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Rural Mexico: collective tenure and   
forest landscapes. 

 142 thousand 
forest 
hectares,

 73% of the 
land have a 
forest cover, 
70% of the 
forestland is 
owned by 
communities





Communities and forests

 12 million 
people live in 
30,035 forest 
communiites, 
poor in the 
majority ofthe 
cases.

 Forest areas 
are legally 
defined as 
commons.



A proposal for public policy:

The recognition of local communities´ rights, 
including rights over carbon sinks are key to create 
local commitments with conservation (and mitigation)



Forest policies undermined 
communities´ rights (1950-1980)

Communities lost 

access, use and

control rights over

forests as a result of

forest vans and

logging concessions.

Local uses of the forest

were considered illegal,

open access became

widespread.



Collective action and pubic policies 
1970 - 1980

Communities regained
Rights over forest
Resources.

Public policies and
NGO promoted 
communities´ forest
production and forest
management.

Aiming to sustain: local 
capacities, local
economies and
Environmental stewardship.



Rights need to be «implemented» practice 
in order to be perceived as real



Deforestation rates

1970 a 1990 – 3% yearly and morel

1990- 2000 – deforestation rates lowered by 
more than 50% (from 354 thousand has/year 
to 155 thousand/year)

Importantes diferencias regionales



Around 600 communities have created 
forest enterprises

- They have created local sources of employment and 
income.

- They investment on:  roads, extraction equipment, 
forest industry, forest management,

- NTF operations, tourism facilities.

- They have created: local rules around forest and 
land uses. 

- They are actively engaged in forest protection.



Metodology

 10 «IFRI cases»

 A survey in 106 forest communities in the 
six main forest states in Mexico.



M1. CFM is a viable mitigation 
option: it maintains forest cover as 
much as PA or environmental rents 
(PES) they can capture more carbon in 
the long run.



CFM maintain the forest cover without 
«border effects»

X-Maben  QR  1976 – 1997, 50%   forest growth.

Oaxaca 1980 – 2001, 21%    forest loss
S. de Juárez  3.3% forest growth

RBM Monarca 1971 – 1984, 17%    forest loss        
1984 - 1999, 24.1% 
2007 – 2008,   6.5%



CFM can be optimal options for carbon 
capture

tC/ha
1/2

 

Bosque conservado



 M2. Forest under CFM are more 
stable: community forest production 
often creates long term incentives and 
promote local capacities (organization, 
social and human capital, agency).



Long term incentves: employment and family 
income



Long term incentives: local investment in local 
public goods



Long term incentives: local investment in local 
public goods



CFP has favored local capacities

It has fostered 
organization, 
social capital 
and 
governance in 
forest 
communities 
and regions



CFP has favored local capacities



«Social Capital» index among FC in México



CFP has favored local capacities: human 
resources



 M3. El CFM contributes to create 
adaptive capacities: to respond to
extreme climatic events, to protect, 
restore and preserve forests.



CFM contributes to the development of local 
adaptive capacity

After torrencial rains in 2010 in Sierra de Juárez, Oaxaca, 
communities rebuilt damaged houses and roads based on 
traditional voluntary collective work and timber and 
machinery provided by communities logging  enterprises

Communities are working on rebuilding traditional food 
production and security systems 

They have permanent teams that monitor and fight 
forest pests,  forest fires and ilegal logging.



Index of pressures on forests

 63%  of CF areas face important pressures



CF sustains adaptive capacities: Index of forest
conservation and protection

43%  of FC  are  actively engaged on llevan a cabo forest 
protection and conservation



 M4. Forests under CFM have 
important value added: they 
provide key global, regional and local 
environmental services: biodiversity 
conservation, hydrological services 
and different goods.

 Including local communities reserves 
and agro-biodiversity.



M4. CF have important value added: many
communities have adopted environmental
agendas

 They have created 
local 
environmental 
rules, land use 
planning, 
communities´
reserves.

 700,000  certified 
hectares by the 
FSC, providing 
12% of the timber 
legally produced in 
the country.



Contributing to biodiversity conservation



Contributing to biodiversity conservation



Providing hydrological services



They have 

created

assets for the 

next generation



Typology of forest communities



Challenges



 60% of land owners are older than 50 years.

 34% of forest communities have conflicts over 
communities borders, in 50% of these cases 
conflicts seriously affect forest conditions.

 The contribution of forestry to the economy of 
most communities and families is only marginal.



Public policies

 Between 2000 and 2008 public investment 
increased by 850%.

 70% of this budgest was invested in 
reforestation, 25% in the programa of 
Payment for Environmental Sevices

 Forest production decreased by33%, 
national demand of FP increased by 
200%.



Communities with 
consolidated forest 
economies and 
strong local 
institutions are 
those more able 
defend their rights, 
respond to 
different pressures 
and invest on 
conservation.

Conclusions



 Public policies do not regard local institutions and 
social capital as ―assets‖ for conservation , 
mitigation and resilience building. 

 The implementation of REDD and mitigation 
policies may repeat the ―mistakes‖ of previous 
policies (vans, concessions, protected areas, PES) 
that mistrust communities stewardship capacities 
and undermined communities righs.

 Community conservation articulated with 
communities forest economies can contribute to 
global climatic mitigation while building local 
adaptive capacities and resilience-



 Existing REDD action plans under two major global 
initiatives—United Nations Framework Convention on 
Climate Change REDD and Forest Carbon Partnership 
Facility of the World Bank—do not yet identify communities 
or forest commons as relevant agents for managing forests 
to sequester carbon or derive livelihood benefits from 
forests . Instead, they focus on national governments, 
replicating long histories of centralized control over forests.

 Institutional mechanisms to channel REDD funds to local 
communities that take into account lessons from 
decentralized natural resource management will help in 
improving carbon sequestration without adversely affecting 
local livelihoods.
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FORESTS OF MEXICO

Population density

Margination index

Clime

Indigenous population

http://www.mexico24.org/mapas-mexico/mapas-grande/Mapa-de-Climas.jpg


PROBLEMATICS OF THE FORESTRY SECTOR 

1. Deforestation, degradation and loss of forest ecosystems

2. Low competitiveness of forestry industry on international scale

3. Low investment levels and misuse of resources

4. Underdeveloped Ecosystem Service Markets

DEFORESTATION:

CONAFOR (2006) states that the deforestation of the territories varies 

between 200 thousand and 1.5 million hectares per year

Causes of the continuous deforestation in Mexico:

i) the change in land use; 

ii) the illegal forest felling and over-exploitation of the forest resources; 

iii) the plagues and diseases of the vegetation; and 

iv) forest fires.



FORESTS ENVIRONMENTAL SERVICES

Carbon capture

Hydrological 

Biodiversity  
Landscape

o Oxygen production;

o Cushioning the impact of natural 

phenomena 

o Climatic modulation or regulation 

o Sustaining the replenishing capacity of aquifers

o Maintaining the quality of water

o Reducing sediments down the river basin

o Reducing currents during extreme precipitation 

events.

o Preservation of springs

o Larger amount of surface water available  

o Reducing flood risks

o Protection of biodiversity, ecosystems 

o Soil protection and recovery

o Landscape beauty and recreation 

“All benefits that people

receive from ecosystems...,

which include supply

services (such as food and

water) regulation services

(climate, water, illness), and

cultural services (spiritual,

aethstetic and recreational)”

(CONAFOR, 2009).



Environmental Services Perspectives

1. ENVIRONMENTAL PERSPECTIVE

The commitment to maintain the functionality of ecosystems leads to 

preservation of natural resources.

2. ECONOMIC PERSPECTIVE

An income opportunity for communities in case of establishing 

agreements between service providers and buyers.

3. SOCIAL PERSPECTIVE

Benefits to the society from forest resource services.

JUSTICE PERSPECTIVE
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The Payment for Environmental Services Program began in 2003 as 
HYDROLOGICAL, with the objective to 

i) reduce deforestation (reduce Land Use change), y ii) reduce poverty.

Agreements were signed for the period of 5 years with average amount of 
$300 and $400 per ha (to preserve forests).

The main objective of the program of Payment for Environmental

Services (PES) is to attempt to give value to ES in order to create

markets through payments from funds (international, federal, local

and mixed) to the owners of forests for preserving them.

PES PROGRAM IN MEXICO



Development of PHES in Mexico, 2003-2009

2003 2004 2005 2006

Program for Hydrological 
Ecosystem Services is 
created  (PHES)

Program for Carbon and 
Derivatives Capture 
Ecosystem Services is created 
to promote agricultural-
forestal services  (PSA-CABSA 
by its Spanish acronym)

Forest Ecosystem Services 
Project (PSAB by its Spanish 
acronym)

ProArbol integrates the 
programs under four 
concepts of support: 
PHES, Biodiversity 
Preservation, 
Agricultural-forestall 
systems and CAB project 

Year 2003 2004 2005 2006 2007 2008 Total

Incorporated 
territory  
Thousands 
ha

126.8 184.2 169.1 127.0 545.6 324.1 1,476.8

Owners 272 352 257 241 816 727 2,665

PES payment 
millions of 
pesos

192 288 257.8 204 925.9 570 2,437.7

www.conafor.gob.mx

2002 – 37 sites in the country

Amount paid for technical support

+

http://www.conafor.gob.mx/


(Con base en INEGI, 2005)

ZMCM:

• Federal District and 

municipals of M. St.

• 4,902 km2, 

0.3% of national 

territory

• 20 millions of 

inhabitants

• Closed river basin

CASE STUDY: ZMCM



Population growth, 1900-2000

Water demand, 1910 -2000
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Sources of drinking water for Mexico City

SOURCES INTERNAL EXTERNAL TOTAL

Underground Mexican Basin 

(39.7 m3/s)
Lerma Basin 
(5.1m3/s)

73.5%

Surface Mexican Basin

(1.1 m3/s)

Cutzamala 
Basin 

(14.7 m3/s)

26.5%

TOTAL 67% 33% 100%

Importance of

HYDROLOGICAL

ENVIRONMENTAL SERVICE

(UNAM-COLMEX, 2009)



Peñuela (2007)

C.E. 83 S
C.E. 99.8 S

C.E. S

Hydrogeological Functioning

A
A´

INE (2005)



IMPACT OF CLIMATIC CHANGE

ON AVAILABILITY OF WATER

Horizon by 2050

HADGEM1 and

ECHAM5 Models

Moderate scenario

(A1B)

Pessimist scenario

(A2)

Climatology 1950-

2000, interpolation

10x10 km

Monthly dTemp and

monthly dPrec

(Escenarios CCA-UNAM, 2009)(UNAM-COLMEX, 2009: climate scenarios of CCA-UNAM )







IMPACT ON WATER AVAILABILITY

10-16%

13-17%
12-17%

INTEGRATED WATER MANAGEMENT WITHIN THE BASIN

Adaptation measure aimed at prevention and preservation of 

rural soils and water within managing by micro-basins (Mexico 

City’s Climatic Action Program for 2008-2012).



PHES ON CONSERVATION SOIL, MEXICO CITY

(Fuente: base de datos, CONAFOR, 2009).

Territory (in ha), 2003-2009
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METODOLOGY

CNCUB-PNUD (2009) “Mexico: capacity for conservation and sustainable use of  biodiversity”: 95-116

INTERVIEWS

CONAFOR head office, 
Management of Forest ES Dep.,

GR XIII

WORKSHOP

Representatives of
13 communities

of Conservation Soil,
Mexico City

DECISION-MAKERS: 10
BENEFICIARIES: 31 

COMMON
CRITERIA:

-Development and 
implementation
-Conservation

-Society
-Economic



• Insufficient infrastructure (no – because of lack 

of personnel, PC´s, transportation means)

• Economic resources sufficient to achieve goals 

(yes- no)

• Adequate instrument for CS in Mexico City (no –

because of high costs of opportunity, laws, land 

ownership, funds, varying interests of the 

involved)

• Impact on the society, to improve management 

capacity (yes- in technical aspects of PMPM; no –

in the management; often depends on the case)

• Generation of higher incomes for the population 

in comparison with other instruments (no –

because it’s little, yes – because it’s about 20%; 

but need more research)

• Motivation for integral use of the forest (yes- no)

Internal differences in answers

YES– NO

DECISION-MAKERS: proof interviews

NEEDS and FUTURE CHALLENGES

CARRY OUT of ACADEMIC 

RESEARCH

Development of evaluation indicators

Increasing citizen participation 

Impulse for environmental education

Institutional cooperation

Incorporation of local and regional 

participants

Development of local markets

Development of concurrent funds

Compatibility with other productive 

activities in the forest



BENEFICIARIES: Workshop

• 31 questionnaires applied (completed; total: 13 cooperative 
land tenures/communities beneficiaries of PHES program, 100% 
representation)
• 18 forms on evaluation criteria importance filled out 
(5 incomplete; total: 10 cooperative land tenures/communities, 
77%  representation)

DEMOGRAPHIC PROFILE: 

90% men

81% communities

35% primary school finished

32% is of 41-50 ages, 39% of 51-60

30% has 1-2 years in charge, other

30% about 2-3 years

39% has 4 family members, 16% of 3, 

6 and more than 6

55% has 2-3 MS of family ingress, 

16% one, 14% 3-4, and 17% more than 4



• Knowledge of Rules of Operation (yes - no)

• Other mechanisms that can be combined with PHES (yes - no)

• Size of income received by PHES (many without reply, varying amounts)

• Importance of incomes in comparison with other activities (yes, if permanent - no)

• Integral use of the forest (if allowed, medicinal plants, crafts, ecotourism, 

Christmas tree plantations – against negative opinions)

Internal differences in Answers

YES – NO

Studies:

• Evaluation of ES

• Monitoring of ES

• Carbon capture

Training and environmental 

education
+

Lack



DEVELOPMENT AND IMPLEMENTATION
Economic support Program, with clear goals, implementation mechanisms and technical support; 
though with bureaucratic proceeding (many requirements, paperwork, visits to offices, 
inexperienced technicians). Insufficient dissemination. Co-responsibility scheme between 
communities (environmental conservation and proper use of money) and authorities (financial 
support, supervision, orientation) is suggested. Benefits for the community: jobs, money, 
environmental protection. Can be improved through campaigns, meetings, studies, community 
consultations.

CONSERVATION
In general, there is awareness of importance of environment and forest conservation on CS of 
Mexico City (pine, oak, Mexican fir). Nevertheless, there are cases of illegal felling in the past 20 
years (for firewood, agriculture, pasture, selling timber). PHES program promotes better 
management practices and preservation of natural resources.

SOCIETY
Generates positive effects on social organization and cohesion. Generates jobs and environmental 
awareness; still minor owing to insufficient dissemination and educational programs in schools. 
Promotes participation of the community (minor and approx. 20% of women and 80% - men).

ECONOMY
Generates minimal, temporary incomes. With spending on conservation activities and/or fair 
distribution in the community. Promotes productive diversification. Without consensus on 
promoting integral use of the forest and lack of data on compatibility with other programs, and in 
general, lack of knowledge about local programs (CORENA). 

OBSERVATIONS



RESULTS

The opportunities to the development of the program could be:

i) establishment of local markets (self-financing, based on concurrent funds 

and long term contracts with participating of local actors); 

ii) development of “packages of services” (as eco-tourism); 

iii) reinvestment of economic resources in the activities during the forest 

(stimulus of the local initiative and promotion of sustainable activities).

In theory the program of PHES results be the perfect adaptation 

mechanism in the context of Climate Change and the scenarios of 

decreasing on the water availability at the regional level (directed to 

protection of the recharge zones).

But in practice this program is consider as one of the federal 

subsidies and consequently not promote the social initiative and re-

investment in the activities FOR forest; with lack of studies of many 

points; and the low payment that not cover the opportunity costs.
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Presentation Overview

2

 Research Context

 Sectoral Focus.

 Case-Study Site

 Tourism Destination 

Community in Barbados

Methodology

 Preliminary Results

 Next Steps



Research Context
• Adaptation measures need to be planned and 

implemented for small islands and coastal areas.   

• Knowledge gaps in how to comparatively assess 

the vulnerability and adaptive capacity of 

communities dependent on climate-sensitive 

economic sectors.  

 As the number of assessments accumulate, 

methods and frameworks for cross-study 

comparisons become necessary.  

• Investigating two methods to assess a site-

specific tourism destination in Barbados: 

 A Community-Based Vulnerability Assessment (CBVA)

 Indicator-based.



Tourism, Climate Change & Livelihoods

• Sectoral approach: useful at local 

and regional scale where large 

number of actors and variables.

• Tourism is a climate-sensitive 

economic sector and one of the 

most exposed to climate change 

impacts.  

• Out of tourism stakeholders, 

destination communities 

are the most vulnerable and have 

the least adaptive capacity. 

Tourism Hot Spots (Climate change and 

tourism: Responding to global challenges: Scott et 

al., 2008)



Climate Change Impacts on Tourism Destinations

1. Direct impacts: Changes in climate-

dependent tourism seasons and in the 

number of weather extremes.  

2. Indirect impacts: E.g. impacts to 

livelihoods, biodiversity loss or changes in 

water availability.  

3. Tourist mobility and behaviour: 

Impacted by national or international 

mitigation policies.  

4. Indirect societal impacts: Unmitigated 

change could reduce global GDP and 

discretionary wealth of tourists and have 

negative implications for tourism 

dependent nations.



Case-Study: A Caribbean Tourism 

Destination Community

6



The Caribbean

• Considered a ‘tourism 

vulnerability hotspot’.  

• Largest economic sector in 

the region’s GDP.

• Most tourism dependent 

region in the world. 

• Feasible to assess the 

vulnerability and adaptive 

capacity of communities 

in a tourism context.  



Barbados
 Population of 275,000 (2008).

 One of the world’s most densely settled 
countries.

 In 2010, tourism accounted for:
 14.1% of direct and 48.1% of direct and indirect 

GDP.   18% of direct and 53% of direct and 
indirect employment. 

 Industry valued at $1.8 billion. 

 Exposed to long-term changes in climate 
and climate-related hazards.

 One of the more developed islands in the 
region.

 Provides insight as to the capacity and type of 
data that exists (or is feasible to collect) in 
less developed neighbouring islands.



Oistins
 Historic and the fourth distinct town 

 Population of 2200.

 Small-scale and large-scale tourism related 
activities.

 Low-lying and very close to the coast.

 Largest fishing community and key agro-
tourism destination (Fish-Market):
 Food and craft vendors, the fishermen and fish-

vendors, the jetty to view the fishing vessels and 
the turtles, and the boatyard. 

 Friday night ‘fish-fry’ ranked as #1 tourist 

nightlife spot in 2008 and #2 in 2006.  

 Other attractions & facilities 
 Two bordering beaches, neighbouring hotels, 

restaurants and services.   



Methodology

10

 Field research carried out in the 

summer and fall of 2010 and winter 

of 2011.  

 CBVA interviews carried out in winter 

of 2011. 

• Targeted stakeholders : 

• Whose livelihoods are most connected 

to the tourism related activities of 

Oistins.

• Who live in neighbourhoods adjacent to 

the key attractions. 

• Key informants who have other relevant 

expertise and/or information.



CBVA Interviews
 Interviewed 45 individuals:

 Fish-market: food vendors, craft vendors and fisher-men.

 Tourist related businesses: large and small hotels, including staff of the large 

hotels, restaurants and taxi-drivers.

 Beach-related activities: water sports operators, clothes vendors and 

lifeguards.

 Institutional level: local level government, local emergency organization, 

national conservation organization, tourism advisory committee, fish-

market and a fisheries’  biologists.   

 Assessed :

 Exposure-sensitivity and coping capacity to changing environmental and 

social conditions in the past 10 years.  

 Future exposure-sensitivity to changing environmental and social 

conditions and the resources that would be needed to adapt.  



Preliminary Findings

12

 Stakeholders are: 

 Experiencing differing exposure-

sensitivities to climate related events.

Any such impacts are all exacerbated by 

exposure-sensitivities from changing social 

and economic conditions.  

 Key impacts to livelihoods from both 

types of stressors include: 

 Less economic revenue due to weather 

variability, decrease in tourists and rising 

cost of living. 



Current Exposure-Sensitivities 
Env Changes (Climate-Related Events)

13

Observed Direct Long-Term 

Changes

Indirect Impacts to Tourist Related Activities and/or Livelihoods

Stronger winds – can result 

in stronger and higher swells 

(waves). 

Have made it difficult for: 

 Some tourists to swim in, though some like strong waves, putting them at risk.

 Carry out water sports activities.

 Take out fishing boats in, resulting in lower fish-catch and supplies to food 

vendors for consumption by locals and tourists.

Heavier and/or increased 

rains 

 Same comments as above.

 Less tourists come to eat at the fish-market, shop with the vendors or swim at 

the beach. 

Increased  summer heat  Reduced reef-fisheries populations - could be due to increased coral bleaching

and/or other stressors.

 Resulting in NO other major impacts.  Most tourists like the heat.

Experience with recent 

Extreme-Weather Related 

Events (Hurricane Tomas)

Only a few experienced direct impacts: 

 Electricity and power out for a few days.

 Outdoor tables broken.

 Flooding.



Exposure-Sensitivities Cont’d

 Tourist Mobility & Behaviour

 Affected by the British Air Passenger Duty

(APD) tax.

 Indirect Societal Impacts

 Currently being caused by the economic 

recession, not long-term unmitigated 

climate change.



Current Exposure-Sensitivities 
Social & Economic Changes (Non-Climatic Stressors)

Social & Economic 

Changes

Impacts to Tourist Related Activities and/or Livelihoods

Economic 

Recession since 

2008 

 Less tourists in the past two to three years (arrivals 

9% in 2009) and even if they visit, less spending.

Inflation (5.4% in 

2010) 

 Rising cost of food, gas, electricity and supplies, making 

it harder to make a profit. 

 Increase in national Value Added Tax (VAT) by 2.5% to 

17.5%. 

British Air 

Passenger Duty Tax

 Increased airfares for British tourists to the Caribbean 

could result in decreased visitors.  The British represent 

the main tourist market for Barbados and are already 

visiting and spending less due to the recession.



Coping Strategies

 Aggressive marketing to bring in tourists to the fish-market, beyond 
Friday nights.

 Cut costs by reducing the portion size of meals and/or reducing hours 
of staff or boat crew.

 Cease livelihood temporarily or permanently (i.e. close shop, reduce 
hours or stop fishing).

Types of resources available to cope:

 Networks with recurring tourists or amongst hotel staff to share used 
goods and/or supply goods.

 Other businesses or training/ skills.

 Relatives working as fishermen, from which food vendors can obtain 
fish at a lower price.

 Membership in groups, which facilitate discussion of issues, 
marketing, etc



Future Exposure-Sensitivities

 Future climate-related changes? 

 Many did not want to think about the future, let ‘one 

day come at a time’ or that God would take care of 

them.  

 Others thought one should prepare by taking action to 

adapt or mitigate emissions.

 Future climate-related changes could:

 Impact upon their natural environment and 

infrastructure, leading to a further decrease in 

business and in tourists.  

 If social and economic conditions remained un-

checked:

 Would continue to cause negative impacts. 



Adaptive Capacities

 Strengthen the capacity of fisher-folk associations so they can set prices 

amongst themselves and receive a fairer price when selling to food 

vendors, fish cleaners, customers or tourists.

 Implement the plan to create a sheltered area for the fish-market’s 

craft vendors

 Diversify the tourism market from a ‘north-south’ relationship to 

neighbouring countries in the ‘south’.

 Facilitate greater coordination between the local District Emergency 

Organization and the Constituency Council to prepare an EMP and 

identify vulnerable groups in the destination.

 Increase the capacity of the local fishing fleet to harvest a greater 

amount of pelagics, to support local and tourist consumption, and thus 

rely less on imported pelagics.



Preliminary Analysis

19

 Familiar with climate change and possible impacts:
 Non-climatic stressors currently found to be more 

important and resulting in more adverse impacts.  

 Stakeholders facing social vulnerability:
 Due to long-term changes in climate, though impacts to 

livelihoods are not as severe.  

 All facing social vulnerability due to non-climatic stressors.  

 Coping strategies for present social and 
environmental changes and plans to adapt to future 
changes, might indicate how they would adapt to 
further long-term changes in weather and increases in 
sudden and extreme climate-related events.  

 Enhancing the capacity to adapt to current stressors 
would help to prepare for future changes in either or 
both types of stressors.   



Next Steps

 Further analyze findings from CBVAs and 

compare them to data obtained by developing 

and applying the indicators.

 Findings regarding the feasibility of the two 

approaches, and the subsequent assessment of 

Oistins, will: 

 Highlight measures to strengthen local adaptive 

capacity.

 Provide insight to stakeholders in Barbados and 

the region as how to best engage in adaptation 

planning for a site specific tourism destination.
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