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Summary 

Despite the difficulties in obtaining a global economic analysis for all the subcomponents of the 

Forestry and Climate Change Project, as well as the Total Economic Value (TEV) of the areas 

that this Project will be supporting, some research has shed light on the potential key outcomes 

and impacts related to the typical investment expected.  

Payment for Environmental Services (PES) is a very popular program in Mexico that globally 

covers the land opportunity cost (from US$30 to 84 according to INE) to enable forest protection 

by small farmers and indigenous communities, and has probably contributed to reduce to zero the 

deforestation rate in 2010. However, degradation remains a strong issue because this threatens the 

supply of environmental services. Efforts have been made by CONAFOR to focus financial 

support on the areas where the services have a higher environmental value, due to water scarcity, 

high deforestation risks or biodiversity presence, as well as the poorer communities. Regarding 

environmental worth, studies conducted by scientists showed that there is a wide range of 

economic values derived from water infiltration supported by PSA-H (from USD 0.61 to 15,78 

/m3/ha/year). However, if sequestered carbon and other non commercial values are also included, 

as recommended by Cubbage et al (2011)1, the accumulative value could be balanced and 

favorable for global economic benefits. 

If CONAFOR, forest communities and landholders prepare to  take into account sequestered 

carbon and avoided emission they could benefit from international programs like Clean 

Development Mechanism (CDM) and REDD+ which are moving forward with the 

implementation of financial incentives in protected and well managed forest lands. A project for 

reforestation and tropical forest protection elaborated by CONAFOR in 2007, demonstrated that 

the Internal Rate of Return (IRR) would be 14.2% without selling carbon, and 16.4% including 

the value of sequestered carbon and avoided CO2e (in this case water filtration was not included). 

Competitiveness of Community Forests is threatened by several internal and external factors. In 

order to tackle this situation, the Project will improve forest management practices and road 

maintenance in forest areas, which will bring about reduction of operating costs and  yield 

increases on harvested timber. There are few economic studies available on this topic but a 

research conducted in a typical Oaxaca temperate forest (Plancarte et Al in 2010), revealed that 

practices like pruning and thinning are able to increase the diameter of the trees by 44% as well as 

the commercial value of sawn wood by USD 0.5/bd.ft. 

Regarding the profitability of Community Forest Enterprise (CFE), economic assessments were 

carried out from 1998 to 2009 on two samples of initiatives supported by 

CONAFOR/PROCYMAF on timber and non timber transformation and trade.  It is estimated that 

more than 75 percent of these CFE are still operating and generating net income with IRR from 14 

to 150 percent. Also, full-time and part-time employment has been increased by 27% in poor and 

indigenous communities. However, a specific field study conducted for this analysis showed that 

some enterprises are more vulnerable to a decline in their traded volume of production. This is the 

case of the spring water bottling unit analyzed in this study, which requires a strong investment in 

delivery systems and high maintenance costs.  For these CFE, a specialized and medium-term 

technical assistance system should be implemented to support the formulation and implementation 

of strategic business plans. 

                                                   
1
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Investment in capacity building and social capital strengthening is likely to facilitate the 

development of CFE, enabling their integration on supply chains in timber and non timber trade, 

improving forest management practices, as well as facilitating access to potential carbon market 

programs. Additionally, enhancing capacity of technical services who are suppliers for CFE and 

communities involved in PES,  will be also a strategic mean to foster a sustainable capacity 

building system for the forest sector.  

 

For FIP investment, two regional governance structures were analyzed in order to assess whether 

additional benefits are provided with the implementation of CONAFOR programs. This study 

demonstrated that the subprojects promoted by these entities, such as PES, solid waste 

management units and silvo-pastoral systems  have IRR from 15.5 to 30 percent, as well as a high 

positive impact on environment. Moreover, while the “traditional” scheme of PSA-H has not been 

very successful in promoting the participation of other institutions, these structures have enabled 

its member to obtain sizable funds from other national and international organizations (from USD 

1.05 to 3.45 million on a 3 year period), benefiting poor communities and ensuring  their 

sustainable operation. During the same period, 30 Fondos concurrentes have also increased each 

one from USD 340,000 to 530,000 per year, in addition to CONAFOR PSA-H allocation.  These 

funds enabled these regional bodies to invest in strengthened environmental services and benefit 

more than 750 poor communities, as well as insuring  a sustainable operation.  
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Annex  Economic and Financial Analysis 

Forestry and Climate Change Project 

 
The project aims to strengthen existing community incentive programs operated by SEMARNAT and 

CONAFOR from 1997 to 2011, which has been fostering community forestry (PROCYMAF) and 

Payment for Environmental Services (PES), through several lines, some of them under pilot 

mechanisms.  It will also help CONAFOR to promote the integration of public policies, and pilot 

innovative REDD+ approaches in synergy with the adaptation agenda in selected priority areas, 

including Jalisco, Mexico, Chiapas and Yucatan states.  

 

With FIP financing, CONAFOR will be implementing regional initiatives aimed at strengthening 

efforts made by different actors in order to enhance natural resource management and reduce CO2 

emission at territorial level. For this proposal,  municipality associations, NGO and decentralized 

public entities will be providing different kinds of support mechanisms to improve environment 

services (hydrology, biodiversity, carbon sequestration as well as solid waste management) and  

technical support for local entities called Regional Governance Structures (municipalities or, ejidos 

associations, indigenous communities and cooperatives). These entities will have an essential role 

supporting policy design processes at territory level and fostering institutional coordination as well as 

acquiring funds from different programs (national and international). 

 

All these initiatives are included in Component 2, where 80% of the Project funds are allocated. These 

funds will be channelled to the recipients, through different CONAFOR programs: Capacity building 

processes and social capital strengthening, technical assistance, PES, and equipment to strengthen 

timber and non timber community forest enterprises.  

 

Taking into account the difficulties to obtain a Total Economic Value (TEV)2 which would 

include the sum of direct and indirect values, as well as non use values provided by a huge range 

of ecosystems enhanced by the Project, some specific field assessments were carried out for this 

study and several scientific studies were reviewed. Also, World Bank reports related to results 

achieved by the previous CONAFOR programs shed light on the potential key outcomes and 

impacts of the different typical investments expected for this Project. In this study, examples of 

capacity building and job creation, enhanced environment services, Community Forest Enterprises 

and other specific investments expected to be supported by the Project were assessed. 

 

1. Capacity Building and employment 

 

A substantial proportion of the project costs (US$XX million) in Component 2X y 3Y will finance 

capacity-building activities for communities and ejidos involved in forestry programs as well as PES. 

CONAFOR will continue to finance different activities related to capacity building for technical and 

administrative community staff, studies to improve forestry management, Community Forest 

Enterprises (CFE), territory planning processes and enhanced internal rules.  It is estimated that more 

of 600 communities will receive some kind of capacity building support from this Project. 

 

While it‟s difficult to obtain quantitative information about the return on investment of such  training 

and technical assistance, some studies have highlighted  the importance of strengthening social capital 

and participative decision making schemes in order to make sure that CFE can generate income on a 

sustainable basis, specifically when those enterprises are based on  common property of natural 

resources assets (current situation of CFE supported by CONAFOR and PROCYMAF).  

 

                                                   
2
 It „s a new concept to define the method to assess the value of all the economic benefits that the society obtain from a 

project   
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According to Antinori C. and Bray D. (2004), “decades of experience of Mexican CFEs provide a rich 

empirical base to analyze how CFEs, as a collective organizational effort, can succeed  in combining 

business with community participation or, alternatively, can result in conflictive situations that lead to 

the deepening of economic inequities and forest degradation.  When CFE have strong governance 

practices, the technical capacity to manage natural resources and timber/non-timber business can result 

in: a) increased employment (wage and family labor), b) investments in community infrastructure and 

social welfare programs (public goods), c) increased net income and profit sharing, d) capital 

investments in the enterprise and, e) economic diversification (other sources of income for community 

dwellers such as pine resin, spring water supply, mushrooms and palm leaves collection, …etc.). In 

Oaxaca state, most of the more integrated and prosperous CFEs also support various fringe benefits, 

such as health coverage and accidental death benefits.  

 

Hernandez B. (2009) analyzed the situation of community forestry  with data from the 2002 National 

Survey of Agrarian Entities
3
. This study shed light on the links between social capital and natural 

resources management schemes. According to this, communities which hold regular meetings to 

inform and make decisions under participative schemes, as well as those that set internal rules are 

more able to avoid deforestation. Hernandez study also showed that there is an optimal level of 

organization framework, if meetings and internal rules exceed a frequency level, the environmental 

benefits decreases. By supporting processes aimed at achieving sustainable forest management 

certification (Component DD), Project will also strengthen social capital. It‟s expected that technical 

assistance and training for certification enhance internal rules related to zoning plans, ecosystem 

protection, human resources management and forestry practices. 

 

When communities capitalize support in planning natural resources management and in adding value 

of timber or non timber products, benefits can increase. For example in San Juan Nuevo,  Michoacan 

state, major progress has been made integrating timber market chain but also diversifying  businesses,  

allowing for the creation and maintenance of  900 full time jobs while other CFEs, working under the 

stumpage scheme, have not generated any employment (Antinori C. and Bray D. 2004).   The 

Implementation Completion Report (ICR) de PROCYMAF II reported that thank to the Project full-

time and part-time employment has been increased by 27% in poor and indigenous 

communities.According to Canto A & Jimenez R (1997), in Quintana Roo state five communities 

obtained on average a 13.5% (with a maximum of 30.3%) of household income from CFE‟s profit 

sharing.  

 

 

2. Environment Services  

 

PES program is likely to channel almost 50% of the funds pledged for component 2, and will be 

transferred to communities through two main schemes: a) 25% in a traditional form whereby each 

community will receive the funds directly from CONAFOR,  and b) other 25% through CONAFOR 

Special Program and Concurrent Funding (fondos concurrentes) where other resources are obtained 

from donors or directly from the environmental services users (mainly water consumers).  In the later 

case, fiduciary schemes are established in order to allow for the administration of funds by several 

entities, such as municipalities, NGOs, private foundations, etc.  

 

Although, the impact evaluation of PES is not yet in place, figures from FAO 2011 show that the 

deforestation rate in Mexico has been reduced in the last decade and was zero in 2010
4
. However, 

CONAFOR mentioned that the main issue is currently the forest degradation since it estimated that the 

carbon stock at national level has been reduced by 7000 ton/year, between 2000 and 2010. As a direct 

consequence of degradation, environmental services are presently threatened .  

 

                                                   
3
 Encuesta Nacional de Nucleos Agrarios (ENNAF). ENNAF surveyed a stratified sample of 450 ejidos and communities, 

but this study used only 363 for which specific information was available. 
4
 -0.5% between 1990 and 2000 a -0.3% between 2000 and 2010 (FAO 2011) 
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Different types of support for Environmental Services are considered for this Project. Although 

CONAFOR has been investing mainly in water services (PSA-H) and to a lesser extent in 

Biodiversity, this project aims at promoting a broader approach, preparing CONAFOR for other 

schemes such as carbon sequestration, emissions reductions or solid waste management. 

 

It estimates that XXXX ejidos and communities will receive PES from the Project.  Taking into 

account the operation of this program in 2010, 54% of the PES beneficiary communities were located  

in municipalities with very high and high poverty index
5
, 32% in the medium and low poverty group, 

while only 14% in the very low poverty category.   

 
In theory, the minimum payment required land users to adopt practices that provide benefits to other 

actors equal to the foregone profits that they could have earned through the most profitable alternative 

use of land, according to its productive potential . A study carried out by INE in 2002 estimated the 

average opportunity cost at the pilot sites to be between US$30 (maize) and US$84 (livestock 

production) per hectare. At Cerro Grande, Guerrero, for example the highest opportunity cost is about 

US$150 per hectare, while 20% of producers have opportunity cost of US$ 50. In 2010, the average 

payment of PES was US$183 per hectare, higher than the opportunity cost estimated in this study. 

Morover there is evidence that the rules of PSA-H program have evolved so as to focus its operations 

where environment services are threatened (see figure 1). 

 

Figure 1: Evolution of focalization criteria in PSA-H rules 

 
      

Without any area selection 

criteria 

    

 Pilot initiative to 

focalize PSA-H in 

some areas 

 

 

 

Poverty and hydrological 

criteria are established 

(overexploited aquifer and 

area with water scarcity) 

 

     

Deforestation index is 

introduced  

      

      

2003 2004 2005 2006 2007 2008 

 

Several authors, and specifically Cubbage F.W 2011 from World Bank mentioned that in México and 

other forestry countries, it is worth assessing the TEV including, not only the market value of timber 

and non timber products, but also the non commercial value provided by some environmental services 

or touristic potential. From an economic point of view, assessing the TEV of the services provided by 

land users and economic rate of return (ERR) is a very challenging task. On the one hand, the services 

provided by ecosystems are highly environment specific and cannot be applied to a wider analysis; 

and on the other hand, assessing the situation with and without project intervention is very complex. 

This is because some environmental features are almost impossible to replicate or relevant information 

is simply not available. Furthermore, the evaluation of the value of non commercial products or 

services needs complex studies o user surveys. 
 

However some specific studies provide useful examples that enable to consider a range of values 

which could be transferred to other areas. 
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a) Water services 

  

The PES Program aims at improving water services, by supplying water quality, reducing sediment 

loads, increasing dry season water flows, or reducing risks of flash flooding by ensuring the 

conservation of water catchment areas. Although no official data are available on the economic effect 

of this program, PSA-H forest conservation activities are likely to generate benefits in terms of 

avoiding the degradation of water quality and the higher treatment cost associated to it.  A study of 

Manson R. in 2007, in watersheds of Veracruz and Mexico States where PSA-H is supporting the 

conservation of catchment areas
6
, showed that physical and chemical properties of water have 

improved. Another study in two watersheds of Queretaro State (Landa de Matamoros and Amealco) 

analyzed the costs and economic benefit of hydrological and carbon sequestration services
7
 in areas 

where CONAFOR is supporting communities with a PSA-H. It estimated that the annual value of 

environmental services provided were close to US$158 per hectare (see table 1) 

 

Table 1: Economic indicators of water services in two watershed studies  
 Opportunity 

cost  
(US$ ha/year) 

Vigilance cost 
(US$ ha/year) 

Reforestation 

and restoration 

costs 
(US$/ ha/year) 

Economic value 

of water 

infiltration 

(US$/m
3
/ha/year) 

Accumulated value 

for water 

infiltration and 

sequestered carbon  
(US$ /ha/year) 

Landa de 

Matamoro 

41.45 9.10 90.90 0.61 157.90 

Amealco  41.45 9.10 90.90 15.78 158.30 
Source: Fregoso A, 2006. Supply and demand of hydrological and environmental services, a comparison of several studies, 

Instituto de Ecología, SEMARNAT in Gaceta Ecológica Num. 78 

 

In Saltillo municipality, CONAFOR has improved a local mechanism for PES. Taking into account a 

total use of about 38 million m
3
/year, a fee of M$ 0.5/m

3
 would generate M$19.2 million annually 

(US$1.75 million). Smaller urban centers would generate smaller streams of funding, but their 

protection needs could be correspondingly smaller. Table 2 shows  the main urban centers that derive 

their water supply from pilot sites where CONAFOR has been implementing the Concurrent Funding 

for PES. 

 

Table 2 

 

                                                   
6
 This study was carried out by the Ecological Institute of Veracruz, using Global Water Watch and Toth methods 

7
 The economic and ecological value included the carbon sequestration and water infiltration services. The method is based 

on the accumulated costs of sequestration and infiltration (CAC in Spanish) and considered: opportunity costs, the water 

price, the international price of sequestered carbon, the reforestation and restoration costs, as well as vigilance costs. 
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Finally, CONAFOR and the Junta Inter-Municipal de Medio Ambiente (JIRA) in Jalisco state 

have promoted small supply systems for drinking water, as well as PSA-H in the same watershed. 

For the present analysis, a typical investment (less than US$12,000) was evaluated. Households 

from a little rural town are currently able to access improved quality water by paying reduced 

equipment maintenance costs. Taking into account the costs of the same water quality, the volume 

of drinking water consumed by these households, the estimated Internal Rate of Return (IRR) of 

this project is 45.7%, and Net Present Value (NPV) and a discount rate of 6%8 is USD 14,700. 

This investment could still cover the opportunity cost of capital (discount rate) if the number of 

households is reduced by 40%. See in  table 3 main economic indicators of this experience 

 

Table 3: main economic indicators for drink water supply system 

 

 
Unit 

Without 

project (US$) 

With  

Project (US$) 

Incremental 

(US$) 

Investment costs US$ 0 9,545 9,545 

Average annual net Income US$/year -66,247* -20,291* 45,956 

Employment   

Person/Year 

equivalent 

0 1/5  full time 
1/5  full time 

IRR (5 years) percent Not applicable Not applicable 45,7 

NPV with 6% discount rate (5years) US$ Not applicable Not applicable 14,669 

Switching value (decrease in No. 

households contributing to system 

maintenance costs to obtain IRR=rate 

of discount) 

Percent   

40% 

Source:  Field evaluation 2011 
*Cost deficit covered by households‟ contribution 
 

b) Carbon sequestration and avoided emissions  

 

Sales of carbon emission reductions could provide considerable financing for reforestation in 

degraded areas. Mexico has a prior experience of selling carbon reduction emissions in the 

voluntary market, mainly in Oaxaca and Chiapas states, where NGO‟s and local governments 

have been supporting territory planning with communities and ejidos, as well as partnerships with 

foreign private companies and other local governments (example of the relationship between 

Chiapas and California, USA).  

 

A 2007 study conduced by CONAFOR in Los Tuxtlas, Veracruz state, assessed the benefits of a 

project that included components such as reforestation, agro forestry system improvement (with 

non timber forest product) and forest protection on 33,480 hectares. It concluded that the 

Financial Internal Rate of Return (FIRR) would be 14.2% without selling carbon, and 16.4% 

including the value of sequestered carbon and avoided CO2e emission9 (see Table 4).   

 

Adger et al (1995) estimated that the value of carbon stocked and watershed protection is between 

US$ 22 and US$100 per hectare per year. Watershed protection encompassed cost reduction for 

avoided sedimentation and improved water flows. Queretaro state study (table 1) that included 

water and carbon and Los Tuxtlas studies (table 4) that included only carbon value showed figures 

in the same range. 

                                                   
8
 The discount rate used in this analysis for the assessment of several subprojects is 6%,  similar to the one used in previous 

economic assessment for PROCYMAF subprojects where 5 and 7% were used. It also matches with the Mexican CETES 

rate which is 4.5%. According to Cubbage et al (World Bank 2011), taking into account that Forest and PES project are 

long term investments, the discount rate should be lower than usual (from 3 to 4%) 
9
 This study was carried out by CONAFOR in order to present a proposal for Land Use, Land-Use Change and Forestry 

Projects (LULUCF). It considered a 30-year  projection, 20-year carbon payment,  and a price of US$ 4.0/ton per CO2e. 



 8 

c) Local biodiversity  
 

Although biodiversity is primarily a global benefit, if managed in a sustainable way, it can also 

bring direct benefits to local communities. Non Forest Timber Product (NFTP) as pine resin, palm 

leaves, medicinal herbs, mushrooms, agaves for mezcal processing or natural fiber are part of the 

almost 1,000 species that have been harvested all over Mexico (see table 5). In 2000, 

SEMARNAT estimated that the annual value of 237 tones of NFTP harvested by 54,000 

households was almost US$ 38 million (a third of this amount is directly received by producers).  

Adger et al (1995) estimated also that the value of pharmaceutical products in the Mexican forest 

could from US$ 1.2 to 64/ha/year 

 

According to several studies, women have a fundamental role in the recollection, transformation 

and trade of NFTP. For this reason, investment in this sector can yield key social impacts.   

 

 

Table 4: Carbon Finance project in Los Tuxtla, Veracruz. 

 
Reforestation component  
Timber Plantation, Agro-forestry, Reforestation through natural 

regeneration in grass land. (compliant with CDM criteria and 

methodologies) 

15,000 hectares  

Reducing Emissions from Deforestation Implementation of a PSA 

scheme to specifically protect an extent of 3,260 hectares 
18,480 hectares 

Preparation costs (feasibility studies, monitoring plan, PDD, etc.)  US$ 0.16 million 

Establishment costs (site and soil preparation, seedlings, planting, 

weeding until planting is completed) 
US$ 6.32 million  

 

Operating costs (from planting onwards and for the duration of the 

project) 
US$ 32.93 million 

Other costs (Validation, Annual verification) 

 
US$ 0.14 million  

Total project costs 

 
US$ 39.55 million 

Emission Reductions Value  

(= price per tCO2e * number of tCO2e) 

5 years: US $1,511,824.00 

10 years: US$ 4,105,760.00 

Average value of carbon per hectare (10 years) US$ 22.3/ha/year  

Financial analysis  FIRR: without carbon: 14.2% 

FIRR: with carbon: 16.4% 

Source: CONAFOR, LULUCF project, 2008 

 

Table 5: Estimation of the potential harvest of non timber forest product in Mexico 

 

Ecosystem Total 

species 

Known 

species 

Used 

Species 

Commercial 

species 

Estimated Potential 

harvest volume  

Rain forest 11,000 10,000 200 30 100,000 ton 

Template forests  10,000 7,800 300 40 320,000 ton 

Arid and semiarid 

ecosystem 

6,000 2,200 450 25 150,000 ton 

Source: SEMARNAT 2003: Presentation: Marco regulatorio para el aprovechamiento de recursos no maderable 

 

The local tourism often relies on natural ecosystems for scenic beauty. Damage to these 

ecosystems could result in fewer tourist visits at some of the protected areas that are wholly or 

partially located in the sites where concurring funding  have been channeled. If a mechanism 
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could be devised to capture just US$1 per visitor, it would generate at least US$1.4 million 

annually (Table 2). 

 

 

d) Solid wastes management 

 

Solid waste (SW) management is also considered an environmental service. CONAFOR and 

SEMARNAT have been promoting specific municipality associations (SIMAR) to create landfill 

sites and units for waste classification, some of them through the CONAFOR Special Programs in 

Jalisco State. For this analysis, the experience of JIRA was assessed. This regional structure has 

been supporting its larger municipality in order to strengthen a specialized unit aimed at 

collecting, classifying, running small processes and trading SW such as PET plastic bottles, glass, 

cardboard, and paper.  With this unit and the work of promoters financed by JIRA, the amount of 

SW collected in the traditional way has been decreasing, costs of recollection reduced, incomes 

are obtained regularly and environment impacts are reduced. From 2009 to date, 20 percent of the 

population has been classifying their waste, and it is estimated that this level will be increasing by 

5 percent per year until the proportion of 50 percent of the households is attained.  The IRR 

assessed for incremental costs and incomes of this experience is 30 percent and the NPV with 

discount rate of 6 percent is around US$180,000. This investment could still cover the opportunity 

cost of capital (discount rate) if the volume of solid waste is reduced by 25%. See in  table 6 main 

economic indicators of this experience. 

 

Table 6: Main economic indicators for solid waste management project 

 

 
Unit 

Business as 

usual (US$) 

With  

Project (US$) 

Incremental 

(US$) 

Investment costs US$ 563,636        607,727  44,091 

Average annual net Income US$/year -217,282* -200,771 14,066 

Employment  

Person/Year 

equivalent 

28 38 
10 

IRR (10 years) percent Not applicable Not applicable 29.9% 

NPV with 6% discount rate (10 years) US$ Not applicable Not applicable 179,308 

Switch value (decrease in SW collected 

to obtain IRR=rate of discount) 

Percent of 

decrease in 

SW 

collected 

  

25% 

Source:  Field evaluation 2011 
*Cost deficit covered by regular municipal expenditure 
 

3. Community Forestry and silvo-pastoral  projects  

 

The Forest Development Department of CONAFOR estimated that in 2010, the round wood 

production was 6.9 million of m3, which represents a value of US$ 630 million for 8.1 millons of 

hectares under allowable harvest. However, according to Mexico Technological Institute (ITAM), 

from 2000 onwards, Forestry Sector has been reducing its production by 25%. The causes 

mentioned by several authors are: lost in competitiveness of CFE (old equipment, weak 

integration of multiple activities into coherent value-chain strategies, bad forest roads,…etc); poor 

training and control over private service providers; lack of continuity in government programs and 

conflictive incentives; over-regulation of timber and non-timber production that contribute to 

create access barriers; as well as changes in temperature and rainfall that contribute to increase 

impacts of fires and pests in forest.  
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Similar to PROCYMAF I and II, the new Project will support different activities to strengthen 

CFE competitiveness, such as territory planning, improved forest management practices or small 

investments aimed to enhance  or diversify timber and non timber production. This program will 

still focus its operation in poorer municipalities as CONAFOR did in 2009 and 2010. During this 

period 60% of the Community supported by CONAFOR were localized in the municipalities with 

very high and high marginality index, 30% into the medium and low group, while only 6% into 

the very low poverty  category.  The total population of the ejidos and communities under 

PROCYMAF II coverage has been estimated at 1,174,680 of whom 48% are of indigenous origin, 

the new project is likely to implement its actions in similar areas.  

 

 

a) Improved forestry practices 

 

CONAFOR Community Forestry program has been improving management of forests aimed for 

the commercial production of timber in communities and ejidos, by supporting different practices 

such as pruning and  thinning, as well as forest roads maintenance to facilitate access to logging 

areas. These activities are not generate income directly through the sale of the wood obtained in 

the target areas, but also tend to increase the forest productivity. A 2010 study conducted by 

Plancarte A. et al in the Ixtlan region, compared the growth of Pinus patula in the same reforested 

areas in 1995, with and without treatments,  and estimated that, for a same timber volume of 

standing trees per hectare, these practices can increase the diameter of the log by around 44%, and 

consequently the commercial value of sawn wood by USD 0.5/bd.ft (board feet) 10. See figure 2.  

Figure 2: Evaluation of pine diameter growth according to different forest treatments  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: Plancarte A. et al 2010 

 

 

 

 

 

b) Community Forest Enterprises 

 

                                                   
10 Respuesta de Pinus patula en plantación al aclareo, en Ixtlan de Juarez, Oaxaca. 
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Improved forestry management, capacity building programs and strengthened social capital 

processes will contribute to increase community incomes obtained from timber and non timber 

products. Several studies carried out to assess the results of CFE approved by PROCYMAF from 

1998 to 2009 show that more than 75 percent of the subprojects were operating.  Estimated IRR 

range from 14 to 126 percent (see table 7). The increase of jobs generated by the project within 

the communities and ejidos has been estimated around 27 percent.  

 

Table 7: Some outcomes obtained by PROCYMAF I and II.  

 
All subprojects Source Timber project 

 

Non timber project  

 

All subprojects 

Proportion of all subprojects approved 

since 2004 that were still operating in 

December 2009 (N=198) 

CONAFOR data base 

2009, elaborate by 

Puente 2010 

76% 89% 

Oldest Subprojects  
Proportion of subprojects approved in 

2004-2005 that were still operating in 

December 2009 (N=58) 

CONAFOR data base 

2009, elaborate by 

Puente 2010 

68% 80% 

IRR for sub-projects approved by 

CONAFOR from 1998 to 2003 

evaluated in 2003 (N=6) 

Merlet et al. 2003 16 to 50% 25 to 26% 

 

IRR for subprojects  approved by 

CONAFOR from 2004 to 2008 (N=22) 

Chapingo 2009 14 to 150% 15 to 126% 

   

For the current analysis, two economic assessments were carried out in Oaxaca in order to 

evaluate the results obtained by CFE that were analyzed previously by Chapingo University in 

2009. The first one is related with a timber production enterprise and it is the case of a sawmill 

improvement (investment in a saw sharpening unit),  and the other one is related with a non 

timber product, namely spring water production and it is the case of an automatic unit for filling 

bottles. It is estimated that the IRR of these subprojects are around 46 percent for the first one and 

66% for the second one, with NPV (6% discount rate) of USD 186,000 and USD 114,000. The 

figures obtained by Chapingo for the same subprojects were inferior, probably because the entire 

activity of these enterprises was considered, while the current analysis took into account only 

incremental investments, costs and profits. Other studies (2007) studies carried out to prepare 

PROCYMAF subprojects in Durango State, like timber kiln, plywood production and modernized 

sawmill, showed an average IRR of 49 percent (with the highest of 57 percent) and a NPV 

ranging from USD 96,200 to USD 298,26011. The sawmill investment would generate a rate of 

return equal to the opportunity cost of capital if the wood processed is reduced by 23%. On the 

other hand, the investment to bottle spring water would generate such rate of return if bottled 

water volume is reduced by 10%. See in  table 8, the main economic indicators of this experience. 

                                                   
11

 In those studies an annual discount rate of 20% was considered. 
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Table 8: main economic indicators for two CFE investment subprojects 

 

 

Unit 

 Business 

as usual 
(US$) 

With  

Project (US$) 
Incremental 

(US$) 

Investment costs 

Average annual net Income 

US$ 

US$/year 

Sawmill 181,818 237,497 55,679 

Spring water 200,636 218,909 18,273 

Employment  

Investment costs 

Person/Year 

equivalent 

US$ 

Sawmill 15,363 24,140 8,777 

Spring water 

14,184 21,606 7,423 

Average annual net Income 
US$/year Sawmill 21 23 2 

Spring water 20 20 0 

IRR (10 years) 

percent Sawmill 2 16.3 46 

Spring water -2 10 66 

NPV with 6% discount rate (10 years) 

US$ Sawmill negative 150,953 187,600 

Spring water -69,822 44,266 1,254,970 

Switching value (decrease in wood o 

water volume traded to obtain 

IRR=rate of discount) * 

Percent of 

decrease in 

SW collected 

Sawmill   23% 

Spring water   
10% 

Source:  Field evaluation 2011 
* Switching values were calculated taking into account the decrease of production, because price levels have been relatively 

constant or tend to increase.  

 

c) Silvo-pastoral systems 

 

FIP investment will include support to the integration of policies for forest conservation with 

incentives to intensify agricultural and livestock production. In this framework, agro-silvopastoral 

systems will be supported in southern Mexico states. Such systems consist of livestock 

intensification, and specifically cattle production, by reducing the grazing surface and enabling 

tropical forest renewal processes, establishing agro-forestal production  or ensuring the 

conservation of high value conservation areas (as Protected Area in Chiapas and Yucatan). In 

order to support financially and technically the producers engaged with this initiative, CONAFOR 

programs will be working in close collaboration with SAGARPA which has been investing in 

livestock sector through different programs. For this analysis, an economic assessment was 

carried out with an ongoing initiative in Selva Lacandona, Chiapas state, promoted by the 

Mesoamerican Biological Corridor (CBM). A pilot small size farm was surveyed to evaluate 

whether a reduced area dedicated to cattle production is capable to generate the same or higher 

income than traditional semi-extensive production. The farmer showed that he will be able to 

grow annually two groups of 40 calfs, with a average weight gain of 100 kg per animal, working 

in a 6-hectare area intensively managed, through a permanent grass cutting system and bush crop 

(Leucaena sp) providing high protein leaves. In this case, 3 hectares of tropical rain forest have 

been conserved (a third of the used land).  

According to Los Tuxtlas LULUCF project (see Section 2b), designed for a very comparable 

ecosystem,  and CO2 emission reduction model,  the yield of avoided emission for a 10 year 

period could be between 60 and 84 tons of CO2e per hectare. (It could interesting to know the 

CONAFOR and SAGARPA targets in terms of hectares under this silvopastoral model). Without 

considering income potentially provided by PES, agro-forestry crops or carbon sequestration 

payments, it is estimated that the IRR for this type of silvo-pastoral system is 17.5 percent and 

NPV  is USD 7,600 (6% discount rate), while the “traditional” semi-extensive schemes with 20 

has of grazing area has an negative IRR. However, this systems is sensitive to a reduction of 

number of animal grown, so access to credit is needed to the purchase of an accurate number  of 

calf (see table 9).  
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Table 9: main economic indicators for solid silvo-pastoral systems  

 

 
Unit 

Business-as-usual 

(US$) 

With  

Project (US$) 

Investment costs US$ 30,727 13,096 

Average annual net Income US$/year 2,472 3,067 

Employment  

Person/Year 

equivalent 

0 1 

IRR (10 years) percent -1.7 17.5 

Area used hectare 20 6 

Area available for forest protection hectare 0 3-20 

NPV with 6% discount rate (10 years) US$ Not applicable 7,560 

Switching value (decrease in animal 

sold per year) * 

Percent   11% 

Source:  Field evaluation 2011 

* Switching value was calculated taking into account the decrease of production, because price levels are relatively constant.  

 

4.  Regional governance structures (FIP) 

 

As part of the activities included in the Institutional Capacity Component for FIP proposal, 

structures for improved regional governance have been proposed. Different types of entities will 

be supported by the Project to strengthen ongoing activities, specifically in Jalisco, Chiapas and 

Yucatan, where CONAFOR has carried out pilot initiatives from 2008 onwards. These entities are 

inter-municipality coalitions, NGO or other decentralized government bodies like the 

Mesoamerican Biological Corridor (CBM) which carry out long term subprograms aimed at 

integrating policies for forest conservation with incentives to intensify agricultural and livestock 

production. They have been promoting similar investment subprojects, as presented in section 2 

and 3 of this analysis, as well as inter-institutional coordination and capacity building programs.  

For this analysis, two cases were assessed, JIRA in Jalisco and CBM in Chiapas. From 2007 

onwards, these institutions have implemented actions aimed at strengthening environmental 

services related to carbon sequestration and CO2 emission reduction, solid waste management, 

water supply and increased rural income. To achieve these goals, they have been developing cost 

efficient processes and procurement strategies whereby they have obtained funds from several 

governmental institutions and international organizations. 

JIRA activities show that a coalition of 10 municipalities is able to strengthen environment 

management programs through a little structure, hiring experts in different topics such as: 

agriculture, forestry, climate change, SW classification and finance. From 2007 to date, several 

regional impacts have been achieved: improved SW management and reduced environment 

impacts on several ravines where wastes were thrown, increased waste classification level by the 

population thanks to the work of JIRA‟s promoters, protected water catchment areas through the 

payment of environment services, improved drink water supply for poor communities and the 

development of territorial monitoring systems to assess land use changes and GHG emissions. In 

terms of cost efficiency, the study estimated that municipalities implementing similar services on 

their own would spend 30 percent more than the coalition has been doing from 2007 to date (see 

Table 10) . 
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Table 10: Cost comparison between 10 municipalities regional structure and environmental 

management done by each one 

 With Municipality coalition structure  

(From 2008 to 2010) 

10 Municipalities without  coalition 

structure (From 2008 to 2010) 

Concept  Rational Mex. Pesos Rational Mex. Pesos 

JIRA staff 

Director, 1 environmental 

specialist, M&E  specialist, 

administrator  and Assistant 

4,212,000 

No structure 

0 

Environmental 

specialists 

 
 

One for each municipality 
6,480,000 

Promoters  3,600,000 One for each municipality 4,500,000 

Operative costs  
624,195 

Higher, because each 

municipality assume them 
936,293 

Financial audit  

Due to the received grants in 

fiduciary scheme 
204,913 

Each municipality need an 

external audit 
945,750 

Fideicomiso 

Management  

 
219,414 

No fiduciary scheme 
0 

Total   8,860,522  12,862,043 

Source: Field evaluation 2011 

In Selva Lacandona region, CBM has supported 66 ejidos in order to convert semi-extensive 

livestock schemes into agro-silvopastoral systems aimed at reducing grazing areas, and to provide 

PSA-H for tropical forest protection as well as natural regeneration. If these communities operate 

separately, they will not be able to obtain such support from national institutions, because of their 

low technical and institutional capacities. 

While the “traditional” schemes of PSA-H have not been very successful in promoting the 

participation of other government institutions and programs at community and territory level, 

regional structures like JIRA, CBM and Fondos Concurrentes have enabled member institutions 

to obtain sizable funds from SAGARPA, SEDESOL, SEMARNAT, State government  

municipalities and ONG, as well as from bilateral cooperation like the French Agency for 

Development (AFD). During the last three years, JIRA in Jalisco and CBM in Chiapas have 

obtained from USD 1.05 to 3.45 million,  in addition to CONAFOR funds for PSA-H. During the 

same period, 30 Fondos concurrentes have also raised each one from USD 340,000 to 530,000 

per year.  These funds enabled these regional bodies to invest in strengthened environmental 

services and benefit more than 750 poor communities, as well as insuring  a sustainable  

operation.  

 

Financial sustainability. CONAFOR currently receives about US$ XXX million annually to 

implement the PSA-H and Community forestry Programs. It is anticipated that this level of 

funding would continue. The additional WB funding will allow an expansion of X% the area 

under conservation and  improved forestry practices  and also the number of CFE supported. Thus 

additional obligations will be matched by additional income streams from service users, the 

contribution of recipients and the funds obtained by regional structures. But this is a problem in 

those areas where local services are insufficient to generate sufficient funding (when the benefits 

being sought are global, like biodiversity).  

 
Fiscal Impact 

All Bank-financed projects in Mexico operate within existing Federal budget allocations, in 

accordance with the tight fiscal policy pursued by the Federal government 
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