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Main text  

 

Slowing the reduction, or increasing the accumulation, of organic carbon stored in biomass and 

soils has been suggested as a potentially rapid and cost-effective method to reduce the rate of 

atmospheric carbon increase1. The costs of mitigating climate change by increasing ecosystem 

carbon relative to the baseline or business-as-usual scenario has been quantified in numerous 

studies, but results have been contradictory, with both methodological issues and substance 

differences causing variability2. Here we show, based on 77 standardised face-to-face interviews of 

local experts with best possible knowledge on local land-use economics and socio-political context 

in ten landscapes around the globe, that the estimated cost of increasing ecosystem carbon varied 

vastly and was perceived to be 16–27 times cheaper in two Indonesian landscapes compared to the 

average of the eight other landscapes. Hence, if REDD+ and other land-use mitigation efforts were 

to be distributed evenly across forested countries, e.g. for the sake of international equity, their 

overall effectiveness would be dramatically lower than for a cost-minimising distribution. 

 

Changes in agriculture, forestry and other land uses are considered central in the mitigation 

pathways envisioned by the IPCC 6. Because deforestation ‘business as usual’ tends to benefit 

forestland holders and often even forested countries3, a system of compensated deforestation 

reduction between poor forested and rich countries has been developed4. Hundreds of projects 

aimed at reducing emissions from deforestation and forest degradation (REDD+) and other forest 

carbon initiatives with similar objectives have been launched5. Their combined impact on the global 

carbon cycle has so far remained modest6, but this may change thanks to the signing of the Paris 

Agreement in early 2016(7). 

 

Information on the costs of mitigating climate change is valuable to avoid spending in landscapes 

with high cost-effectiveness ratios. Forest-based mitigation cost curves have been estimated, from 

the local to global scale, using household-level field surveys8, contracts allocated by inversed 

auctions9, census-based municipal-level data10 and global simulation models based on national 

census data11. For example a recent pantropical household survey across 17 different sites finds the 

time-discounted value of costs per Mg of carbon to vary by more than two orders of magnitude 



from US$7 to US$944 (12). Local-level data are generally methodologically complicated to upscale, 

while census-based approaches often overestimate mitigation costs because agricultural 

productivity in remote deforestation frontiers often falls markedly short of census-based averages 

focusing more on modern production systems. Likewise significant risks of poor governance in 

environmentally fragile frontier regions remain widely unaccounted. 

 

Hence the economic literature gives clues, but certainly no consensus on mitigation costs. Even 

when only comparing large-scale top-down models, a one-time payment of US$50 for a reduction 

of Mg of atmospheric CO2 directed toward land use (comparable to US$183.33 for a sequestered 

Mg of carbon) is estimated to trigger an annual global atmospheric carbon reduction from as little as 

0.14 Pg to as much as 1.39 Pg or equivalent climate impact by 2030 (13). Still more uncertainty is 

unavoidable when comparing local14 to global studies15. Therefore the IPCC report lists the cost of 

land use–based mitigation as a knowledge gap13.  

 

A well-selected group of local experts may add new knowledge concerning local land-use 

economics, by being able to combine biogeochemical with socio-political information, such as an 

understanding of institutional opportunities and barriers or resistance due to perceptions of inequity, 

in ways that would be very challenging for non-local scholars. Interviewing local experts from 

around the world, using comparative methods, enables acquiring bottom-up mitigation cost 

estimates that are open to all mitigation efforts, while accounting for uncertainty caused by 

variation in expert opinions and carbon data. Below we thus explore this promising pathway for 

narrowing an important knowledge gap. 

 

Our objective was to interview the best available land-use experts of ten landscapes (Supplementary 

Data) in five countries and continents (Fig. 1) to elicit their opinions on the cost of increasing 

ecosystem carbon locally. We conducted eight interviews in each landscape (but only seven in 

MexicoEast and only six in MexicoWest). We followed a rigid interview structure, beginning with a 

discussion of the assumptions. We then inquired how land use might change if an annual payment 

of US$1 were made for every extra Mg of carbon stocked in the landscape. Finally, we asked the 

same question with a hypothetical payment of US$10. In both cases we asked interviewees to 

assume current conditions except good governance, ensuring efficient local distribution of carbon 

funding. We coded the interview responses on land-use changes relative to the baseline scenario 

using a new tool called CarboScen16. We made the carbon implications available during the 

interviews so that the interviewees could modify their responses based on the graphic outputs of the 

tool.  

 

The ten landscapes had widely differing carbon densities in 2015 (Table 1 and Fig. 2). These ranged 

from 63 Mg ha-1 in TanzaniaWest, with large areas of grassland, to 4608 Mg ha-1 in IndonesiaEast. 

The two Indonesian landscapes are mainly peat soils. These were included in the analyses because 

peat layers are vulnerable to human-caused oxidation, unlike organic carbon at similar depths in 

mineral soils. Initial carbon density varied modestly in the other eight landscapes, depending mainly 

on the quality and quantity of remaining forest. We developed baseline scenarios based on plausible 

land-use changes from 2015 to 2045 and assuming no payments for additional carbon. Of the eight 

landscapes, only FinlandNorth showed substantial increase in carbon density in thirty years, from 



130 Mg ha-1 to 139 Mg ha-1. In contrast, the carbon densities in the two Indonesian landscapes were 

assumed to collapse under the baseline scenario from 4608 Mg ha-1 to 4133 Mg ha-1 and from 1934 

Mg ha-1 to 1546 Mg ha-1, while changes in the baseline scenarios of the other seven landscapes were 

modest, as shown in Fig. 2. 

 

Carbon additions from our hypothetical performance-based payments varied significantly relative to 

the reference scenario, even when comparing the means of all interviewed experts for a given 

landscape. For comparison, instead of equally weighting carbon additions for a fixed period of time 

and not taking carbon implications thereafter into account, we used the mean carbon density 

addition discounted by 3%, so that the near future was weighted more than the distant. Based on a 

hypothetical payment of US$1, this mean varied 578-fold, ranging from 0.2 Mg ha-1 in 

MexicoWest, where all but one of the interviewees did not believe any change would occur, to 

105.6 Mg ha-1 in IndonesiaEast (Table 1). With a payment of US$10 the range narrowed to 56-fold 

(Table 1 and Fig. 3). According to the experts, a payment of US$10 led only to a 1.4–3.6 -fold 

carbon increase compared to a US$1 payment, except in MexicoWest where this increase was 14.8-

fold (Fig. 3). The less than 10-fold carbon change with a 10-fold payment suggests marginally 

declining returns, so that a cost-effective programme would be based on small payments but over 

large areas. However, a larger area is likely to increase the monitoring cost per added unit of 

carbon, thus partially evening out the difference. The differences between landscapes diminish 

when potential additions are compared to initial carbon densities (Fig. 2) or the nominal potential, 

i.e. technical maximum (rightmost column in Table 1).  

 

We computed the net carbon changes only, and did not attempt to quantitatively separate changes 

strengthening positive action, such as reforestation, and weakening negative action, such as 

deforestation, because their definitions are dependent on spatial and temporal scales. Instead, we 

qualitatively describe here the envisioned changes. In both Finnish landscapes, the interviewed 

experts anticipated that most of the carbon increase would result from increasing carbon density on 

forestry land, with a small amount from afforestation and increasing carbon density on cropland. In 

the Indonesian landscapes, most actions triggered by hypothetical carbon payments occurred on 

peatlands. Afforestation and rising water table levels resulted in anticipated changes that conserved 

some of the peat from oxidisation due to aerobic decomposition17 or from fire18. Expert responses in 

MexicoEast were similar to those in Finland, i.e. with increasing carbon density in already forested 

areas and a small amount of afforestation. In MexicoWest, the experts envisioned, in addition to 

increasing carbon density of forested areas, a significant afforestation of the area classified as 

‘Pasture and savannah’. In PeruNorth, the assumed payments triggered carbon increase through 

‘Coffee’ conversion to ‘Eco-coffee’, i.e. coffee production under shade trees19. Experts in 

PeruSouth anticipated a significant increase in the carbon density of forested land, but, additionally, 

noteworthy afforestation was predicted on agricultural land. In TanzaniaEast, the experts were 

unusually unanimous in believing that a modest increase in ecosystem carbon could result from 

forest tree plantations replacing coral rag scrub. In TanzaniaWest, the potential carbon increase was 

assumed to result from coniferous tree plantations on various open lands.  

 

The scatter of the lines in Figure 3 reveals the variability in the expert views. Variation was smallest 

in Finland, likely due to clear land ownership and the common objective of profiting from wood 



production, in addition to the relative ease of envisioning how carbon funding is channelled to 

forest owners. In contrast, experts in the other landscapes showed large variation in their views, 

most of which we are unable to explain with the basic information that we report in Supplementary 

Table 2 or other knowledge that we learned while interviewing. The only exceptions were the two 

experts (IndonesiaEastD and MexicoEastG) who did not perceive any influence of the finance 

assumed coming from a global fund. Their views appeared to originate from thinking that their 

countries and their peasants should remain independent from funds coming from high-income 

countries. 

 

The local experts are well placed to combine information on local social and political conditions 

with land-use economics, and it is very likely that they could realistically envision the changes 

triggered by the hypothetical payments. We avoided similar backgrounds and selected a group that 

was probably more diverse than if chosen randomly from local experts. Therefore the variation in 

their responses (Table 1 and Fig. 3) is likely to overestimate uncertainty relative to a random 

selection. However, the means derived from their responses could still be biased if several of the 

experts were influenced by the same biased information. For example, we did not ask the 

interviewees to think out loud, but most of them justified their responses in detail, and it appears 

that most did not sufficiently consider the potential price increases of agricultural products caused 

by carbon payments, therefore underestimating the cost of increasing carbon. Nevertheless, we 

believe that such potential biases are similar in all the landscapes, and, therefore, even if the 

magnitude is off and comparison to other mitigation options could be biased, comparisons among 

the landscapes should not be drastically influenced. Hence, our data set offers an unprecedented 

opportunity to shed new light on the global variation in the cost of increasing ecosystem carbon, 

and could be compared with studies using completely different methods. 

 

Comparisons to previously published costs of mitigating climate change with land-use change are 

complicated by different units (see Methods). The IPCC reported13 values based on carbon added 

from a one-time payment of US$50 per Mg of CO2 or equivalent correspond to our annual payment 

of US$1 with an interest rate of 0.55% or our annual payment of US$10 with an interest rate of 

5.5%. The IPCC reported range for land use–based annual mitigation of 0.14–1.39 Pg of carbon 

translates to 0.011–0.107 Mg of carbon annually on every land hectare of the earth. Converting 

further to the mean carbon addition by weighting the near future more (discounting with 3%) used 

in this study lead to 0.34–3.51 Mg per hectare when assuming this mitigation rate to remain 

constant for the whole two hundred-year period. Assuming the 5.5% interest rate, the upper end of 

the range is not far from the values of MexicoWest and TanzaniaEast, but much lower than the 

average of all ten landscapes (32.6 Mg ha-1) (Table 1). Adding carbon into our landscapes assuming 

good governance was based on our study and a 5.5% interest rate, and was between one and two 

orders of magnitude more cost-effective than the extremes of the range reported by IPCC13.  

 

The reasons behind the substantial differences among the landscapes cannot be quantified, but the 

justifications of the interviewees revealed three main factors determining the perceived cost of 

increasing ecosystem carbon: 1) the large variation in the potential to increase carbon relative to the 

baseline future scenario, 2) the economics of the alternative land uses and opportunity costs of 

substituting them with higher carbon density land use20 and 3) how the interviewees perceived the 



assumptions on good governance and efficient distribution of carbon funding. Payments assuming 

current governance conditions, which vary among landscapes21, would probably have yielded quite 

different results. FinlandNorth, where implementation of carbon addition projects would be 

straightforward, might be a more cost-effective landscape in which to allocate carbon funding 

compared to Indonesia, where various levels of government advance conflicting agendas22, and 

where recent attempts backed by substantial foreign funding have not been able to influence carbon 

density23.  

 

The future role of land use in mitigating climate change is likely to depend largely on agricultural 

subsidies that have globally been several hundred times higher than REDD+ funding 24,25 and have 

perversely incentivised land owners to keep ecosystems open, especially in wealthy countries. It 

seems possible that policies promoting increasing ecosystem carbon in rangelands, wastelands and 

other land uses spared from intensive crop production26 could greatly mitigate climate change 

without significantly reducing global food production.  

 

 

Methods 

 

Workshops and landscapes 

 

Most of our research was associated with participatory workshops27,28 on land use that MKa, ML 

and AML organised as part of a collaboration between University of Helsinki, CIFOR (Center for 

International Forestry Research) and local organisations. Typically 20–30 participants ranging from 

national to local level and representing the government, private sector, NGO, and research 

organisations, participated in these two-day workshops, which developed alternative landscape 

scenarios using large printed land-use maps. The locations of these landscapes were not randomly 

chosen, but were located in areas where CIFOR had worked previously on land use and governance, 

and had established contacts in local communities. In general, the landscapes had been previously 

selected due to their varied land uses and rapid land-use changes, and therefore they tended to be 

more complex and dynamic than average. The two landscapes in each country were generally 

chosen to represent regions with differing drivers of deforestation and degradation. 

 

Linking our interviews with the landscapes of the workshops was advantageous, as we obtained 

valuable land-use and carbon data from key workshop participants and understood more of the local 

land-use history and drivers of change thanks to participation in the workshops. This process 

enabled us to select the experts to be invited for interviewing. Of our ten landscapes, the eight 

tropical ones were the same as those used in the workshops, and in five of these areas our 

interviews were conducted during the days after the workshops.  

 

We added the two Finnish landscapes to test the methods and to expand the data set to include a 

biome and continent not incorporated in the project that organised the participatory workshops. We 

chose the locations of the Finnish interviews to include one landscape representing the typical land 

use of southern Finland while the other represented northern Finland.  

 



Landscape borders are available in the Supplementary Data file LandscapeBorders.xlsx.  

 

 

CarboScen 

 

A programme named CarboScen was developed as a carbon calculation tool to compute mean 

carbon density in landscapes with changing land uses, particularly for future land-use scenarios29. In 

a static situation, mean carbon density could be simply computed by taking the mean carbon density 

values weighted by proportions of the land-use classes. However, when land uses change, simply 

using the carbon density of the new land use is misleading if carbon density changes slowly towards 

the new value. These changes are typically slow with soil organic carbon30,31 and when afforestation 

is involved32. Instead of the linear changes commonly used33, CarboScen assumes that carbon 

density approaches the new carbon density equilibrium asymptotically following: 

 

𝜌𝑐 = 𝜌𝑠 + (𝜌𝑒 − 𝜌𝑠)(1 − 𝑒−𝑓𝑡),  

 

where ρc is carbon density of the cohort in question, ρs is carbon density at the beginning of the 

examination period, ρe is equilibrium carbon density of the land-use type in question, and f is a 

parameter on transition speed. Land-use changes are coded in CarboScen in a land-use change 

matrix, and enable the rapid visualisation of changes suggested by the interviewed experts. 

CarboScen also allowed bootstrapping of uncertainty caused by variability in the carbon density 

estimates. For simplicity, CarboScen is for use on ecosystem carbon only, and does not include 

other climate impacts of land use such as carbon stored in products manufactured from wood 

originating from the landscape, the substitution of fossil fuels or products, emissions of methane 

and other secondary greenhouse gases, the production of volatile organic compounds, and albedo. 

 

 

Carbon data 

 

The workshops and interviews in the eight tropical landscapes were based on land-cover maps. We 

obtained the borders of the land coverage from these maps. We did not prepare maps for the Finnish 

landscapes, but as they had administrative limits, we obtained the land-use areas from national 

statistical sources. 

 

We based the carbon density estimations for most landscapes on a large number of sources 

(Supplementary Data file CarbonDensity.xlsx). Normally, potential sources are classified in a 

binary way so that some are included and others not. Instead, we assigned weights to each carbon 

density value based on the trustworthiness and relevance of the data, and computed weighted 

arithmetic means. For example, data reported in well-known journals, based on most reliable 

methodology described in detail and from an ecosystem similar to the land-use type of the 

landscapes used in our study and located close by, received high weights. 

 

The parameter values for the speed of carbon density transition (parameter f above) was set at a 

plausible level based on meta-analyses30,31 and data that are now published32. 



 

ML visited and explored all the tropical landscapes for our research, and was already previously 

familiar with the Finnish landscapes.  

 

 

Reference scenarios and technical maximum 

 

We based the expert interviews on business-as-usual or reference land-use scenarios that were 

assumed to happen if funding to increase ecosystem carbon was not granted. The objective was not 

to meticulously develop the most likely scenarios, but rather to create a plausible scenario for the 

landscapes and simply let the experts assume that this is the future without carbon payments. 

Because the objective of our research was to quantify the impact of the carbon payments, even a 

large bias in the reference scenario relative to true future development would presumably lead to 

only a small bias in the opinions of the interviewed experts. 

 

We computed the “technical maximum” scenarios (rightmost column in Table 1) by converting 

immediately all of the area to the land use with highest carbon density. Naturally, when the 

landscape had climatically or edaphically differing conditions, the conversion was to the land use 

with the highest carbon density of that elevation or soil class. We do recommend the meticulous 

comparison of the technical maximums, as they depend on our definitions, and there is no natural 

upper limit for adding ecosystem carbon e.g. in the form of biochar or coarse woody debris brought 

from elsewhere. 

 

 

Interviews 

 

When selecting the interviewees, the objective was to find the best experts primarily on land-use 

economics and land-use changes, but who also understood the very basics of ecosystem carbon and 

why it is valuable. In practice, this meant that nearly every interviewee for the eight tropical 

landscapes had worked in or close to the given landscapes for many years. Because Finland has 

much more homogenous land use and policy, the interviewees were experts of also more distant 

areas in their country. To avoid pseudoreplications, we did not interview more than one expert from 

each institution, and we attempted to balance the number of representatives from the government, 

NGOs, private sector and research.  

 

Our objective was to conduct eight interviews per landscape, but due to difficulties we only 

completed seven interviews in MexicoEast and six in MexicoWest. We interviewed five national-

level experts for both Finnish landscapes and one expert for both Indonesian landscapes, and thus 

completed 77 interviews with 71 experts. In a few cases the interviewees wished their colleagues to 

also be present. We allowed this, but stressed that the views should be those of the principal 

interviewee. The majority of the interviewees had participated in the workshops, which therefore 

facilitated the process, as they were familiar with identical landscape definitions and CarboScen. As 

the activities in the workshops were different, we do not believe that participation in them 

significantly influenced the experts’ responses during the interviews.  



 

ML was the interviewer and MKa participated in most of the interviews in IndonesiaEast, 

IndonesiaWest, PeruSouth and TanzaniaEast. The interviews were held in Finnish in Finland, in 

Spanish in Mexico and Peru, mainly in English in Tanzania, but with the help of a Kiswahili-

English translator during some of the interviews, and mainly in Indonesian and partly in English in 

Indonesia, with the help of an Indonesian-English translator. The risk of significant bias due to 

inadequate translation was minimal, as all interviewed Tanzanians understood English as well, and 

MKa could control the quality of the Indonesian-English translations. We did not record the 

interviews in order to keep a confidential and relaxed atmosphere, and to assure that the interviewee 

felt that he or she may respond freely to the questions based on his or her personal thinking, not 

influenced by the views of others. 

 

If considered potentially useful, the interviewees were given a land-use map of the landscape to 

refer to during the interview. More importantly, the interviewees could watch either a laptop 

computer monitor or a projected screen picturing assumptions of carbon densities, land-use change, 

and additional carbon based on the changes they had suggested. The interviews were based on a set 

structure (Supplementary Box 2), but in practice ML presented the assumptions and questions in an 

informal discussion. The interviews began with a description of CarboScen, the landscape and the 

reference scenario. Each interviewee was asked to envision a reference scenario for the future land 

use, assuming no carbon funding was available. Next each interviewee was asked to imagine an 

annual payment of US$1 for every additional Mg of carbon, and to describe the land-use changes 

that this payment could cause during the first thirty years.  

 

Assumptions made during the interviews were that the payments would be adjusted for inflation, 

that they were coming from a global fund also in charge of carbon quantification, and that 

equivalent payments were given in all landscapes of the world. We additionally assumed that the 

payments are made to the central government of the country, but that an efficient distribution 

mechanism exists for the funding along with good governance. After making sure that the 

interviewee understood these assumptions, they were asked to envision a payment of US$1 for 

every additional Mg of carbon, and to describe the land-use changes occurring as a result. ML then 

coded the changes suggested by each interviewee, and the additional carbon could then be seen on 

the screen. ML next asked whether these changes initially suggested were realistic and whether 

other possible land-use changes existed. This iterative process continued until the interviewee was 

satisfied with the land use scenario. The same process was then repeated, but with an assumed 

annual payment of US$10 for every additional Mg of carbon. We chose the payments of US$1 and 

US$10 as they were round numbers and corresponded roughly to the range of payments made in 

various projects. We did not use the common consensus-seeking Delphi technique34, as we did not 

want to force the interviewees to justify their reasoning, and wanted to complete the data set 

collection with one visit. 

 

 

Analysis 

 



The analysis was straightforward, as we obtained the carbon implications of the alternative land-use 

scenarios from CarboScen, and compared them to those from reference land-use scenarios. Instead 

of comparing differences at a certain point of time or average differences until a certain point of 

time, as commonly done, we computed the average differences, but by weighting the proximate 

future more than the distant future. We discounted the weights with 3%(35), so that the first year 

influenced the average 3% more than the second, and roughly as much as the twenty-third and 

twenty-fourth years combined. We did not include carbon implications beyond two hundred years 

in the future.  

 

We used bootstrapping36 to quantify uncertainty in the discounted averages. The confidence 

intervals reported in Table 1, based on variation in the expert opinions, are based on the percentile 

method, and are computed with the R software environment37 and 10000 bootstraps, and the 

variation in carbon density data are computed in CarboScen29 with 1000 bootstraps. We could not 

compute the uncertainty from carbon density data for the Finnish and Indonesian landscapes, as 

carbon modelling was largely based on single data sources. Carbon estimation for some of the 

important land uses was also based only on a single value in some of the other landscapes, causing 

underestimation of the uncertainty. 

 

 

How to compare to costs reported in other studies? 

 

The cost of climate change mitigation is typically linked to perhaps the most natural unit when 

cutting emissions from fossil fuel usage: the annual reduction in CO2 emissions. This is a natural 

unit also for land use–based estimations if the harm caused by mitigation is the loss of timber 

revenue from an unsustainable clear-cut. However, more typically the envisioned loss is from a 

stream of revenue e.g. from the annual harvest of agricultural crops. Then future revenues would 

need to be discounted to present day value to compare with the carbon payment of the lost 

opportunities. Using the carbon rental approach38 is more straightforward in these cases. In this 

approach future revenues from lost opportunities can be directly compared to the carbon payments. 

An additional benefit of this approach is that it cannot lead to payments back to the donor (except in 

some theoretical cases), which would be difficult to implement in the least developed countries. 

 

These two approaches are comparable assuming a fixed interest rate and very long simulation 

period. The annual payment for additional carbon can be perceived as the interest for capital 

received from one-time payments. Therefore, e.g. with an interest rate of 10%, the annual interest 

from a one-time payment of US$10 is US$1, equivalent to an annual carbon payment of US$1. 

Because CO2 contains oxygen in addition to carbon, its mass is multiplied by 3/11 to obtain the 

mass of carbon only. To convert global values to land area–based values, the global potential can be 

divided e.g. by the total land area of 13 billion ha, or a smaller region if the focus is e.g. on the 

tropics only. Finally, our reported numbers (Table 1) are weighted mean additions. Therefore, for 

conversion, the period for which the constant ecosystem carbon addition is made needs to be 

defined, and the weighted mean addition after discounting weights with 3% must be computed as 

explained above. 
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Tables 

 

Table 1. Initial ecosystem carbon densities and potential additions in Mg ha-1. We computed 

additions for 2015–2214 by discounting weights with 3%, so that that the closer the addition is in 

the future, the more it impacts the value. 

 

 Carbon density 2015 Additional carbon 
density, US$1, all 
interviewees 

Additional carbon 
density, US$10, all 
interviewees 

Additional 
carbon 
density, 
maximal 

Weighted 
mean 

Confidence 
interval based 
on variation in 
carbon 
density data 

Mean Confidence 
interval based 
on variation in 
expert 
opinions 

Mean Confidence 
interval based 
on variation in 
expert 
opinions 

Based on 
weighted 
mean 
carbon 
densities 

FinlandNorth 129.5 NA 4.3 2.1–6.6 14.5 10.3–19.4 28.1 

FinlandSouth 108.5 NA 3.5 2.1–5.3 8.9 6.9–11.1  35.0 

IndonesiaEast 4607.6 NA 105.6 43.6–169.7 150.3 60.9–240.8 492.0 

IndonesiaWest 1933.7 NA 36.6 7.6–72.2 111.0 67.7–154.5 392.2 

MexicoEast 150.8 136.5–159.8 2.0 0.4–4.5 7.3 2.8–12.2 44.7 

MexicoWest 94.5 82.7–117.1 0.2 0.0–0.5 2.7 1.2–4.4 18.2 

PeruNorth 160.2 133.8–337.3 3.3 1.6–5.2 8.7 6.5–11.1 30.4 

PeruSouth 165.7 157.8–175.0 4.1 2.3–6.2 10.4 8.5–12.2 32.9 

TanzaniaEast  79.6 77.2–85.2 1.1 0.4–1.9 2.8 1.7–3.8 31.0 

TanzaniaWest 63.5 45.6–109.3 4.2 2.0–6.8 9.7 5.9–13.7 45.4 

 

  



Figures 

 
Figure 1. Location of the ten landscapes (red in small panels) in the five countries included 

(green in large panel). 

  



 

 

 

Figure 2. Carbon densities in the studied landscapes during the first sixty years of the 

simulation. Solid lines mark the baseline scenarios and dashed lines the scenario with the assumed 

US$10 annual payment for every additional Mg of ecosystem carbon. 
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Figure 3. Potential carbon additions as a result of payments relative to the initial by 

discounting weights with 3%. White bars (left) represent mean expert opinion with an imagined 

payment of US$1 and grey bars (right) the mean with a payment of US$10. The lines show 

responses from individual interviewees from which the means were computed. 
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