions.

Regional Cost Estimates
Hardcastle and Hagelberg (2012) undertake an analysis of the Aichi targets relevant to
forest biomes (specifically targets 5, 7, 11 and 15). The approach used with respect to
target 5 was to estimate a typical cost per country and then to multiply this by 100
countries to arrive at a global cost. The cost estimates are also broken down across the
actions needed to achieve target 5:






Biodiversity inventories: desk-based studies drawing on existing resources and
remote sensing;
Monitoring system: based on existing experience for forest inventories and data
collection;
Training and education of professional officers: cost of training 3 people to MSc level
at an international facility plus 20 students per country in national institutions;
Law enforcement: cost for transport, equipment and performance incentives; and
Creation of enabling conditions: based on the estimated annual US$10-15bn costs of
the failure to collect forest taxes and revenue losses from illegal logging, the
assumption being that countries would be willing to spend up to this amount.

These are further broken down into upfront costs and recurring annual costs. Hardcastle
and Hagelberg (2012) note that these actions are likely to be common across the cluster of
forest related Aichi targets so there is a potential for double counting if the estimates are
applied across the individual targets.
The estimated total costs for target 5 are summarised in table 6, these are the per country
estimates aggregated over 100 countries. There is no indication of how these might be
reallocated on a regional basis, particularly in terms what are the drivers of the cost of each
action in each country. However, Hardcastle and Hagelberg (2012) do suggest that
resources could be concentrated on those countries with largest forest resources; they
identify 17 countries with forest extent greater than 40 million ha each (>1% of total global
forest) accounting for a cumulative 76.6% of global area. An approach to allocating costs
across regions would be to use the number of countries from that list of 17 in each region.
10

A second approach to give a range of cost estimates would be to allocate the global
estimates based on proportions of forest extent in each region. The cost estimates using
both approaches are presented in table 7, giving a potential range of costs. However, this
cost allocation assumes that all cost elements are equally applicable across each region. It
would be reasonable to assume that the incidence of costs, particularly where these are to
create capacity not currently present, will fall disproportionately on some regions and most
likely the least developed and those with large forest resources. An alternative cost
allocation would be assume that the law enforcement and enabling conditions costs, both
in terms of upfront (US$10,300m) and ongoing (US$10,300m), fall entirely on non-OECD
regions with the allocation across those regions in accordance with the approaches
described above. The estimates of these costs are presented in table:
Table 6 Estimated upfront and recurring costs of actions associated with Aichi target 5 for
forests (source: Hardcastle and Hagelberg, 2012)
Actions
Upfront costs (US$m)
Annual on-going costs
(US$m)
Biodiversity inventories
25
Monitoring system
150
40
Training and education
20
50
Law enforcement
300
300
Enabling conditions
10,000
10,000
Total
10,495
10,390
Table 7 Aichi target 5 costs by region based on equal cost allocation (developed from
Hardcastle and Hagelberg, 2012)
Proportion of major
Proportion of forest biomes
forested countries
% Upfront Annual
% Upfront Annual
(US$m) (US$m)
(US$m) (US$m)
OECD
23.5
2,469
2,445
27.0
2,835
2,807
Central and South
America
29.4
3,087
3,056
22.3
2,343
2,320
Middle East and North
Africa
0.0
0
0
0.0
0
0
Sub-Saharan Africa
23.5
2,469
2,445
8.4
879
871
Russia and Central Asia
5.9
617
611
30.2
3,166
3,135
South Asia
11.8
1,235
1,222
6.7
707
700
China Region
5.9
617
611
5.4
563
558
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Table 8 Aichi target 5 costs by region based on enforcement and enabling costs allocation to
non-OECD regions (developed from Hardcastle and Hagelberg, 2012)
Proportion of major
Proportion of forest biomes
forested countries
% Upfront Annual
% Upfront Annual
(US$m) (US$m)
(US$m) (US$m)
OECD
23.5
46
21
27.0
53
24
Central and South
America
29.4
4,019
3,988
22.3
3,195
3,171
Middle East and North
Africa
0.0
0
0
0.0
0
0
Sub-Saharan Africa
23.5
3,215
3,190
8.4
1,199
1,190
Russia and Central Asia
5.9
804
798
30.2
4,317
4,285
South Asia
11.8
1,608
1,595
6.7
964
957
China Region
5.9
804
798
5.4
768
762

Regional Cost Benefit Analysis
In this section I apply the regional estimates of the costs and benefits of applying Aichi
target 5 to forest biomes. For this I will adopt the same assumptions of cost and benefit
flows as used by Markandya (2014), specifically:
a)
b)
c)
d)

Costs cover the period 2013 to 2020;
50% of baseline forest losses will be avoided through implementation of measures;
The benefits of the reduction in losses will only occur after 2021;
The benefits will continue until 2050.

Both costs and benefits will be discounted at 5%.
The results of the cost-benefit analysis based on an equal cost allocation across regions are
presented in table 9. In each year from 2013 to 2020 there are no accrued benefits; from
2021 to 2050 the baseline losses are reduced by 50%. The upfront costs occur in 2013 and
annual recurring costs are incurred in each year from 2014 to 2020. The costs are also
presented as lower and upper estimates based on the alternative methods of distributing
total measures costs across the regions described above, neither approach was consistently
higher or lower across the regions (see table 8). The benefit-cost ratios are consistent in
excess of 1 with the exception of the Sub-Saharan Africa region under the upper cost
estimates.
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Table 9 Cost-benefit analysis of implementing Aichi target 5 for forests based on equal cost
allocation across regions
Benefit-cost
Benefits
Costs
ratio
Total
Lower Upper
Temperate Tropical
forests Lower Upper
cost
cost
33,749
11,764 45,513 15,824 18,168
2.9
2.5
OECD
Central and South
3,090
32,905 35,995 15,017 19,780
2.4
1.8
America
Middle East and
0
0
0
0
0
North Africa
Sub-Saharan
1,445
12,209 13,654 5,635 15,824
2.4
0.9
Africa
Russia and Central
23,381
0 23,381 3,956 20,290
5.9
1.2
Asia
2,093
10,330 12,422 4,533 7,912
2.7
1.6
South Asia
6,445
128
6,573 3,610 3,956
1.8
1.7
China Region
70,203
67,335 137,538 48,575 85,931
2.8
1.6
Total
Table 10 presents the cost-benefit analysis undertaken on the basis of enforcement and
enabling costs being allocated across non-OECD countries. As would be expected this has a
considerable effect on the benefit-cost ratio for the OECD region. The impact on the other
regions is more modest when compared to the equal cost allocation results, but it does
reduce benefit-cost ratios in each region. However, these do largely remain greater than 1,
with the exception of the Sub-Saharan Africa and also now the Russia and Central Asia
regions under the high cost estimates.
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Table 10 Cost-benefit analysis of implementing Aichi target 5 for forests based on
enforcement and enabling cost allocation to non-OECD regions
Benefits
Costs
Benefit-cost
ratio
Temperate Tropical
Total Lower Upper Lower Upper
forests
cost
cost
33,749
11,764 45,513
160
184
283.8 247.1
OECD
Central and South
3,090
32,905 35,995 20,518 25,805
1.8
1.4
America
Middle East and
0
0
0
0
0
North Africa
Sub-Saharan
1,445
12,209 13,654 7,699 20,644
1.8
0.7
Africa
Russia and Central
23,381
0 23,381 5,161 27,724
4.5
0.8
Asia
2,093
10,330 12,422 6,194 10,322
2.0
1.2
South Asia
6,445
128
6,573 4,933 5,161
1.3
1.3
China Region
70,203
67,335 137,538 44,666 89,840
3.1
1.5
Total

Discussion and Summary
This paper has sought to undertake a detailed regional assessment of the costs and benefits
of SDG goal 15.2 as it can be related to the forest biome aspects of Aichi target 5. The
regional focus was intended to identify potential distributional issues that arise when
applying global level targets. The benefits of achieving the goal were estimated using the
results of a previous meta-analysis of forest biome values that were then applied to a global
dataset of forest patches. This approach allowed the specific environmental and socioeconomic context of each patch to be accounted for. The seven broad regions used to
aggregate the value estimates were chosen to reflect existing land cover modelling
(accounting for socio-economic and biophysical drivers) that estimated changes in the
extent of forest biomes over the time period of interest. Cost estimates were drawn from
existing work to identify the resource needs for meeting the Aichi targets; this paper then
attempted to estimate the potential regional distribution of those cost estimates.
The estimation of per hectare values for temperate forest revealed relatively consistent per
ha values across each region, whereas those for tropical forest were more variable with
some extreme values estimated. However, when combined with the context of the actual
land cover of forest biomes and predicted changes those values are more balanced. The
impacts of temperate forest loss have the highest impact in the OECD and Russia and
Central Asia regions; tropical forest loss impacts are highest in Central and South America,
Sub-Saharan Africa, the OECD (e.g. Mexico) and South Asia. For each forest biomes the total
estimated annual losses without policy intervention are in the range US$13bn to
US$13.5bn, or US$26.5bn in total.
The cost estimates were based on Hardcastle and Hagelberg’s (2012) estimates for forest
biomes for the Aichi targets. Although those estimates use average country level costs
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which are then aggregated over 100 countries, the estimates themselves do not relate to
either forest extent or the existing institutional capacity of any particular country.
Consequently I have made a number of assumptions regarding how costs can be
distributed according to forest extent and also potential for governance, in effect these give
four cost estimates per region. This offers the opportunity to consider the sensitivity of the
subsequent CBA. The main effect of these assumptions is the extent to which costs are
distributed between OECD countries (which can be assumed to have strong existing
governance) and regions including Central and South America, Sub-Saharan Africa and
Russia and Central Asia (due to the large forest extent).
The CBA found that on the whole the targets can be achieved with a benefit-cost ratio in
excess of unity. But when it was assumed that costs enforcement and enabling costs were
only incident on non-OECD regions the benefit-cost ratio massively increases for the OECD
region, but with a generally small impact across the other regions. Hence it might be
concluded that the main beneficiaries of SDG 15.2 and Aichi target 5 are the OECD, but the
economic efficiency for other regions is more marginal. Indeed for individual countries
within regions the cost-benefit test may not be passed or the relative costs remain too high
for national resources. However, it can be argued that the analysis remains partial in that it
does not explicitly consider spillover effects such as those due to carbon sequestration and
passive use values. Consequently there is the potential for those OCED nations
experiencing the highest benefits both from policy action within their nations and also
form passive use and carbon spillovers to transfer resources to ensure those benefits are
achieved.
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