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Monarch butterflies (Danaus plexippus) depend on the fir-dominated forest ecosystem in the
states of Michoacán and Mexico for shelter during their winter hibernation. Since 1980, the
Mexican government has sought to protect this natural phenomenon by designating their
overwintering habitat as the Monarch Butterfly Biosphere Reserve (MBBR). According to
the 2000 census, the MBBR has a human population of over 500,000. Of the more than
56,000-hectare reserve, the majority of the land is owned by ejidos, a communal form of
land ownership unique to Mexico. Besides this region's importance to its butterfly and
human populations, 26% of the greater Mexico City area's water supply comes from the
Monarch Region.

The objective of my research was to identify and assess the socio-economic, cultural, and
institutional issues that facilitate or constrain the sustainable forest management of the
Monarch Butterfly Biosphere Reserve. The methodology of this investigation consisted of
qualitative interviews, forest visits, attending meetings and workshops, and literature review.

In the MB BR, social issues such as poor ejidal organization, lack of communication between
the government and the public, landowners' distrust in the government, overpopulation, and
low levels of education combine to impede social sustainability. Issues that restrain the
economic sustainability within the MBBR are lack of employment, underdevelopment of
alternative income sources, lack of value-added timber products, and misallocation of
funding and aid. The main issues preventing ecological sustainability are uncontrolled
illegal harvesting and processing, conversion of forestland to agriculture and residential
expansion, and restrictive, non-scientifically based harvesting regulations. All of these
issues combine to threaten the future of the monarch region.
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I. Introduction

The monarch butterfly (Danaus plexippus) has been completing its annual migration

between Canada, the United States, and Mexico throughout history. Pre-.Columbian myths

considered the butterflies as the souls of the dead because of their arrival around the

beginning of November when Los Dias de los Muertos (The Days of the Dead) are

celebrated. Another myth associated the butterflies with agricultural productivity because of

their arrival during the cultivating season (SEMARNAT 2001).

Each year millions of monarch butterflies migrate south from Canada and the United

States to over-winter in the high elevation fir forests (Abies religiosa) of central Mexico.

They remain there from November through April, then return north when the weather is

warmer. These butterflies depend on the fir-dominated forest ecosystem of the states of

Michoacán and Mexico as their over-wintering habitat.

More recently, the monarch butterfly has caught international attention as a

spectacular natural phenomenon and as a species whose habitat has been rapidly depleted

both in quantity and quality. Their migration compares with no other species in that each

migratory cycle is completed by a new generation. A monarch butterfly will never live long

enough to migrate and return twice, and yet year after year their descendents return to the

same sanctuaries in Mexico. Their habitat is protected by the Mexican federal government

in a 56,259-hectare (139,016-acre) Monarch Butterfly Biosphere Reserve (MBBR).

However, illegal timber harvesting continues at an alarming rate inside the MBBR. Studies

showed that between 1984 and 1999, 44% of the forested area inside the MBBR was

degraded mainly by continued and uncontrolled access to forest resources. The annual

deforestation rate for this period was 2.41 % (WWF 2002). Meanwhile, areas that aren't



being harvested have suffered a decline in forest health, including wildfires due to fuel build

up, bark beetle and mistletoe epidemics, and a decline in stocking level due to advanced

stand age.

The ownership of the MBBR is almost entirely comprised of communal and private

landowners. This makes policy-making and enforcement considerably different from the

U.S. National Park system, in which the oership is federal. Of the communal

landowners. there are ejidos and indigenous communities. An efido is a plot of land

designated by the government to be managed and controlled by a community of people.

Depending on the ejido, land may be used collectively andlor distributed into individual

plots (Ronfeldt 1973). It is a system of land ownership unique to Mexico. There are 57

ejidos with land inside the MBBR. Indigenous communities are comparable to the indian

Reservation system of the U. S. in that they are a people of Native American heritage living

on land set aside for them by the government. There are 13 indigenous communities with

land inside the MBBR.

This complex situation presents many questions for research. Questions are raised

about habitat fragmentation, forest policy and policy enforcement, and conflicts between

nature conservation and local utilization, to name a few. This paper will focus on the issues

affecting the sustainability of the MBBR and its human and butterfly inhabitants. First, the

research objectives and rationale will be elaborated upon. To better understand this

research, the background section will describe Mexico's ejido system of land tenure, discuss

the goals of the Monarch Butterfly Biosphere Reserve, and define the concepts of

sustainability as used in this paper.



Research Objective and Rationale

The objective of this study is to identify and assess the socio-economic, cultural, and

institutional issues that facilitate or constrain the sustainable forest management of the

MBBR. This paper will assess how the implementation of the MBBR has impacted the

forestry practices and interests of ejidos within the MBBR by comparing the characteristics

of ejidos that are locally identified as environmentally conscious with those that are not. It

will also compare and contrast conservation efforts in the U.S. with those of Mexico's

The biology and habitat requirements of the monarch butterfly have been well

researched (Malcolm and Zalucki 1993, Urquhart 1987). Based on those requirements, the

practice of sustainable forest management and other conservation measures would improve

the amount and quality of fir-dominated forest ecosystems, thus assuring the protection of

the monarch butterfly over-wintering habitat.

While the MBBR seeks to protect the over-wintering habitat of millions of monarch

butterflies, it is also home to a large human population. According to the 2000 census,

almost 550,000 people live in the 11 counties that constitute the MBBR (INEGI 2001).

Whether or not they live inside the MBBR, they have a direct effect on the demands placed

on the forest because of their proximity. Also, consumer demand for forest products from

nearby Mexico City and Morelia, capitol of Michoacán, negatively affect the conservation

efforts of monarch butterfly habitat.

Perhaps most importantly, 26% of the greater Mexico City area's water supply

comes from the monarch region (National Research Council 1995). If uncontrolled

deforestation continues, the decreased collective capacity of the soils in the region will result
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in an undetermined decrease in the quantity and quality of water supplied to Mexico City,

currently the fourth largest urban agglomeration in the world, at 19.3 million people

(Learning Network 2002).

For these reasons this study will provide helpful information, as the observations of

an outsider, to those involved in improving the sustainability of the MBBR.



Background

In order to understand the relationships between Mexico's communal system of land

tenure and national and international conservation efforts, it is necessary to know the

background on the ejido system of land tenure, the history of the MBBR, and how

sustainability is defined by the many people involved in those relationships.

Mexico's Ejidos

The MBBR is different from U.S. National Parks. Forests, and Wilderness Areas in

that the land is not federally owned. However, the MBBR is similar to U.S. endangered

species protection efforts in that it imposes restrictions on all ownerships having a direct

and/or indirect impact to the endangered species' habitat. The majority of the land within

the MBBR is owned by 57 ejidos, a communal system of land tenure unique to Mexico, and

based on indigenous Mesoamerican systems (Joseph and Nugent 1994).

Origin and history

The origin of Mexico's ejidos is in the Mexican Revolution (1910-1916). The social

injustice that existed from the beginning of Mexico as a nation evolved through tolerable

and intolerable times with each presidency, until the actions of president-dictator Porfirio

Diaz pushed Mexico's rural populations over the edge. Among other accomplishments,

DIaz succeeded in fortifying the hacienda system of land tenure, which eventually created

protest and revolt from Mexico's peasants. Simply put, the hacienda system left the

majority of land in the control of only a few individual owners of vast expanses of land,

while the majority of the population worked as peons, earning small wages and building up

large debts to the landowner (Valladolid Chavez 1995). He did this to put Mexico in a



position for competitive trade relations with the U. S., but this resulted in land being seized

from peasants as well as the conversion of those peasants into debt peons under the powerful

hacienda owners (Sanderson 1984).

At the end of the Mexican Revolution, leaders met to write the Constitution of 1917,

which made promises to three important classes of people: peasants, workers, and

businessmen (Hodges 1979). The peasants were promised land reform in that the

government was to distribute land to any group of peasants who sought it. This ejido system

wasn't fully implemented until 17 years later, with the presidency of Lázaro Cárdenas in

1934. By the end of his presidency in 1940, the ejido represented almost half of the

cultivated land in Mexico (Valladolid Chavez 1995).

Experts' feelings about the ejido system of land tenure are mixed. Hodges' (1979)

somewhat positive tone states that "Mexican historians tend to interpret the main

contribution of the Revolution as the agrarian reform which, applied in installments, finally

overcne during Cárdenas' administration the last vestiges of feudalism in the countryside".

In truth, agrarian reform did not necessarily improve the living conditions of the rural

population of Mexico. After the peasants were granted their land, what the ejidatarios

lacked in order to be successful were education, capital, credit, infrastructure for irrigation,

technology, and a government that worked for them.

Tn 1992, president Carlos Salinas de Gortari amended Article 27 of the Constitution

of 1917, ending the rights of peasants to petition for land grants, and giving ejidatarios the

right to sell their land (Valladolid Chavez 1995). The purpose of this was to encourage

investment and productivity by ensuring land tenure, but the more obvious reason for the

New Article 27 was to be able to compete in the international markets created by NAFTA.
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Many ejidos rejected that idea of privatization because they felt it would eventually lead

back to their servitude of the hacienda system, with the new haciendas being represented

either by U.S. corporations or the federal government.

As of 1995, ejido lands accounted for 48.6% of Mexico's arabic land, and there were

more than 3 million ejidatarios living and working 28,000 ejidos (Vailadolid Chavez 1995).

The New Article 27 did not seem to have an effect on the land tenure of e/idos in the

M.B.BR, as their presence on and subsistence from the land began several generations ago.

Many ejidatarios exhibited a sense of belonging and pride in their land such that they would

not be predisposed to selling off their heritage.

Organizational structure

E/idos vary in population from less than 20 to over 500 people, with the size of the

land grant being somewhat proportional to the group size. It is important to understand the

difference between ejidatarios and ejidatarios con derechos (with rights): the original group

of people that petitioned for the land grant represents the constant population of ejidaturios

con derechos (with rights), those ejidalarios with rights to vote in efido elections and own a

land parcel within the ejido. The actual population of ejidatarios in an ejido grows with

each generation, but the population with rights remains the same as the day the government

granted them their ejido land. The ejidal right is similar to a monarchy; it is passed on

through inheritance or voluntary cession of rights, usually to the last born male child.

Ejidatarios with rights are not generally required to pass on their rights before they die, so

most of the e/idai'arios with rights are senior citizens. This means that many of the younger

families who typically have a higher level of education and experience outside of the jido

lack representation in the ejidal decision-making process.



Ejidcitarios without rights are also denied the right to own a parcel of e/ido land and

its natural resources. A portion of the original communal land grant is usually parceled off

to the ejidatarios with rights for subsistence purposes. As generations pass, the population

of an e/ido grows but its land base does not, resulting in as high as 70% of the people of an

ejido without rights to vote or own a land parcel (SEMARNAT 2001).

Internal ejidal affairs are regulated by an ejidal commissariat elected by the general

assembly of the ejido. Figure 1 illustrates the

governing body of a typical forested efido.

The general assembly holds the highest

decision-making authority and is comprised of

the ejidatarios with rights. Democratically,

they elect the comisariado, secretary,

Figure 1: Typical Ejido
Organizational Structure
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treasurer, and forest manager for a three-year term. They also vote on propositions and

issues brought forward by the comisariado at e/ido general meetings. The conzisariado acts

as the official ejido representative and manages all ejidal affairs. The vigilance council is

typically appointed by the general assembly and in many cases serves beyond the three-year

term. Their purpose is to prevent corruption within the ejido, similar to the purpose of an

internal audit of a company or agency. The forest manager oversees the harvesting

activities for that term and guards against illegal harvesting and trespassing. In most cases,

there are no clauses limiting the amount of consecutive or cumulative terms an ejidatario

can serve in any position. Depending on ejido size and internal organization, positions may

be held by the same person for several terms.



In the MBBR, the general success of an ejido depends on its internal organization.

Illegal harvesting occurs more frequently in ejidos that have poor leadership, vague policies,

and substandard administration than in those whose organization facilitates cooperation and

responsibility. The apparent lack of equal representation of age and gender in the ejidal

decision-making process contributes to a collective disrespect for the ejidal organization and

an indifference to the ejido 's current and future activities. This has a direct negative effect

on the area and quality of the efido 's forested ecosystems and consequently, the protection

of the monarch butterfly.

The Monarch Butterfly Biosphere Reserve

Mexico is a nation rich in natural biodiversity. While it constitutes 1.4% of Earth's

land area, it is home to almost 10% of the world's known plant and animal species. As a

nation, Mexico holds the most reptile species in the world (707 species), the second most

mammals in the world (close to 450 species) and the fourth most amphibians in the world

(288 species) (1NE 1996). The majority of this biodiversity is directly linked to forested

ecosystems. According to FAO'5 State of the World's Forests (2001), Mexico's forests

represent 28.9% of their total land area of 190,869,000 hectares.

FAO also reported Mexico's deforestation rate between 1990 and 2000 at 631,000

hectares (1,559,201 acres) per year, or 1.1% of Mexico's forested area annually. This is a

slight improvement over their 1981-1990 annual rate (678,000 hectares). However, from

1980-1989, Mexico was among the top six nations that represented 49% of all tropical

deforestation, and of those six, Mexico's deforestation rate was highest at 1.3% (FAO 1993,

in Cairns, Dirzo and Zadroga 1995). A government study estimates that 90% of Mexico's



10

deforestation is because of conversion of forestland use from forests to other uses, such as

agriculture or urban expansion. Wildfires, illegal harvesting, and forest plagues and diseases

constitute the remaining causes of deforestation in Mexico (SEMARNAP 1998). With years

of uncontrolled deforestation in the past, Mexico's biodiversity must rely on its protected

areas for assurance of survival in the future.

Mexico currently has 127 federally mandated Natural Protected Areas that, including

marine areas, total 17,056,400 hectares (42,146,364 acres) and are equivalent to 8.5% of

Mexico's national territory. These areas are grouped in categories as Biosphere Reserves,

National Parks, Natural Monuments, Natural Resources Protection Areas, Flora and Fauna

Protection Areas, and three other categories (CONANP 2001). The Biosphere Reserves are

areas under the strictest degree of federal protection. Figure 2 shows the Natural Protected

Areas as of 2000 in green. The MBBR is barely visible in Figure 2 because its area at the

From: Comisión Nacional de Areas Naturales Protegidas (CONANP),
http://sat. semarnat. gob.mx/ucanp/mapa.html
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time was 16,110 hectares, but since then has been increased to 56, 259 hectares.

MBBR history

While the monarch butterflies have been migrating to and hibernating in the same

mountains of Mexico since pre-Columbian times, their migration was first scientifically

studied by Dr. Fred Urquhart of the University of Toronto in 1937 (SEMARNAT 2001).

With IUCN- The World Conservation Union's concern in the late 1970's, the President of

Mexico declared the monarch butterfly's hibernating sites as a Wildlife Reserve and Refuge

Zone in 1980. However, this decree did not specify the reserve's area or prohibit timber

harvests; it simply prohibited the hunting and capturing of the monarch butterfly while

permitting scientific research (SARH 1980).

After a government study on the butterfly's habitat requirements, the second

presidential decree, in 1986, established the area as a Natural Protected Area. The 1986

decree set aside 16,110 hectares (39,807 acres), and differentiated between the five separate

nuclear zones totaling 4,490 hectares and the five separate buffer zones totaling 11,620

hectares. The decree prohibited the harvesting of any timber, plants, and wild animals in the

nuclear zones, and allowed restricted seasonal harvesting in the buffer zones (SEDUE

1986). However, enforcement of these restrictions is costly and often ineffective. Local

communities were not involved in the decision-making process of the MBBR so their

response was not one of support and cooperation (SEMARNAT 2001).

It became clear that the declaration of monarch over-wintering habitat as a Natural

Protected Area did not halt the degradation of that habitat. In response to these inadequacies,

the Mexican government agreed to review the reserve boundaries. T'his led to the

presidential decree in November of 2000, increasing the area from 16,110 to 56,259 hectares
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(139,016 acres) and classifying the area as a Biosphere Reserve under Mexico's Natural

Protected Area System, giving it the strictest of federal protection. The five separate areas

were combined into two; the nuclear zones total 13,551 hectares and the buffer zones total

42,707 hectares (SEMARNAP 2000). More importantly, the declaration of the new MBBR

was accompanied by a compensation scheme called the Monarch Butterfly Conservation

Fund that financially supported communal and private landowners for lost income from

logging. All landowners with land in the nuclear zone who had currently approved

harvesting permits received $18 USD per cubic meter not harvested and $8 per hectare for

their agreement towards conservation. Landowners in the nuclear zone without harvesting

permits received $12 per hectare for their agreement towards conservation. This fund is

largely supported by the WWF and includes plans for compensation to landowners in the

buffer zones and plans for improved enforcement and monitoring, pending further funding

(WWF 2002).

Physical and biological description

The MBBR is located on the border between the states of Michoacán and Mexico,

and lies within 11 counties. Its mountains are part of the Transverse Volcanic Axis that runs

in an east-west direction at the southern end of the Mexican Highlands. The area varies in

elevation from 2,000 to 3,600 meters (6,500 to 11,800 feet), and half of the region is made

up of slopes steeper than 15 degrees. The MBBR drains into two basins: the Lermo-

Santiago and the Balsas basins. The climate is temperate, with a summer wet season, and an

annual precipitation between 700 and 1,250 mm. Average annual temperature varies

between 8° and 22° C. Soils are typically andisols, derived from volcanic ash and
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possessing a high moisture carrying capacity. Plant associations take the following five

broad categories:

1. Fir (Abies religiosa),
2. Pine and Fir (Pinus spp. and Abies religiosa),
3. Pine (Pinus pseudostrobus, Pinus rudis, Pinus teocote, Pinus oocarpa, Pinus

michoacana),
4. Oak (Quercus laurina), and
5. Cedar (Cupressus lindley).

In addition to the monarch butterfly, the MBBR provides habitat for other federally

protected species: seven mushroom species, nine vascular plant species, three amphibian

species, one reptile species, 14 bird species, and five mammal species (SEMARNAT 2001).

Natural disturbances to the forests of the MBBR include wildfires and outbreaks of

insects and pathogens. The high altitude fir forests are at low risk of a wildfire; most of the

fires that occur in the MBBR are in the buffer zones. However, lack of active management

in the nuclear zones has led to a decline in forest health, manifested in attacks by various

bark beetles, defoliators, and other forest insects. Diseases such as mistletoes, Fusarium,

and Fomes also endanger the health of the forested ecosystem, affecting approximately

7,700 hectares, or 19,027 acres (SEMARNAT 2001). As trees die and the canopy closure

decreases, so does the thermal protection that the butterflies rely on. A storm in January of

2002 killed an estimated 80% of the 100 million hibernating butterflies in the biggest

butterfly die-off in known history (Taylor 2002). The forest canopy shelters the butterflies

from extreme temperature and moisture changes, but insect and pathogen outbreaks decrease

the forest canopy, and illegal timber harvesting and conversion of forestland use pushes the

butterflies to higher elevations as their habitat is altered.

Forestry activities description
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Timber harvesting activities are regulated by the Mexican federal agency

SEMARNAT, the Secretary of Environment and Natural Resources. In order to obtain a

Table 1: Buffer Zone Harvest Levels
harvesting permit, a landowner must hire a forest

Volume
(m3/ha)

Canopy
Cover

Allowable
Harvest
Intensity

160 <20% 0%
161-250 20-40% 1-15%
51-350 30-50% 16-20%

>350 >50% 21-25%
Source: SEMARNAP/INE, 1999

consultant to inventory their land and submit a

management plan to SEMARNAT. In National

Protected Areas such as the MBBR, an Environmental

Impact Assessment must also be submitted to the

National Institute of Ecology (INE), the decentralized federal agency under SEMARNAT.

In the MBBR, harvesting is not allowed in the nuclear zone, but a revision is being

considered to allow for improvement of forest health. In the buffer zone, restricted

harvesting is allowed. Many forest regulations in the U.S. regulate harvests by area, but

Mexico regulates harvests by volume. Table 1 shows the allowable harvest levels for the

MBBR's buffer zone. Stands with a volume per hectare less than 160 m3 cannot be

harvested. In stands with more than 350 m3/ha, up to 25% of that volume may be harvested

in a single management plan. However, management plans cover 10 years, meaning that

one tenth of the allowable harvest level will be harvested each year. If an ejido owns 100

hectares of forest that has a consistent volume of 300 m3 per hectare, they may cut 16-20%,

or 48-60 m3/ha in lO-hectare annual increments (SEMARNAP/INE 1999).

This harvest intensity is hardly conducive to industrial forestry, but professionals are

undecided as to whether the harvest regulations within the MBBR are truly in the monarch's

best interest. The requirements of submitting an Environmental Impact Assessment,

reforesting 1,600 seedlings/hectare (648 seedlings/acre) regardless of residual volume, no

harvest in riparian areas, constructing fire breaks, and no harvest while the butterfly is in the
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MBBR (November to April) adds to the complexity of the legal process. Many landowners

would rather take the illegal route when faced with such an involved legal process,

especially knowing that the Federal Agency of Environmental Protection (PROFEPA), the

agency responsible for patrolling the MBBR, is funded for only six permanent patrolling

positions for the over 56,000 hectare reserve.

In and around the MBBR, there are several seedling nurseries that are managed

publicly, communally, and privately. Annual production reaches 13.4 million seedlings, the

majority of which are pine species. Although 25 oak species grow and are harvested in the

region, they are not produced in the nurseries. Poor planning on the part of the government,

nurseries, and the forest consultants results in low survival rates of out-planted seedlings.

(SEMARNAT 2001).

Socioeconomic description

Over 500,000 people live in or near the MBBR, with an indigenous population

estimated at 25% of the total. The most populated city near the MBBR is Zitácuaro,

population 138,050 in 2000 (INEGI 2001). In 1980, the economically active population

represented one third of the total population, and through 1990 that proportion dropped to

one fourth of the total population. Lack of local employment opportunities and the poor

suitability of the area for productive agriculture have created the need for many people to

look to the cities and the U.S. for temporary or permanent employment (SEMARNAT

2001). It is estimated that 50% of the region's youth immigrate seasonally or permanently

to other areas in search of work (BMMM 1999, Bemal 1998).

Basic services such as electricity and drainage are present in the main towns of each

county, and in a few of the smaller communities. But in many of the rural areas, especially
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in indigenous communities, houses without running water or drainage are the noim, and

wood is the only source of energy for heating and cooking. It is estimated that a rural family

uses 16 cubic meters per year of firewood, and that the average family includes six or seven

surviving children (Bernal 1998). INEGI reported that in 1995 there were 1,640 schools in

the 11 counties, with over 201,000 registered students, giving an average of over 120

students per school. However, 50% of the population over 15 years old did not complete

their elementary education; illiteracy reached 19.5% (SEMARNAT 2001).

In previous decades, mining and forestry drove the economic development of the

region. With each presidential decree, these industries declined. The mining that began in

1792 was for silver, ore, lead, and zinc, and is no longer in operation. Forestry in the MBBR

was essentially unregulated until in the 1 950s a temporary ban on harvesting was

implemented. This ban influenced the growth of illegal harvesting activities until the 1 970s

when forestry became the main contributor to the local economy. Lack of employment led

to the addition of illegal sawmills and workshops that elevated the demand for primary

material (SEMARNAT 2001).

Currently, agriculture and forestry are the main contributors to the local economy,

while other jobs are available through small industries, artisan work, business, and tourism

(BMMM 1999). Agriculture and ranching in the region are mostly for subsistence purposes,

and are a tradition engrained in the communities. The cultivation of corn is an activity that,

especially where irrigation is not available, has greater costs of production than financial

returns. It would cost a person in the MBBR less money to buy corn from the lower

elevations more suited for productive agriculture than to grow their own corn, and yet, the
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practice continues. Most of the agriculture in the region has low levels of productivity and

high uncertainties in those levels of production (SEMARNAT 2001).

MBBR managem ent plan

The MBBR recognizes these challenges facing the conservation of the monarch

butterfly over-wintering habitat and attempts to alleviate them. The current Management

Plan for the Monarch Butterfly Biosphere Reserve, published in 2001, elaborates the

following objectives:

1. Natural resource management for sustainable development: collaborate on the
improvement of basic infrastructure (water, electricity, roads) and social
infrastructure (health centers, post offices, telephones, schools) in rural
communities, promote alternative sources of income (eco-tourism, horticulture,
artisan work), restore the water cycling capacity of degraded areas, research the
possibility of payment for environmental services such as carbon storage,
improve strategies for reforestation and prevention of wildfires.

2. Public use and recreation: regulate and improve tourist activities in the MBBR,
improve informative and interpretative signs, educate landowners on the
importance of conservation and how to serve as tourist guides, and improve
communication between MBBR administration and MBBR inhabitants.

3. Monitoring and scientfic research: promote the research of the monarch
butterfly migratory route and hibernating sites, the inventory of flora and fauna in
the MBBR, and the research of the fir forest ecosystem.

4. Regulatory compliance: delineate official zone boundaries, and increase the
efficiency of forest patrolling.

5. Administration: projects to improve the efficiency of administration.

The plan includes few details about funding, responsibility, or a timeline for completion of

activities.

The acquisition of funding, effective administration of regulations and projects, and

the cooperation of and respect by the public users and inhabitants of a protected area make

the difference between a successful reserve and a reserve carried out "on paper". The



MBBR has only recently gained the national and international attention necessary to

generate funding, and will improve efficiency of administration with experience. But

respect and cooperation take time to build on, and are necessary for the protection of the

monarch butterfly.

Sustainability Concepts

Sustainability is currently a popular term in the global environmental and political

arena. Applicable to almost any element of Earth and its resources, all definitions of

sustainability or sustainable development include the concept of use without deterioration.

The inability to clearly define sustainable forestry is due to the complexity and variety of

Figure 3: Three Components
of Sustainabiity

UIYIIONMIT OM$UNITY

E11

forest ecosystems, and the consideration of an array of

economic, social, and philosophical management goals at

varying spatial and temporal scales (Sedjo, Goetzl, and

Moffat 1998). Many professionals would suggest that

sustainable forestry is a dynamic process rather than a

definable condition, focusing on rate of change and equity

From: Duncan, Andy. 2001. between generations (Duncan 2001). Figure 3 illustrates

http://oregonfuture.orst.edu/
parti/artl 02.html the connectivity of the three main components of

sustainability; if one component is ignored then the situation is unsustainable.

Mexico, along with 11 other boreal and temperate countries, is a member country of

the Montreal Process. The Montreal Process is a result of the 1992 Earth Summit, which

appealed to all nations to ensure sustainable development and management of all types of

forests. Originating from an international seminar held in Montreal, Canada, the Montreal
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Process developed and implemented internationally agreed upon criteria and indicators for

the conservation and sustainable management of temperate and boreal forests of the world

(Montreal Process Working Group 1998). Mexico's forest management policies are

designed to be consistent with the seven criteria and 67 associated indicators of the Montreal

Process.

Throughout the Monarch Region, both national and international government

agencies and non-governmental organizations are working towards the sustainability of the

region, each with different definitions of and focuses on sustainability. Likewise, regional

leaders and organizers influence local policies and possibilities for aid with their perceptions

of sustainability. These concepts of sustainability and their implications in the management

of the MBBR will be addressed in the Results and Discussion of this thesis.
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II. Research Methods

The methodology of my research consisted of qualitative interviews, forest visits,

and observation of relevant meetings and workshops. My research in Mexico was

conducted from September to December of 2001.

Study Location

The MBBR is situated on the borders of the Mexican states of Michoacán and

Mexico, with the majority of its area in the state of Michoacán. The majority of the MBBR

land ownership is ejidal, so in the three months of field research I focused on the ejidos of

three counties in the state of Michoacán. Table 2 gives demographic statistics of those three

counties.

Table 2: Statistics for Three Michoacán Counties
Aporo Angangueo Ocampo

otal Area

% in MBBR

Population

Population Density

Illiteracy Rate

Economically Active

53 km2 20.46 mi2 72 km2 27.8 mi2 151 km2 58.3 mi2

10% 70%

2,826 10,287 18,804

53.3/ km2 138.1 / mi2 142.9/km2 370 / mi2 124.5 / km2 322.5/ mi2
16.60% 13.90% 17.30%

23.13% 22.77% 17.40%

Compiled from INEGI. 1998. Anuario EstadIstico del Estado de Michoacán
INEGI. 2000. Michoacan de Ocampo: XII Censo General de Poblacion y
Vivienda, 2000; Resultos Prel iminares
INEGI. 2001. Tabulados Básicos Nacioriales y por Entidad Federativa

The illiteracy rate is of the population older than 15 years of age. The economically active

percentage is defined as people 12 years and older who are employed. Of these counties,

Angangueo and Ocampo have colonies of monarch butterflies that arrive annually. Figure 3

shows the boundaries of the MBBR, excluding a separated part of the reserve to the north,

the Altamirano Zone.



Figure 4: MBBR Nuclear and Buffer Zones (not including Altamirano Zone)
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From: SEMARNAT. 2001. Programa de Manejo: Reserva de la Biosfera Mariposa Monarca
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Of the three largest colonies in the MBBR, El Rosario, with 50-60 million butterflies, is in

Ocampo, and Cerro Prieto, with 40-50 million butterflies, is in Angangueo (BMMM 1999).

In comparison with Oregon counties, the area of the Michoacán counties is much

smaller. The smallest county in Oregon is Multnomah County at 435 mi2, while the

combined area of all three Michoacán counties is 106.56 mi2. Also, the population densities

differ greatly. The combined population density of all three Michoacán counties is 299.5

persons/mi2, while the only Oregon counties to exceed that density are Washington and

Multnomah Counties (US Census Bureau 2000), holding the greater Portland area. The

illiteracy rate for Oregon and the United States is close to zero, and Oregon's March 2002

unemployment rate was the highest in the nation at 7.9% (US Bureau of Labor Statistics

2002). These statistics are drastically different from the three Michoacán counties.

Interviews

The purpose of conducting interviews was to obtain a sample of the opinions of the

many people involved with the MBBR. My goal was to understand their opinions about

sustainability, the ejidos of the MBBR, the implementation of the MBBR, and future trends

towards the sustainability of both the monarch butterflies and the ejidatarios of the MBBR.

I interviewed 26 people in five different interest groups: ejidatarios, forestry consultants,

county presidents, representatives from federal government agencies, and representatives

from non-governmental organizations. The interviews were semi-structured with open-

ended questions, and were audiotape recorded for the purpose of correct transcription.

Interviews were conducted at a site agreed to by the participant, usually the participants'

residence or place of employment. Prior approval for research involving human participants
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was granted by the OSU Institutional Review Board (IRB), and all IRB guidelines were

followed. To all groups I asked the following questions, translated into Spanish, and

adapted for comprehension as necessary:

1. What is your name and what do you do for a living? In what capacity do you work
with the MBBR and its ejidos? What and how is your relationship with them?

2. How would you define the sustainability of the forests? What are some successful
examples of sustainability in the MBBR or in the ejidos of the MBBR? Any
unsuccessful examples?

3. What do you think are some of the primary problems regarding sustainability within
the MBBR? And outside of the MBBR?

4. If the situation continues the same, what do you think is the forecast for the future of
the environmental, economic, and social sustainability of the MBBR? Tn 10 years, in
50 years?

5. With the implementation of the MBBR, how do you think the lives and the
mentalities of its ejidatarios have changed? How have the forests changed?

6. In what aspects do you think that the forest management practices within the MBBR
are already sustainable? And outside of the MBBR? In what sense is the MBBR
already successful in reaching its goals?

7. What could you do in the future to improve the lives of both the monarch butterflies
and the ejidatarios of the MBBR?

I also asked group-specific questions of each interest group, depending on the group's area

of expertise and the responsiveness of the participant.

Forest Visits

The purpose of conducting forest visits was to verify statements collected in

interviews regarding sustainable forest management practices, eco-tourism infrastructure,

law enforcement patrolling, and ejido internal organization. These forest visits provided me

with first hand experiences of the social, economic, and ecological factors that frame the
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sustainability of the MBBR. I completed a total of seven forest visits to the nuclear and

buffer zones of the MBBR and in surrounding conmiunities, and one tour of a fiberboard

plant outside of Zitácuaro. These visits are listed in the order in which they were conducted.

1. Ejido Aporo, Aporo County: As an observer of a tree-marking party for authorized
harvest. This ejido is completely outside the MBBR boundary.

2. Ejido Los Remedios, Angangueo County: As an observer of a post-harvest forest
audit conducted by PROFEPA. This ejido was in the buffer zone previous to the
2000 decree, and is currently in the nuclear zone.

3. E/ido Emiliano Zapata, Ocampo County: As a guest of the forest consultant for that
ejido during a review of their landholdings. This ejido used to be partially in the
buffer zone Q,re-2000), and is now mostly in the buffer zone.

4. Ejido Rincón de Soto, Aporo County: As a guest of an ejidatario from the same
ejido on a tour of the communal landholdings. Rincón de Soto is mostly in the
buffer zone, with 32 hectares in the nuclear zone.

5. El ido Cerro Prieto, Angangueo County: As a tourist, on a tour of the monarch
butterfly sanctuary. This ejido used to be partially in the buffer zone, and is
culTently in the nuclear zone.

6. Ejido El Rosario, Ocampo County: As a tourist, on a tour of the monarch butterfly
sanctuary. This ejido is mostly in the nuclear zone. I also attended a meeting of the
general assembly of El Rosario as an observer.

7. Ejido Ocampo, Ocampo County: As an observer of forest patrols conducted by
PROFEPA.

8. Rexcel Fiberboard Plant, Zitácuaro County: As an observer of mill operations.

All forest visits were completed with prior verbal invitation and approval by the host/guide

of the visit. I also attended two short courses as an observer, offered to ejidatarios and

indigenous community members by two NGO's, covering various forestry subjects.
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IlL Results

Interest group descriptions:

. The five ejidatarios interviewed were comisariados from ejidos in the nuclear, buffer,

and free (outside) zones of the MBBR. In general, I had a hard time communicating

with them even after I simplified the wording of the questions. As a result, it is likely

that my understanding of their perspectives is less insightful than my understanding of

my literate interviewees. Four of the five comisariados were older (grandparent-aged or

greater) and only had enough education to know how to read and write. This does not

imply that they were not intelligent people, but that I had trouble communicating with

them and getting them to open up to and trust in me enough to sincerely answer the

questions. The smallest ejido had 17 ejidatarios with rights, and the largest had 261

ejidatarios with rights.

. I interviewed three independent forestry consultants and two forest technicians whom I

considered the same interest group. The consultants all worked out of offices in

Zitácuaro with various communal and private landowner clients both in and outside of

the Michoacán portion of the MBBR.

The three county presidents were from Angangueo, Aporo, and Ocampo. All were

about to complete their three-year term of office. Their approximations of the county

population were significantly higher than the statistics provided in Research Methods

section: Angangeo- 15,000. Aporo- 3,500. Ocampo- 27,000. The municipal presidents

may have been excluding seasonal emigration from the figure, and/or the II'4EGI Census

may be flawed.
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. The four main government agencies interviewed were 1NI (National Indigenous

Institute), CONANP (National Commission for Natural Protected Areas), SEMARNAT

(Secretary of Environment and Natural Resources), and PROFEPA (Federal Agency of

Environmental Protection). INI is equivalent to the U.S. Bureau of Indian Affairs,

except that the Indians are not considered their own emancipated nation. TNT helps

indigenous communities with research, organization, competence, and economic

development. CONANP is responsible for all natural protected areas in Mexico,

including the MBBR. SEMARNAT is responsible for evaluating harvest proposals, and

helping with firefighting, soil restoration, and reforestation. PROFEPA is the forest

police, responsible for inspection and audits, contract compliance, and forest patrolling.

. I interviewed five loosely classified non-governmental organizations. World Wildlife

Fund (WWF) in Mexico helps fund the activities of PROFEPA, was the main promoter

for the 2000 decree, and established the Monarch Butterfly Conservation Fund to

compensate landowners for timber allocated to the nuclear zone. The Mexican Network

of Model Forests (RMBM) is the representative organization for Mexico's three Model

Forests, members of Canada's International Model Forest Network. RMBM goals are

cooperation and collaboration in the advancement of management, conservation, and

sustainable development of forest resources. The Monarch Butterfly Model Forest

encompasses the MBBR. The Mexican Civil Council for Sustainable Silviculture

(CCMSS) is a national organization that evaluates properties for certification through

Forest Stewardship Council principals and also does carbon sequestration research.

1NIFAP is actually a federal government agency, but their research projects are funded

by many public and private sources. The Conservation and Sustainable Forest Resource



Management Project (PROCYMAF) is a project financed both by SEMARNAT and the

World Bank to promote and fund sustainable development projects proposed by ejidos

and indigenous communities.

Sustainability was the underlying focus in my research, and each individual's

understanding of the concept of sustainability seemed to predict the responsiveness and

relevance of that individual's interview to my research objectives. The understanding of

sustainability among interest groups varied, but the general trend between interest groups

from a more to a less comprehensive understanding was: non-governmental organizations,

forestry consultants, government agencies, county presidents, and ejidatarios. Dr. Alejandro

Rosas Camacho, a hydrologist researcher for the National Institute of Forestry and

Agricultural Research (INIFAP), effectively defined sustainable forestry as "the use of the

forest and its components/resources without degrading the productive capacity of the forest"

(Rosas Camacho', 12-12-01, Morelia), while many county presidents and ejidatarios

equated sustainability simply with reforestation or with a conservation scheme that excludes

timber harvest. These misconceptions at the local level intensify the misunderstandings that

occur when organizations and agencies offer help to MBBR residents and the result is a

mixed reception by the local MBBR community.

In this section, I will summarize the results of my interviews and forest visits

according to the three broad categories of sustainability: social, economic, and ecological

sustainability. While each category and its themes are invariably related to the others, I will

first address each independently.

L

Names have been changed to protect the anonymity of the participants.



Social Sustainability

Social sustainability in the MBBR depends on many overlapping themes including

the internal organization of ejidos, distrust of the government, communication and

coordination of agencies and NGO's, overpopulation, and education. One of the MBBR

forest inspectors from PROFEPA generalized the achievement of sustainability:

"technically, [the MBBR] is sustainable; what's lacking is the social factor" (Muro

Villalobos, 12-22-01, Zitácuaro). Others alluded to various themes within the social factor as

impeding sustainability. Forestry consultant Vicente Cuevas Zufliga recognized the effect of

population on demand for the MBBR's natural resources: "basically, [the main problem]

comes from the social factor, from overpopulation" (Cuevas Zuniga, 12-21-01, Zitácuaro)

Another forestry consultant noted the lack of communication and collaboration in his

statement that "the fundamental problem is that the government doesn't listen to the

opinions of the people, the landowners" (Segura Jiménez, 10-22-01, Zitácuaro). A

representative from the government (CONAN?) agreed saying, "first, we have to attend to

the people and their problems. .. .We have to offer them viable short-term alternatives [to

harvesting]" (Gutiérrez de la Garza, 10-30-01, Mexico City). All of these statements have a

convincing argument; many of the themes underlying social sustainability are confounding

problems that require long-term solutions.

Ejidal Organization

As mentioned in the Background section, the ejidatarios with rights form the core

group of decision-makers and leadership within an ejido. Because these rights are usually

not passed on until death, the leadership and organization of the ejido largely depends on
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elderly ejido members. While these ejidatarios have gained much life experience, their

leadership generally lacks energy and innovative thinking. This is discouraging for younger

ejidatarios who have no voice in ejidal affairs and who may or may not have a better

education and a growing family to provide for. Comisariado Enrique Olvera Vega of the

Ejido Aporo thought that, due to the lack ofjobs, the younger men stay until 17 or 18 years

of age and then leave looking for work, leaving the older men in charge of the ejido (Olvera

Vega, 11-2-01. .Aporo). I agree that migration due to the poor local economy is a big

problem in the monarch region, but I would like to think that, given the opportunity to take

part in their el/do 's leadership, younger minds would think twice before abandoning their

el/do. Aporo's county president agrees by saying, "the ejidatarios need to turn over their

rights sooner instead of waiting until death. Their sons want that responsibility now, and the

longer they wait, the more their sons lose interest" (LasarIn Garcia, 11-6-01, Aporo).

Another aspect of the inheritance of ejidal rights is that the right is usually granted to

the last born son. During my visit to Ejido El Rosario as a tourist to their butterfly

sanctuary, my guide, a middle-aged ejidataria, told me that her brother was the ejidatario

with right in her family. She said that he was an alcoholic who rarely participated in the

cf/do meetings, and that she hoped she would outlive him so that she could inherit the right.

This suggests that the last born son might not always be the most appropriate person to

inherit the ejidal rights.

Aporo's county president also noted that the three ejidos of Aporo used to be a

strong political and economic force in the community, but now they are divided and argue

amongst each other (Lasarin Garcia). This division was confirmed in the jealous tone taken

by the Comisariada of neighboring Ejido Arroyo Seco when she exaggerated that a neighbor
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ejido did not have any trees left, but that because they were partially located in the nuclear

zone they got funding. Meanwhile, Arroyo Seco reforests and cares, but is not in the nuclear

zone and thus receives no funding (Quintero Robles, 11-6-01, Aporo). The MBBR presents

an opportunity where member ejidos should work together to gain representation and form a

unified voice in defense of their rights and necessities. Their lack of organization among

each other may result from the inequitable funding they receive that creates an atmosphere

of both jealousy and spite towards one another, and of mistrust and skepticism towards

agencies and organizations offering aid. In the MBBR, this poor organization among ejidos

may ultimately result in fewer options and opportunities for their future as a group of

landowners faced with the same situation.

El/do organization is also associated with illegal harvesting in the MBBR. Forestry

consultant Adolfo DIaz Palacio remarked about his lifetime spent in the region that, "the

illegal cutting happened on poorly organized ejidos and indigenous communities. The more

organized ownerships still have forests, and we hope that they don't lose that organization"

(DIaz Palacio, 10-17-01, Zitácuaro). In situations where the illegal harvesting is proposed

and agreed upon internally, and where it is proposed by external agents but agreed upon

internally, poor ejido organization may be a cause of that illegal harvesting. In a situation

where illegal harvesting is neither proposed nor agreed upon (theft), it is the illegal

harvesting that may be the cause of poor ejido organization through an undermining of that

efido 's resources.

In summary, poor internal ejido organization is caused primarily by the excessive

delay in the transference of ejidalario rights, and by poor or no choice of the heir to those

rights. An ejido with poor organization may be given less credibility by an agency or
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organization, whether petitioning for its rights or for aid. Poorejido organization is in turn a

cause of the difficulty in communication and lack of understanding between the government

and NGOs, and the local community.

Communication and Coordination

A representative of SEMARNAT explained that for years under different

administrations, the various agencies of government have spent thousands of millions of

dollars on programs for the Mexican peasants, and he estimated that perhaps ten percent

have experienced any kind of success. "A funny example... was when the federal

government imported sheep from Australia and delivered the sheep [to the peasants] so that

they could raise sheep as a form of income, ... but the peasants just made a big barbeque and

had a party!" (Arellano Blanco, 12-13-01, Morelia). Mexican peasants are not shepherds, so

it is not surprising that this example was a failure. One reason for such widespread failures

is that "sometimes the government implements programs without taking the landowners into

account; they make plans from their office desk and do not get good results because they

have not won the participation of the people" (Segura Jiménez). Inherent in many of these

programs is the assumption that the reason people are poor is that they cannot make wise

choices for themselves, when the truth is that they simply have less choices available to

them. Another often-overlooked point is that the value system of rural peasants living in

poverty is greatly different than that of the middle and upper classes who implement the aid

programs. Perhaps this failed sheep program rationalized that the peasants were not

successful as farmers (difference in value system) and that they could enjoy more success as

shepherds (peasants not given options). Poor communication between government and
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peasants, and lack of sensitivity to the needs of the peasant on the part of the agency/NGO,

has caused failure of government programs. This feeds on the skepticism and distrust of the

peasants towards agencies and organizations and acts as a barrier to their acceptance of these

programs.

Another cause for the failure of government programs designed to help the peasant is

the lack of coordination between government agencies. A CONANP representative says,

"there has not been understanding and coordination between the different sectors of

government to harmonize their policies" (Nuflez Peralta). The MBBR is striving to

conserve the habitat of the monarch butterfly, while a different sector is offering subsidies

and help to promote agriculture; these two policies are conflicting (Rosas Camacho). So

while one program may experience success, another agency may implement a program the

following year that completely reverses the success of the previous program. CONANP

acknowledges this lack of coordination between agencies and organizations with interests in

the MBBR: "it is our own [collective] fault that our projects focused on social participation

and environmental awareness have not been successful.... There are many government

agencies, non-governmental organizations, and interest groups working in the [MBBR] area,

but no one knows what the other is doing; we need to coordinate our help to achieve specific

goals" (Gutiérrez de la Garza). Better coordination between agencies and organizations

would improve their chances for successful projects, and would therefore improve the

attitude that peasants display in their initial acceptance of aid.

And sometimes the programs themselves are flawed, for example, the sheep

program. A forestry consultant made a good observation in the conservation efforts of

various programs: "first, we have to conserve the forests that we still have, and then we
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should focus on recovering the forests we've lost. Sometimes the government attempts this

in the wrong order" (Cuevas Zuf'iiga). I think he was trying to suggest that the government

should first put more effort into stopping the illegal harvesting, and then focus on

reforestation and restoration of forested habitats.

Poor communication and coordination played a part in the unsuccessful nature of the

previous MBBR decree of 1986. It is apparent from the interviews that agencies and

organizations are aware of this, but it will remain to be seen whether simple awareness of

the need for better communication and coordination is sufficient to improve their efforts.

Distrust of the Government

The skepticism and distrust displayed by the landowners of the MBBR towards the

intentions of the aid programs of the government and NGO's has been established through

time and was recognized by all interest groups. The Director of the MBBR acknowledged

their initial reaction to the enlargement of the MBBR: "the ejidatarios are not happy with

the new decree [of 2000] and the enlargement of the reserve" (Quesada Arias, 12-20-01,

Morelia).

One reason for this distrust is the poor communication between the government and

local communities in regard to the newest decree as well as the decree of 1986. A

representative of JNI explained, "[with the implementation of the MBBR,] the government

told [the landowners] that they can no longer do X activities, but they did not tell them why;

they did not tell them the importance" (Valerio Magallán, 10-17-01, Zitácuaro). It is

assumed that the purpose of a democratic government is to serve the people, but from the

communal landowners' perspective, the government is not serving that purpose and its
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intentions are slanted. Thus, the landowners' apprehensive reactions are justified: if the

government were to restrict my rights as a landowner, my reaction would be anger. If the

government also did not explain its actions and remain lucid to the public, I would develop a

lack of trust and an anti-governmental attitude towards all future propositions and programs

born from the government. Trust, once damaged, takes a long time to rebuild. The

comisariado of Ejido Aporo was aware of their preconceived suspicion and lack of trust

towards the true intentions of agency and organization aid programs, noting that there are

programs to help with reforestation, pruning, etc., but that most programs aren't initially

well received by ejidatarios (Olvera Vega). A similar situation of lack of trust exists

currently in the U.S., of the U.S. Forest Service by the general public. High levels of harvest

from national forests in the 1980's provoked a public outcry of suspicion towards the

intentions of the government. The public lost trust in the Forest Service's ability to

sustainably manage public forests. And the forestry sector has still not been able to win

back the trust of the public, as evidenced in the amount of legal action taken against the

Forest Service and other forestry agencies at present. The organizations and especially the

government agencies involved with the MBBR need to work hard to regain the trust of the

communal landowners through improved communication and attention to the needs of the

landowners.

A representative of CONANP speculated that "[the people] have a negative concept

about the Natural Protected Areas because they see them as totally restrictive.... But that's

the challenge that we [at CONANP] have to overcome" (Gutiérrez de la Garza). I agree that

the restrictive regulations of the MBBR are a cause of frustration for the ejidatarios.

Another representative of CONANP elaborated saying, "the people inside the MBBR say
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'We're the affected ones', while the people living outside the MBBR say 'I'm in the free

zone', as if the MBBR were prison and those outside the Reserve have freedom" (Nuñez

Peralta, 10-30-01, Mexico City). This frustration experienced by the landowners is

aggravated by the extreme poverty of the region and the previous dependence on a natural

resource-based economy. The MBBR's regulations do not appear to take that into account,

and the ejidatarios are angry at the government's disregard for their livelihood.

The lack of trust that the people have in the government in reaction to the restrictive

nature of the MBBR is one of the causes of illegal harvesting. The Aporo County president

stated, "you can have as much law enforcement and patrolling as you want, but if you can't

change the mentality of the people it won't matter" (LasarIn Garcia). His statement reflects

the poor communication between the government and the people, in that ejidos who see the

MBBR as an unnecessary restriction on their ability to harvest timber will harvest illegally.

Skepticism and distrust can change and improve over time, and the president of the

directive council for the REvIBM is confident that this process has already started with the

inhabitants of the MBBR. He noted that, "we have had success in the last two or three years

in improving the understanding of and the predisposition of the peasants to accept the

concept of the MBBR, and to accept the projects and programs that motivate sustainable

forest management" (Romero Arriola, 12-20-01, Donato Guerra). Hopefully, other

organizations and agencies have also started to win back the trust of the landowners by

showing them that they have accounted for the landowners' needs in their programs.

Overpopulation
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The comparison in the Research Methods section highlighted the difference in

population densities between the three Michoacán counties and Oregon counties. Although

Aporo, Angangueo, and Ocampo are densely populated in comparison with Oregon

counties, they are very much considered rural areas. In many locations outside the county

seat of these three counties, households lack electricity and roads are not paved. Several of

the ejidatarios were difficult to contact for the purpose of arranging an interview because

they did not have telephone service. The population density comparison is misleading in

that it gives the Michoacán counties the impression of an urban setting from a U.S.

perspective, but this could not be further from the truth.

Mexico's large percentage of population living below the poverty level and

predominantly Catholic religion predisposes it to large families. During my research in

Michoacán, I candidly asked someone if the government considered overpopulation a

problem in Mexico. The response was that more people meant more votes for the politicians.

Whether or not overpopulation is a problem for the nation, it is certainly a problem for

conservation efforts in the MBBR. A representative of INI noted that, "as a consequence of

population growth, more land is needed" (Valerio Magallan). This is not only because of

urban expansion, but because rural peasants are strongly tied to their land for subsistence

and income. As the population of the county seats of the MBBR grows, more land is

required for expansion. As the population of an ejido grows, more land is required for

agriculture to feed the e/ido. And as the general population grows, so does the demand for

forest products. A forestry consultant put overpopulation into perspective saying, "the area

of an ejido doesn't grow, but the [number of its] inhabitants grows very

disproportionately.... Because of overpopulation we have illegal cutting, we have
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conversion of forestlands" (Cuevas Zuf'iiga). The illegal harvesting is a result of

overpopulation at the macro level (national) as a response to an increased demand for forest

products. And illegal harvesting is a result of overpopulation at the micro level (local)

because ejidatarios must feed their growing population on a static land base.

Overpopulation has a negative effect on conservation efforts of the MBBR: "most of

the ejidatarios are older people that have lost interest in the conservation of their forests

saying, 'I've been here for 50 years and the forests haven't disappeared.' But 50 years ago

there were a lot fewer people" (Segura Jiménez). This statement would make it seem that

ejidatarios are not aware of overpopulation as a problem affecting the sustainability of the

MBBR. Regardless, they are aware that an e/idaiario with rights may have five children,

but only one will inherit that right to own a parcel of e/ido land.

Education

As mentioned previously in this section, most of the ejidatarios I interviewed or

simply talked with had only completed a basic education. Some apologized for their poor

penmanship when signing the interview consent form, and most had a limited vocabulary.

Throughout the region, handmade signs advertised items for sale, and many simple words

were misspelled. The chatty guide from El Rosario's butterfly sanctuary mentioned that her

daughter did not want to continue to high school, so she didn't. And the mother did not

seem upset by that. I do not know whether this attitude is representative of other ejidatarios,

but an education was certainly not the main priority for that mother and daughter.

Others noted the lack of education about the forest and their environment. "An

environmental awareness needs to be included in elementary education" (DIaz Palacio). The
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age groups: "there is a lack of understanding about the natural resources of the

landowners.... Community leaders need to promote environmental education.... If they [the

ejidatarios] understand the importance of their forests, they will protect them" (Rosas

Camacho). I agree that many residents of the MBBR lack an environmental awareness, but

an improvement in attendance of school and the quality of education is currently a more

necessary achievement. A low level of education may result in poor communication,

reasoning, and comprehension skills, low self-esteem, a lack of conscience, fewer

opportunities in life, and fewer options for those agencies and organizations that wish to

help the ejidatarios.



Economic Sustainability

The economy of the MBBR and surrounding communities is static, poor, and lacks

diversity. Inhabitants are facing the reality that any new economic activity would be an

improvement from their current situation. A representative of CONANP acknowledged,

"the poverty in that region is extreme" (Gutiérrez de la Garza). His colleague at CONANP

elaborated:

In [Natural Protected] Areas where a strong social or economic factor exists,
the problems are substantial. A successful example [of a Natural Protected
Area] is the Natural Protected Area Desierto El Viscaino, which covers two
million hectares in Baja California, but there is only a small population that
depends on that region. It is the largest Natural Protected Area of Mexico
and its problems are not nearly as immense [as those of the MBBR].
(Nuñez Peralta)

His comparison would suggest that if the MBBR's local economy were at a more

sustainable level, the decree of 2000 could have been implemented with less of a distrusting

reaction from the communal landowners. Forestry consultant Ignacio Mireles Guerra

observed, "[the main challenge] is the social and economic problem.... When [the

government] increased the area of the reserve [in 2000], they only increased these problems"

(Mireles Guerra, 12-20-01, Zitácuaro).

The director of the non-governmental organization CCMSS, Antonio Valenzuela

Planes, agreed that the MBBR's main problem is an economic problem; the region is

overpopulated and poor, with an economy based on natural resources. However, he thought

that there was hope with the Monarch Butterfly Compensation Fund, funded primarily by

WWF, to partially compensate ejidos for their expected loss in previously authorized

harvesting permits and future conservation efforts. "It's worth it to see what happens [to the

MBBR in the future].... If they [WWF and SEMARNAT] are able to increase and improve
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Planes, 10-30-0 1, Mexico City). The director of WWF in Mexico also indicated an area that

needs more funding and attention:

We already know about the biology of the butterfly.... There are a lot of
people doing wonderful [biological and ecological] studies, but we already
have enough information. The part that worries us [at WWF] now is the
social and economic component to conservation. If we cannot change the
regional economy we will lose that habitat. (Oribe Linares, 10-30-01,
Mexico City)

Some of the factors that contribute to this economic unsustainability are a poor local

economy or lack of employment, underdeveloped alternative income sources, a

misunderstanding of value-added forest products within communal ownerships, and poor

allocation of funding and aid.

Poor Local Economy and Lack of Employment

The interest groups that seemed to deliberate the most on this theme were the

ejidatarios and county presidents. They talked of migration and lack ofjobs interchangeably

because migration is a result of the lack ofj obs, which is aggravated by overpopulation in the

MBBR. The comisariado of Ejido Emiliano Zapata talked about the migration from his

community in a very familiar manner, like migration is an expected and natural part of life in

that region (Silva Benevides, 11-9-01, Zitácuaro). Often, when I would introduce myself to

people in the monarch region, they recognized the state of Oregon and some even knew its

location, saying they had a cousin working in Washington or that they had worked in

Chicago, for example. Migration within the nation is common as well, and happens in

phases, depending on the national economy and location of the largest economic growth.
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The county president of Ocampo acknowledged the negative effects that a poor

economy has on the environment: "if they [inhabitants of the MBBR] had jobs, they would

stop cutting the forest" (Saucedo Aguilar, 11-6-01, Ocampo). His statement assumes that the

ejidatarios are only selling their timber illegally to provide the basic necessities for their

families, and I believe that in many cases, this is the situation. The president of the directive

council for the RMBM, agreed saying, "if they [inhabitants of the MBBR] do not have

money, if they do not have employment, even though they recognize the ecological

importance of the forest, they will still harvest timber" (Romero Arriola). As mentioned

previously in this section, the economy of the MBBR is based on natural resources. The

county of Angangueo is an ex-mining community, and the county president lamented that,

"[the economic situation] gets worse and worse every day" (Farlas Rendón, 10-23-01,

Angangueo). Forestry consultant Adolfo DIaz Palacio estimated that the ejidatarios

depended 40% on timber revenue, and 60% on agriculture and subsistence farming (DIaz

Palacio). This is another negative effect on the environment as a result of a poor local

economy. With its high elevation, steep slopes, and lack of irrigation, the MBBR is not well

suited for agriculture, yet cornfields exist both in the buffer and nuclear zones.

There is very little industry in the monarch region. I visited a medium-density

fiberboard plant in Zitácuaro owned by a company based in an industrial city in the state of

Mexico. The tour guide said that the mill provides over 200 jobs in the region, and assured

me that they did not buy fir from the MBBR. While an increase in the amount of industry in

the Monarch region would improve the local economy, too much of an increase would also

provoke immigration into the area. This is a general causal relationship that has only been

studied in hindsight, and the threshold amount of increase in industry without causing
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immigration needs to be determined for the MBBR before soliciting corporations to relocate

or expand their operations to the area. A less extreme solution to the lack of employment in

the MBBR is the establishment of alternative sources of income for the landowners.

Alternative Income Sources

This is something that government agencies and NGO's have been working on for

years, and the necessity for a more diverse local economy is well known. Forestry consultant

and coordinator for the non-governmental organization Alliance of Ejidos and Indigenous

Communities of the MBBR, Rodrigo Segura Jiménez believed, "the answer is in the people,

if we can find them alternative livelihoods" (Segura Jiménez). And the ejidatarios know this

as well. One comisariado appealed, "more than anything, we need jobs, we need more

alternatives besides [depending on] the forest to survive. . . [Eco-] tourism is what gives life to

our ejido" (Balderas Reyes, 12-16-01, Ocampo). This ejido has benefited from the tourism

that the butterfly sanctuary in their communal forest brings to them six months of the year.

Other ejidos are not as fortunate. The comisariada of Ejido Rincón de Soto exaggerated

about her ejido, "we don't have anything; we're all widows here" (Solano EnrIquez, 11-5-01,

Aporo). Her expression may have been meant to describe their feelings of helplessness and

surrender regarding their economic outlook. It may also refer to the frequency of seasonal

migration that typically leaves the wives to raise the family alone, or to the gender difference

in life expectancy together with the advanced age of the ejidatarios with rights.

Agencies and NGO's have initiated projects for alternatives with varying degrees of

success in the MBBR, such as the production of mushrooms, ornamental flowers, honey,

trout, artisan crafts, ceo-tourism, and more. A representative of TNT talked about the
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indigenous communities of the MBBR: "one example of [alternative] employment is in [the

indigenous community of] San Felipe los Aizati.... Their poinsettia greenhouses generated

jobs for young people, resulting in less migration and less pressure on the forests" (Valerio

Magallán). Some alternative forms of income may have been successful temporarily, as the

director of WWF observed, "from 1983 to 1990, tourism worked well, it used to be

organized... but the tourism has grown to become a threat [to the sustainability of the

MBBR]" (Oribe Linares). I agree that the eco-tourism opportunities in the MBBR are very

unorganized and lack certain regulations for the protection of the butterfly, the tourist, and

for the provider of the recreation opportunity. During my visit to E/ido Cerro Prieto to see

their monarch butterfly sanctuary, most notable was the poor condition of the road leading to

the tourism area, and that the required guide was not very knowledgeable. Along the way to

visit the sanctuary ofEjido El Rosario, the neighboring Ejido El Asoleadero stopped vehicles

to collect an entry fee, even though the sanctuary was not on their land and they did not own

the road. They had no justification in their demand; if every other ownership along roads to

see the butterflies charged an entry fee, attendance would certainly decrease.

As mentioned in the Social Sustainability section, many of these projects to help

Mexican peasants failed because of the poor communication and coordination between the

agency/NGO and the peasants. PROCYMAF is a program designed to help peasants create

alternative income sources related to timber and non-timber forest products, but with the

requirement that the projects are generated by and born in the ejido or indigenous

community. They will fund projects up to $20,000 pesos, requiring that the communal

landowner contribute 25% of the proposed amount. PROCYMAF simply promotes this

opportunity, and then it is up to the communal ownership to decide how to take advantage of
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the opportunity. Inherent in the program design is that the ownership has sufficient internal

organization to submit a proposal and contribute 25% of the funding. PROCYMAF is new in

the state of Michoacan, but already has a successful project in the MBBR: E/ido Ocampo

solicited funds and successfully started a bee-keeping/honey production venture. Also, at the

time of the interview with PROCYMAF promoter AgustIn Castillo RuIz, Ejido Angangueo

had a pending project proposal to develop pine needle artisan crafts (Castillo Ruiz, 12-13-01,

Morelia). This kind of program shows great potential for sustainable development in the

ejidos and indigenous communities of the MBBR.

Value-added Timber Products

One of the forestry consultants providing services to ejidos in the MBBR observed,

"most ejidos do not process their lumber, they sell logs. Only one of my clients makes

furniture, and that is done at a very small scale" (DIaz Palacio). Ejidatarios have not

recognized the value of selling goods other than primary products. They lack the preparation

and capital necessary for successful business endeavors. Another forestry consultant

explained that ejidos cannot become businessmen overnight; no one wants to do the grunt

work, and as ejidatarios they are all equal. [Selling] primary products gets them their money

faster with fewer investments (Cuevas Zufliga).

For that matter, why would ejidatarios be any more inclined to becoming business

entrepreneurs than they were to becoming shepherds? There has to be a desire for change

initiating from the ejidatarios. Angangueo's county president recognized the potential

productivity: "we need help introducing value-added products in the ejidos " (FarIas

Rendón). However, his statement did not display sensitivity towards the preferences of the
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ejidatarios. None of the ejidatarios interviewed mentioned the need to get better value from

their timber as a main concern for their future. Along with the National Union of Communal

Forestry Organizations (UNOFOC), PROCYMAF funds short courses for ejidos and

indigenous communities on various forestry-related themes. I attended two of those courses

as an observer, located a few hours from the MBBR. The first dealt with the legal aspects of

commercial forestry, and the second focused on communal organization for establishment

and administration of forestry businesses. The two organizations provided compensation for

travel, lodging, and food during the three- and four-day courses. However, MBBR ejidos or

indigenous communities were not represented at either of the courses I attended. This may

be due to the difficulty in advertising for such an opportunity, or due to the skepticism and

distrust in the intentions of this program, or due to the lack of desire for such a change.

A successful sawmill or furniture workshop would create jobs within the ejido or

indigenous community and distinguish them within the market. But this requires investment

ability and marketing education, and most ejidos do not have access to this. Risk is inherent

in any investment scenario, and most communal ownerships of the MBBR are not financially

stable enough to take that risk. While PROCYMAF focuses on non-timber products, they

also fund projects to establish value-added timber products as a business (Castillo RuIz). The

investment required for the average sawmills I noticed in the region is significantly less than

what is required for the average sawmill in the Pacific Northwest, but I speculate that that the

investment required of the ejido would still be greater than PROCYMAF's projects of honey

production and pine needle artisan crafts.

Limited preparation and education for implementing value-added timber products is

available to the ejidos and indigenous communities of the MBBR through UNOFOC and
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through PROCYMAF and other organizations, but there has to be a desire for that coming

from the ejidatarios.

Funding and Aid

One of the causes of the apprehension and suspicion of agencies and organizations by

the ejidatarios is the inequity in distribution of aid to the ejidos of the MBBR. It is unclear

the degree to which this inequity is actual or perceived, but it nevertheless affects the outlook

of the ejidatarios. The comisariada of El/do Rincón de Soto, with part of their forests in the

nuclear zone, complained, "yes, [agencies and NGO's] help other people a lot; they help El

Rosario, Cerro Prieto, but not us" (Solano EnrIquez). This may be because the ejidos El

Rosario and Cerro Prieto have butterfly sanctuaries, but in my opinion, they also have

superior internal organization, making it easier for agencies and NGO's to successfully help

them. The comisariado of Ejido Emiliano Zapata agreed saying, "it seems like they

[agencies and NGO's] only help the ejidos with [monarch butterfly] sanctuaries" (Silva

Benevides). And Ejido El Rosario, with its butterfly sanctuary, acknowledged this bias: "in

our case, yes, [it is better to be inside the MBBR] because we have the participation and help

from the government" (Balderas Reyes).

A forestry consultant pointed out another reason for the inequity in distribution of aid:

the government is swayed by the environmentalists in Mexico City, not by the peasants

(Mireles Guerra). So the peasants who need government aid the most may not receive it if

the funding is diverted to those ownerships with butterfly sanctuaries or other sensitive

ecological areas.
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While everyone would like more funding, PROFEPA stands out as an agency that

lacks sufficient funding to undertake its responsibilities. Their four responsibilities in the

MBBR are audits of harvest authorizations, patrolling the roads and firebreaks for illegal

activity, inspecting property, industry, and transportation for illegal activity, and special

operatives within the MBBR. This is supposed to be accomplished with six full-time MBBR

inspectors. One of the inspectors pleaded, "we have the capability, we have the knowledge,

but we need funding" (Muro Villalobos). While some interviewees were of the opinion that

the government needs to change their policies from those of law enforcement to promotion,

supervision, and attention to the landowner (Mireles Guerra), others thought that the actions

of PROFEPA are not sufficient: "unless they send the army here to guard the forests of this

county, they are going to disappear" (Saucedo Aguilar). I believe that both need to be

accomplished. By improving the funding to both PROFEPA for law enforcement and to

organizations like PROCYMAF for promotion of sustainable forest management, the MBBR

can decrease illegal harvesting from more than one direction.

Another area that has been overlooked is the funding of socioeconomic research.

WWF's director was cited previously in this section as being overly satisfied with the

research accomplished on the biology and ecology of the monarch butterfly, but dissatisfied

that equal attention was not being given to the social and economic components of

conservation (Oribe Linares).



Ecological Sustainability

Perhaps as an attempt to be his own worst critic, the director of the MBBR lamented

about the general sustainability of the MBBR, "we have not reached sustainability inside or

outside of the MBBR; the MBBR is not successful" (Quesada Arias). But as pointed out in

the Sustainability Concepts subsection, sustainability is not a destination; rather, it is a

process.

Others refused to admit defeat: "with the MBBR, more possibilities exist to

eventually halt and reverse the tendencies against sustainability" (Nufiez Peralta). A forestry

consultant acknowledged that there are many ejidos in the region that have been practicing

sound forest management for over 30 years: Chincua, Rosa Azul, San Francisco de los

Reyes, Senguio, Angangueo, Aporo, San JoaquIn Morenos, Tlalpujahua, to name a few

(Cuevas Zuniga). Ocampo's county president remarked about sustainable forest productivity

that, "there are sustainable forests.... Since I can remember, E/klo El Paso has been legally

managing their forests, and their forests haven't changed" (Saucedo Aguilar). Ejido El

Rosario also shows enthusiasm for the MBBR: "we are committed to conserve and work with

more responsibility" (Balderas Reyes).

However, the MBBR still has some hurdles to cross. The forestry consultant also

noted that, in general, all of the indigenous communities of the MBBR need improvement in

terms of their forest management (Cuevas Zuniga). INI works with the indigenous

communities to promote self-sufficiency and implement projects for infrastructure

development and alternative income sources. One success that a representative noted was

that INI has helped to instigate internal resolutions in four of the indigenous communities in

the MBBR to maintain and restore their forest habitats (Valerio Magallán).
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The ecological sustainability will focus on those themes that contribute directly to the

deforestation or degradation of forests in the MBBR, specifically, illegal harvesting,

conversion of forestlands to other uses, and harvesting restrictions.

Illegal Harvesting and Processing

There have been many factors throughout the MBBR's history that have contributed

to illegal harvesting. A representative of CONANP recalled "in 1986 [as a result of the

decree of 1986] some communal landowners believed that their land would be taken away

from them so they cut their forests while they still had a chance" (Nuñez Peralta). This

reaction is justified in the lack of communication with the public on the part of the

government. Their reaction also appears to contain an element of human nature, as it is

comparable to the reaction some private forestland owners had in Oregon and Washington in

anticipation of the listing of the northern spotted owl (Strix occidentalis caurina) as a

threatened species in 1990 (Department of Interior 1990). A representative from

SEMARNAT suggested that, "[the ownerships that have failed] have not failed because of

poor forest management practices; their failure was because of external forces, false messiahs

that arrive and convince them that the purpose of [the decree] is to expropriate them and take

their land away" (Arellano Blanco). If the government does not communicate their true

intentions, then the people have no assurance that tomorrow won't bring additional

restrictions to their rights as landowners.

He then went on to discuss the current threats to the MBBR's forests: "there are two

or three bands of illegal cutters...: Agostitlán in the county of Ciudad Hidalgo, villages

around the indigenous community of Crecencio Morales (Macho de Agua, La Dieta,
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Aparicio), and those in the state of Mexico.... In Agostitlán, there may be more than 1,000

organized people with sawmills" (Arellano Blanco). This means that the government is

aware of who is responsible for some of the illegal harvesting in the MBBR, but no agency

(that I was made aware of) has claimed responsibility for proactively preventing these illegal

activities.

PROFEPA reactively curbs illegal activities by issuing citations for crimes already

committed. The price of unauthorized cutting, transporting, or processing of wood is three

months to six years in prison and a fine depending on average daily income (Muro

Villalobos). But with their lack of funding it is difficult to have an impact on an area as big

as the MBBR. During my forest visit to E/ido Emiliano Zapata, illegal harvesters could be

seen on the neighboring hillside of U/do El Asoleadero bucking up recently felled trees. My

host kept asking "and where is PROFEPA?" (Cuevas Zufliga). Actually, PROFEPA has a

toll-free number available to report illegal activity, but my host was either unaware of this, or

skeptical that PROFEPA would respond. The president of that same county, Ocampo, was

also aware of the recent illegal activity: "there has been a lot of illegal harvesting in the

buffer zone, and it is not such a big problem now, but the problem will come when they have

cut up to the nuclear zone; they won't stop" (Saucedo Aguilar). This statement reflects his

assumption that PROFEPA lacks the resources and power to stop the illegal harvesting and

suggests that he is accepting of the occurrence of illegal harvesting in the buffer zone.

Others were more optimistic in their summary of the illegal activities occurring in the

MBBR. One NGO commented, "currently, we are not recovering many forested areas, but

we are at least slowing down the rate of forest loss. We are not losing as much as we did a

few years ago" (Romero Arriola). Aporo's county president pointed out that the forest loss
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as a result of illegal harvesting is temporary: "my grandfather worked for the railroad, and

they cut a lot of forest that has since recuperated; it is a renewable resource" (Lasarfn

Garcia).

A forestry consultant made an insightful observation: "we need to restore the areas

that have been degraded, but if the illegal harvesting is not stopped, it will be like a vicious

circle: one group reforesting and restoring the forest, then another group illegally harvesting

15 years later" (Diaz Palacio).

Forestland Conversion

The conversion of forestland to agriculture in the MBBR has occurred as a response

to overpopulation, and as a cultural response to the lack of employment. A forestry

consultant explained, "corn is not a viable business, but you cannot tell them not to grow

corn. It is cheaper [for them] to buy corn than to grow it, but the people continue to grow

corn" (DIaz Palacio). Growing corn in the MBBR is not profitable because the land is not

productive for agriculture. But the lack of employment provokes a cultural response in the

peasants. A comisariado rationalized, "there is nothing else to do, so we grow corn" (Olvera

Vega). Perhaps it is a source of personal pride or identity among Mexican peasants. While

on a forest visit to E/ido Rincon de Soto, my host took me to the top of a ridge where the

ejido and neighboring ejidos could be seen. From there it looked like cornfields had sprouted

up in the middle of forests, in areas where there were no apparent residences. Also, during

my visit to Ejido Emiliano Zapata, my host showed me small plots of land with fresh stumps

that had been cleared in a neighboring ejido for the purpose of growing corn. The conversion

of forestland to agriculture is widespread and still occurring, but some think that the damage
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has already been done: "most of the converted forestland happened years ago; the frequency

and intensity is less today" (Cuevas Zuniga). A representative of SEMARNAT agreed

saying, "the conversion of forests in this area, from what I have seen over the years, is that

there have not been many recent changes" (Arellano Blanco).

Figure 4 shows the deforestation in the MBBR according to satellite, from 1971 to

1999. This comparison was prepared by WWF and others in justification for the proposal of

increasing the area of the reserve. The black polygons are the boundaries of the 1986 decree.

The habitat fragmentation and forest loss over the 28-year period is noticeable.
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The conversion of forestland because of residential expansion has also had a

significant impact on the amount of forested areas. Ejido El Rosario, with 261 ejidatarios

with rights, may have as many as 6,000 ejidatarios living both on ejido land and in the

nearby town of Ocampo (Balderas Reyes). This is simply due to population growth, and

similar situations exist on all of the other communal ownerships. The conversion of

forestland to other uses results both from a poor local economy and from overpopulation, so

any efforts to decrease the rate of conversion should address these two themes.

Restrictive Harvesting Regulations

The harvesting regulations of the MBBR are a source of frustration for the forestry

consultants and ejidatarios. One forestry consultant noted, "we have not been able to

manage [the forest] well because there are so many restrictions that we cannot practice

silviculture" (Mireles Guerra). Another forestry consultant remarked, "there are lots of

restrictions.... To follow them all 100% is practically impossible" (DIaz Palacio). Also, the

director of CCMSS expressed concern: "the restrictions are so conservative that they could

induce illegal activities or the conversion of forestland to other uses" (Valenzuela Planes).

And a forestry consultant agreed with that possibility saying, "SEMARNAT has so many

restrictions that the ejidos do not want to participate" (DIaz Palacio). Thus, the restrictive

harvesting regulations are a cause of the suspicion and doubt that the ejidatarios feel

regarding the intentions of the government, which may provoke illegal harvesting and

forestland conversion. This may be the reasoning behind the illegal harvesting that I

witnessed during a forest visit accompanying PROFEPA.
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One of my forest visits was as an observer of PROFEPA in their daily patrolling and

inspections routine. However, before reaching those inspection stations, we heard chainsaw

activity while on a main road. Any harvesting activities are prohibited when the monarch

butterflies are over-wintering in the MBBR, so we knew it was an unauthorized activity. In

response to my appeal, they decided to go investigate. After a short hike, we came upon two

men bucking up a few windblown trees. They claimed that they were from Ejido Ocampo

and that the comisariado had asked them to do this. It did not have the look of an organized

crime scene. The timber would most likely have been used for domestic use, and the men

were most likely interested only in the few windblown trees. Applying for a harvest

authorization would have cost more money than the few trees were worth, and waiting until

April for the butterfly to leave the reserve would run the risk of insect infestation in the

wood, so from their perspective it made more sense not to involve the government.

However, law enforcement must be impartial, so they were put under anest and PROFEPA

spent the remainder of the day filling out paperwork.

Some of the most problematic restrictions mentioned by ejidatarios and forestry

consultants were:

1,600 seedlings/hectare of reforestation: The density is too much considering the

allowable intensity of harvest (DIaz Palacio, Cuevas Zuf'iiga, Silva Benevides).

Fire breaks: The required firebreaks are costly to implement and ineffective unless

constantly maintained (Silva Benevides).

Harvesting prohibited during butterfly season (November to April): Butterfly season

is the region's dry season, so this forces landowners to harvest during the wet season,

wearing out roads faster and increasing erosion (Balderas Reyes, DIaz Palacio).



Harvesting prohibited in the nuclear zone: This provokes increased disease and insect

damage to the forest, and inhibits natural regeneration (Balderas Reyes, Cuevas

Zufliga, Diaz Palacio, Hemández Escobedo, 10-23-01, Ocampo).

Harvesting prohibited if existing volume is <160 cubic meters per hectare: If the

stand is mature, under-stocked, and has a stagnated growth rate, this restriction

provokes disease and insect outbreaks, mismanagement, no management, and illegal

harvesting (Cuevas Zufliga).

. Environmental Impact Statement: This is a separate authorization required by INE for

all activities impacting Natural Protected Areas (DIaz Palacio, Hernández Escobedo).

Allowable Harvest Intensity: This is sometimes insufficient to improve the health of

the forest (Mireles Guerra).

Video of the harvesting process and fencing the forest from cattle: This is extremely

costly and time-consuming (Segura Jiménez). These requirements may be an

exaggeration or a specific case requirement, as no other interviewees mentioned this

requirement.

Many of these restrictions are not scientifically based, and contribute to the decline in forest

health, which in turn affects the protection of the monarch butterflies. These restrictions also

contribute to the difficulty in accomplishing an authorized timber harvest while maintaining a

profit.
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IV. Discussion and Conclusion

Social Sustainability

The social aspects of sustainability in the MBBR that have been identified as

constraints to sustainability are ejidal organization, poor communication and coordination,

distrust of the government, overpopulation, and education.

Some causes of difficulty in ejidal organization are the delay in transmission of

ejidal rights and the lack of choice of the heir to those rights. In my outside opinion, being

an ejidatarie with rights is a privilege, but with that privilege comes responsibility, and

those who do not fulfill that responsibility do not deserve the privilege. I suggest that a

recommended retirement age for the transference of ejidal rights be encouraged within the

ejidos of the MBBR, and that ejidatarios with rights use discretion in choosing their heir.

Historically, there has been poor communication and a lack of understanding on the

part of the government towards the peasants. This, combined with a lack of coordination

between agencies, has resulted in the failure of many programs designed to aid the peasants.

In my opinion, the MBBR should act as coordinator of all efforts put forth by agencies and

NGO's by requiring all proposed programs to be authorized by the MBBR, just as harvest

plans need to be authorized by SEMARNATonly with fewer regulations.

This continued lack of communication and misunderstanding of the peasants has

provoked their distrust of the government and its aid programs. The peasants' trust of the

government needs to be restored before the government can expect their cooperation in the

conservation efforts of the monarch butterfly.
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Overpopulation in the MBBR aggravates the demand for resources placed on the

forests, and the subsistence requirements within an ejido. Family size is inversely related to

income level, but because of the extreme poverty in the MBBR, it will take more than just

an increase in income level to curb population growth. It is the responsibility of the

government to aggressively promote smaller family size and family planning in order to

slow population growth.

The poor quality of public education in the monarch region is another hindrance to

social sustainability in that it may result in underdeveloped communication, reasoning, and

comprehension skills, and ultimately lead to fewer opportunities and choices in the lives of

the landowners of the MBBR.

Economic Sustainability

The economic aspects of sustainability in the MBBR that restrict the MBBR's overall

sustainability are the poor local economy and lack of employment, underdeveloped

alternative income sources, a misunderstanding of value-added forest products within

communal ownerships, and poor allocation of funding and aid.

The poor local economy and lack of employment in the region results in a people

wracked with poverty. The ejidatarios must first satisfy the basic needs of their families

before they can concern themselves over the fate of a butterfly. An increase in the amount of

industry in the area would provide more jobs, but might also provoke immigration into the

area. Macroeconomic studies need to be done to determine the probability of that

inmrigration in order to prevent that from happening.



There is a lack of diversity in the economy of the monarch region. The natural

resource-based economy needs to be diversified to include such non-timber forest products as

eco-tourism, the production of trout, honey, mushrooms, artisan crafts, ornamental flowers,

and more. This would improve the income of the landowners while emphasizing the

importance of their communal forests for resources other than timber.

The introduction of value-added timber products in communal ownerships could

improve the profit seen from timber harvesting and create jobs within the ejido or indigenous

community, but oniy if these ventures proved successful. In my opinion, the majority of

communal landowners in the MBBR lack the investment ability, preparation, and internal

organization necessary for such a business endeavor.

The inequity in distribution of aid to the communal ownerships in the MBBR is a

cause for their distrust in the agencies and organizations offering aid. If the Monarch

Butterfly Conservation Fund compensation scheme were expanded to include the buffer zone

of the MBBR, this could reduce some of the inequity felt by the landowners. Funding also

needs to be increased to organizations such as PROCYMAF, that let the landowners choose

how to improve their economic situation, and to PROFEPA, for an improvement in law

enforcement within the MBBR.

Ecological Sustainability

The ecological aspects of sustainability that have been identified as inhibiting the

success and sustainability of the MBBR are the uncontrolled illegal harvesting and

processing, forestland conversion to other uses, and the restrictive harvesting regulations of

the MBBR.
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Illegal harvesting in the MBBR has many causes. h my opinion, the main causes of

illegal harvesting are the poor local economy and the poor communication of the government

with the public. I am of the impression that the illegal harvesting in the MBBR is not

stoppable, just as it is impossible to live in a society without crime. However, it is a

reasonable and necessary goal to work towards decreasing the amount of illegal harvesting in

the MBBR.

The conversion of forestlands to agriculture and residential expansion was a bigger

problem in the past than it is currently, but still occurs at present. The main cause is lack of

employment, aggravated by overpopulation. Efforts to decrease the rate of conversion

should address this local lack of employment.

The restrictive harvesting regulations of the MBBR are not conducive of sound forest

management. They provoke the poor health and mismanagement of the forests, and the lack

of motivation of the landowners to comply with the regulations.

Recommendations

If the international community were to focus on one aspect of each of the three parts

of sustainability of the MBBR, I would recommend they focus on improving education,

developing alternative income sources, and restructuring the restrictive harvesting regulations

of the MBBR. By international community, I am referring to the tn-national responsibility of

the monarch butterfly conservation efforts: Canada, the United States, and Mexico.

An improvement in the quality of public education offered to the people of the

monarch region would cause the greatest positive change in the social sustainability of the

MBBR. A focus on developing alternative income sources would cause the greatest positive



change towards economic sustainability in the MBBR. A revision of the harvesting

regulations would cause the greatest positive change towards ecological sustainability in the

MBBR. However, effort must be devoted to all three aspects of sustainability in order for an

improvement to be noted.

Developing alternative income sources and restructuring the harvest regulations will

provide short-term solutions that would ultimately improve and diversify the local economy

of the MBBR, encourage legal harvesting and discourage illegal harvesting of timber,

improve the health of the forest, decrease the peasants' reliance on subsistence agriculture,

and assure the protection of the monarch butterfly. Improving the quality of public education

will provide a long-term solution that, combined with the short-term solutions, would have

positive effects on almost all aspects of the social, economic, and ecological sustainability of

the Monarch Butterfly Biosphere Reserve.
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Appendix 1: IRB Approval of Research Involving Human Participants

OSU INSTITUTIONAL REVIEW BOARD
APPLICATION TO USE HUMAN SUBJECTS IN RESEARCH

John C. Bliss and Macrina S. Savko
Department of Forest Resources

753-8921, savko@mailbox.orst.edu

1. Brief Description
My thesis will examine key factors that act as barriers to sustainable forestry

practices in the communal forestlands of Mexico. Approximately 95% of Mexico's forested
areas are privately and communally owned, and this has a big effect on the ability of Mexico
to sustainably manage forests while competing in a global economy. I will be working in
cooperation with the Monarch Butterfly Model Forest (MBMF) and the Monarch Butterfly
Biosphere Reserve (MBBR) in the states of Michoacán and Mexico, Mexico. The MBMF is
a member of the International Model Forest Network, whose goal is to foster cooperation
and collaboration in the advancement of management, conservation, and sustainable
development of forest resources through a worldwide network of working model forests.
The MBBR was declared a protected area by the Mexican government in 1986 with the
intention of preserving the overwintering habitat of the monarch butterfly, and currently
encompasses 56,259 hectares. I will be working with the eight (8) communal forestlands
(ejidos) in the county of Aporo, Michoacán, who own and manage forests both inside and
outside the Biosphere Reserve boundaries. The purpose of this project is to assess the
effectiveness of the implementation of the MBBR by comparing forest management
practices of ejidos inside and outside the boundaries.

2. Methods and Procedures
This project primarily employs qualitative techniques. Currently I am conducting

background research through scientific articles and the Internet, and with the help of MBMF
State Coordinator Marco Bernal. He is currently at the World Forestry Institute in Portland,
OR, and has been my primary contact for the MBMF thus far.

While I am at the MBMF during Fall Term 2001, I intend on conducting semi-
structured personal and small-group interviews of adults with a direct relation to the MBMF
and MBBR, including professionals from universities and institutes, MBMF employees, and
representatives and members of ejidos and government agencies. Interviews will last
approximately one hour and will be audiotape recorded. Interviews will be conducted at a
site agreed to by the participant, e.g. the participants' residence or place of employment.

I will also be engaging in participant observation at a variety of meetings held during
my stay at the MBMF, with the intent of recording issues and interactions that develop via
note-taking. Additional material in the form of newspaper articles, scientific articles, and
archived documents may be used to help understand and conceptualize the data I collect.

3. Benefits and Risks
This project allows the participants an opportunity to share their perceptions and

values regarding sustainability issues that they perceive as relevant, with a willing listener.
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It is my hope that project results will be accepted by the MBMF and the MBBR, and that
strategies towards sustainability will be implemented for the benefit of the humans and
butterflies that depend on the forest.

This project poses no known risks to participants. To my knowledge, my research
topic is not a politically dangerous topic, which might cause harm to participants because of
comments they might make. Data will remain confidential and participants will not be
identified, either by name or characteristics, in research results unless they agree in writing
otherwise.

4. Subject Population
Categories of interviewees include leaders of ejidos in the county of Aporo (up to 8),

ejido members (15-20), professors and professionals at universities and institutes (5-10),
members of government agencies (5-10), and MBMF and MBBR employees (5-10).
Subjects will be selected for interviews according to both their involvement with the MBBR
and their efforts towards sustainability. Subjects selected will be Spanish-speaking adults.
Participants in the small-group interview(s) will constitute a select sub-group of
interviewees who have shown an involved interest in sustainable forest management in
ejidos.

5. Informed Consent Process
The investigator will verbally introduce herself, her affiliation, and the purpose of

the project when meeting the participants. Individuals participating in individual and small-
group interviews will be given two copies of the attached Informed Consent Form prior to
the interview. The aftached form is in English, but will be translated to Spanish before any
interviews are conducted. Participants will be asked to read the form and sign the two
copies prior to the interview. One copy will remain with the participant; the principle
investigator will keep the second.

6. Anonymity or Confidentiality
Participants are informed via the Informed Consent Form and through verbal means

that their names and identifying characteristics will not be used in reports resulting from
research. Participants will not be identified in research results without their written
permission. To protect anonymity of the participants who wish to remain anonymous,
audiotapes will be destroyed after transcription into English, with any identifying
characteristics excluded. To protect the confidentiality of all participants, audiotapes and
transcripts will be archived in the College of Forestry with the understanding that their
retrieval be allowed only for the purposes of further research needs.



INFORMED CONSENT FORM

This research is being conducted to better understand the issues that act as barriers to sustainable
forest practices, especially those issues associated with ejidos. The purpose of this project is to
assess how the implementation of the Monarch Butterfly Biosphere Reserve has impacted
sustainable forest management practices in ejidos.

This project is supported by the Department of Forest Resources at Oregon State University in
Corvallis, Oregon, U.S.A. Researchers involved are Dr. John Bliss, professor, and Macrina Savko,
International Degree student.

Information is being gathered from individual and small-group interviews. Interviews are expected
to take one hour of each participant's time and will be audiotape recorded for the purpose of correct
transcription. Participation in this project presents no known risk.

The following rights are reassured to you as a participant:
X Your participation in this project is entirely voluntary.
X You are free to decline answering any question.
X You are free to withdraw from the project at any time.
X Your name or other identifying characteristics will not be included in any reports

resulting from this research without your written permission.

Excerpts from interviews may be made part of research reports or published articles, but under no
circumstances will your name or identifying characteristics be included in the report unless you have
otherwise specified, in writing at the bottom of the form, your agreement to be identified.
Audiotapes and transcripts of interviews will be archived with Professor John Bliss at Oregon State
University's Department of Forest Resources.

My signature below indicates that I have read and that I understand the procedures
described above and give my informed and voluntary consent to participate in this study. I
understand that I will receive a signed copy of this consent form.

SIGNATURE:

NAME (printed):

DATE:

Thank you for your participation.
X If you have any questions about this project, please contact Macrina Savko at

savko(mailbox.orst.edu; (541) 753-8921 (United States).
X If you have any questions about your rights as a subject, please contact the Oregon State

University Institutional Review Board Coordinator at IRB(ãorst.edu; (541) 737-3437 (United
States).

If you agree to allow your identity to be disclosed in the research
results of this project, please complete the following:

I, authorize the use of my name to be included in any
(printed name)

resulting from this project. SIGNATU
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Interview Outline

Interviews will be semi-structured with open-ended questions. Questions will generally
follow this outline. Specflc questions will be tailored to the interests and expertise of
individual participants.

Identifying the interviewee's relation to the Monarch Butterfly Model Forest and
Biosphere Reserve:
1. Without mentioning names, what is your relationship with the MBMF andlor MBBR, its

employees, and its inhabitants?
2. What role or position do you fill within the Model Forest and/or Biosphere Reserve, for

how long, and in what capacity?

Establishing an understanding of sustainable forest management issues:
3. What does the phrase "sustainable forest management" mean to you?
4. What should be sustained in the MBMF regarding natural resources, social expectations,

and forest products? And in the Biosphere Reserve?
5. How do you think the MBMF has incorporated or failed to incorporate sustainable forest

management into plans and programs? And the Biosphere Reserve?
6. What are some specific challenges to sustainability in the MBMF? In the MBBR?
7. If current conditions persist, what do you think are some future trends regarding social,

environmental, and economic sustainability in the MBMF and the MBBR?

Identifying the involved ejidos and their potential for sustainable forest management:
8. What do you think is the typical form of government and formal leadership of an ejido

within the MBMF? How are decisions made within an ejido?
9. What is a typical source of income of the ej idos within the MBMF? What are the

products/uses of their communal forests? How has eco-tourism changed their income?
10. How do you think the implementation of the MBBR has affected communal forest lands

and to what capacity? What restrictions are placed on forest management practices
within the biosphere reserve?

11. Are there many social or economic differences between the ejidos in the MBBR?
12. What beliefs and values do you think the various ejidos express regarding their forests?

The MBMF? State and federal govemnients? Any non-governmental organizations that
take interest in them?

13. What aspects of sustainability do you think the ejidos of Aporo employ with their
forests?

14. In what ways do you think the implementation of the MBBR has been successful? What
do you think needs to be changed in order for the MBBR to truly protect both monarch
habitat and the livelihood of the ejidos?



Appendix 2: Preguntas de las Entrevistas

PREGUNTAS PARA LOS COMISARIADOS DE EJIDOS

1. ,Que hace un comisario? Cuál es su trabajo fuera del comisariado? ,Cómo es este
ejido con respecto a su población, superficie, servicios, la economIa?

2. Para Ud., ,qué quiere decir el desarrollo sustentable de los bosques? Hay algunos que
dicen que es Quitar y Poner para siempre Tener. ,Cuáles son algunos ejemplos de
desanollo sustentable en este ejido? y de fracaso?

3. En el ejido de Ud., ,qué es lo que les falta para ser mejores y para que tengan bosques
sanos?

4. Si siempre tenemos problemas para tener nuestros bosques, ,cuál será el futuro para
todos? Para Ustedes como ejidatarios? ,Cree Ud. que todavIa tendriamos bosques en 10
aflos y en 50 años?

5. ,Quienes forman su comisariado ejidal? ,Cree Ud. que es una buena forma de
organización?

6. ,Conoce Ud. si hay o existen organizaciones o dependencias que ayuden a su ejido?
,Cómo lo apoyan, y con qué? Para tener servicios de salud, educación, transporte a
quién acuden, quién los ayuda?

7. ,Conoce Ud. de los problemas de los otros ejidos que están dentro de la Reserva? ,Su
vida es igual a la de los ejidos que están fuera de la Reserva? ,Se reitne con otros ejidos
para solucionar problemas?

8. ,Que hace este ejido para tomar las decisiones de qué hacer con los bosques
(aprovecharlos, meter ganado, reforestar, sacar tierra para macetas)? j,Les han puesto
condiciones para aprovechar los árboles? ,Cuá1es son las condiciones más exigentes de
cumplir?

9. ,Que aprovecha Ud. del bosque? Y para qué le sirve? Hacia donde venden o a quién le
venden? Es mejor estar dentro que estar fuera de la Reserva? ,Cuáles son las
conveniencias?

10. ,Con el establecimiento de la reserva, ha cambiado su vida de trabajo y su forma de
vivir? ,Cómo? LLos bosques se conservan o se van destruyendo a causa de la Reserva?

11. ,Qué piensa de los proyectos que han traido los de la Reserva? ,Cree que el gobierno
tiene buenas intenciones con eso de la Reserva y para los ejidatarios?



12. ,En su trabajo como comisario, hace Ud. algo para mej orar las condiciones de su ejido?
Cuá1es? E1 futuro de las mariposas les interesa? Por qué les interesa? j,Qué están

haciendo por ellas?

PREGUNTAS PARA LOS CONSULTORES FORESTALES

1. En qué capacidad trabaja Ud. con los ejidos y los otros miembros dentro de la Reserva
de Ia Biosfera de la Mariposa Monarca? Cómo es la relación entre Ud. y los
ejidatarios? j,Es diferente su relación dentro de la RB que afuera de la RB?

2. Cómo define Ud. la sustentabilidad de los bosques? 4,Qué opina Ud. de la
sustentabilidad de los bosques en esta region? ,Cuá1es son algunos éxitos y fracasos que
están practicados en el manejo de los bosques dentro de la RB? y fuera de la RB?

3. ,Cuáles son los principales problemas especIficos para la sustentabilidad dentro de la
RBMM? ,y fuera de la RBMM?

4. Si sigue siendo asI, ,cómo piensa Ud. que es el pronóstico para la sustentabilidad
ambiental, económico, y social dentro de la RBMM? en 10 años, en 50 años?

5. Qué opina Ud. del gobiemo y sus dependencies con respeto a lo que han hecho o no
han hecho para los ejidatarios de la reserva? y las mariposas?

6. ,Cuáles son algunos de los productos (maderables y no-maderables) del bosque dentro
de la RB y fuera de la RB, y en cuánto depende los ejidatarios en la yenta de ellos? De
dónde viene la demanda para estos productos?

7. En su opiniOn, ,cuáles son las restricciones mas limitantes al uso y aprovechamiento de
los bosques dentro de la RB y cOmo tratan de ellas los ejidatarios?

8. j,Cómo ye Ud. la deforestación de la region? j,Cuáles son algunos ideas para combatir la
deforestación, y quién puede ayudar mas? ,Qué hace Ud. para combatir Ia
deforestación, el cambio del uso de suelo, la tala clandestina?

9. Con la implementación del decreto, ,cómo ha cambiado la vida y la mentalidad de los
ejidatarios? j,Y cómo ha cambiado los bosques dentro de Ia RBMM?

10. En cuáles aspectos piensa Ud. que ya son sustentables las costumbres del manejo
forestal dentro de la RBMM? ,y fuera de la RBMM? En qué sentido ya es exitosa la
RBMM?

11. ,Qué hechos a futuro pueden realizar Ud. como consultor forestal, para mejorar los
futuros de las mariposas monarcas y de los ejidatarios?
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PREGUNTAS PARA LOS PRESIDENTES DE MUNICIPIOS

,De qué trabaja Ud., y por cuánto tiempo? ,En qué capacidad trabaja Ud. con los ejidos
y otros miembros dentro de la Reserva de Ia Biosfera de la Mariposa Monarca? ,Cómo
es la relación entre Ud. y los ejidatarios, y se parece diferente dentro de la RB que afuera
de la RB? Cómo es este municipio con respecto a su pobiación, superficie, servicios, la
economla?

2. ,Cómo define Ud. la sustentabilidad de los bosques? ,Cuáies son algunos ejemplos en
este municipio de éxito para la sustentabilidad? de fracaso?

3. ,Cuáies son los principales problemas especIficos para la sustentabilidad dentro de la
RBMM? j,y fuera de la RBMM?

4. Si sigue siendo asI, ,cómo piensa Ud. que es el pronóstico para la sustentabilidad
ambiental, económico, y social dentro de la RBMM? en 10 años, en 50 aflos?

5. j, Qué opina Ud. del gobiemo y sus dependencies con respeto a lo que han hecho o no
han hecho para los ejidatarios de la reserva? j,y las mariposas?

6. Con Ia implementación del decreto en Ia Reserva, cómo ha afectado dicha
impiementación en su trabajo como presidente municipal? Y con la implementación de
la Reserva, ,cómo ha cambiado las caracterIsticas económicas, sociales, y ecológicas del
municipio?

7. 4E1 municipio, qué tipo de ayuda le proporciona a los ejidos, y estos, cómo se
benefician?

8. ,Cuánta de la economIa de este municipio se obtiene de productos forestales maderables
y no-maderables, incluyendo ci eco-turismo?

9. Hay algunas leyes forestales del municipio? ,Cuál es la intención de esas ieyes, y
cómo es su eficiencia? ,Cómo es la vigilancia para las leyes y normas dentro de la
RBMM?

10. Cómo piensa Ud., ha cambiado Ia vida de los ejidatarios con la realización de la
RBMM? Y cómo ha cambiado los bosques dentro de la RBMM?

11. En cuáles aspectos piensa Ud. que ya son sustentables las comunidades en ci manejo
forestal dentro de la RBMM? y fuera de la RBMM? En qué sentido ya es exitosa Ia
RBMM?

12. ,Qué hechos a futuro pueden realizar Ud. como presidente municipal, para mejorar los
futuros de las mariposas monarcas y de los ejidatarios?
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1. Cómo se llama Ud. y de qué trabaja Ud.? En qué capacidad trabaja Ud. con la RBMM
y con los ejidos dentro de la RBMM? j,Cómo es la relación entre Ud. y ellos?

2. Para Ud., ,cómo se define la sustentabilidad de los bosques? LCuáles son algunos
ejemplos en la RBMM o en sus ejidos de éxito para la sustentabilidad? ,y de fracaso?

3. ,Cuáles son los principales problemas especIficos para la sustentabilidad dentro de la
RBMM? ,y fuera de la RBMM?

4. Si sigue siendo asI, ,cómo piensa Ud. que es el pronóstico al futuro para Ia
sustentabilidad ambiental, económico, y social dentro de la RBMM? ,en 10 aflos, en 50
aflos?

5. j,Que opina Ud. del gobiemo y sus dependencias con respeto a lo que han hecho o no
han hecho para los ejidatarios de la reserva? y las mariposas?

6. Con la implementación del decreto de la RBMM, cómo piensa Ud. que ha cambiado la
vida y la mentalidad de los ejidatarios? ,y cómo ha cambiado los bosques dentro de la
RBMM?

7. ,En cuáles aspectos piensa Ud. que ya son sustentables las costumbres y los planes del
manejo forestal dentro de la RBMM? j,y fuera de la RBMM? ,En qué sentido ya es
exitosa la RBMM?

8. j,Que hechos a futuro pueden realizar Ud. como (subgrupo), para mejorar los futuros de
las mariposas monarcas y de los ejidatarios?

En palabras pocas, la sustentabilidad de los bosques se define como el manejo para
conservar y mejorar la sanidad de los ecosistemas forestales para que generen beneficios
económicos, sociales, y ecológicos hoy y al futuro.
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BMMM Bosque Modelo Mariposa Monarca (Monarch Butterfly Model Forest): An
NGO with the purpose of promoting sustainable development of forests
along with the participation of the community. The 794,933-hectare Model
Forest encompasses the MBBR. http://www.bmmm.org.mx

CCMSS Consejo Civil Mexicano para Ia Silvicultura Sostenible (Mexican Civil
Council for Sustainable Silviculture): An NGO that promotes forestry
research, certification, public policy, and carbon sequestration.
http://www.laneta.apc.org/ccmss/

CONANP Comicion Nacional de Areas Naturales Protegidas (National Commission
of Natural Protected Areas): A decentralized federal agency of
SEMARNAT, responsible for administration of Natural Protected Areas.
http ://www. conanp.gob.mx/

FAO Food and Agriculture Organization of the United Nations: A specialized
agency in the UN system with a mandate to raise levels of nutrition and
standards of living, to improve agricultural productivity, and to better the
condition of rural populations. http://www.fao.org/

INE Instituto Nacional de Ecologia (National Institute of Ecology): Mexican
federal agency responsible for environmental research, requiring
Environmental Impact Assessments for proposed timber harvests in Natural
Protected Areas. http ://www.ine. gob.mx

iNEGI Instituto Nacional de Estadistica Geografia e Informatica (National Institute
of Statistics, Geography and Information): Mexican federal agency
provides geographic, demographic and economic information of Mexico.
http ://www.inegi. gob.mx/

IN! Instituto Nacional Indigenista (National Indigenous Institute). Mexican
federal agency responsible for designing and implementing policy and
programs with and for the indigenous peoples. http://www.ini.gob.mx/

INIFAP Instituto Nacional de Investigaciones Forestales, Agricolas, y Pecuarias
(National Institute of Forestry and Agriculture Research): An agency
specializing in forestry and agriculture research.
http://www.inifap.conacyt.mx/

MBBR Monarch Butterfly Biosphere Reserve (Reserva de la Biosfera Mariposa
Monarca, RBMM): Natural Protected Area (federally mandated) to protect
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the over-wintering habitat of the monarch butterfly.
http ://www.semarnat. gob .mx/michoacan/monarcal

OSU IRB Oregon State University Institutional Review Board: OSU's professional
group responsible for regulating the policies and principles governing
research with human subjects. http://oregonstate. edu/researchl
RegulatoryCompliance/HumanSubjects.html

PROCYMAF Proyecto de Conservacion y Manejo Sustentable de Recursos Forestales en
Mexico (Project for Conservation and Sustainable Management of Forest
Resources in Mexico): A Mexican project financed by World Bank and
SEMARNAT that provides technical assistance to communal forestland
owners, education to forestry professionals, and promotes alternative forest
products. http://www. semamat. gob .mx/snif/cgi-bin!snif.pl ?html/
procyl .htm

PROFEPA Procuraduria Federal de Proteccion al Ambiente (Federal Procurement of
Environmental Protection): Mexican federal agency responsible for
assuring the compliance of environmental laws and regulations.
http ://www.profepa. gob.mx/

RMBM Red Mexicano de Bosques Modelos (Mexican Network of Model Forests):
The representative organization for Mexico's three Model Forests,
members of Canada's International Model Forest Network.

SARH Secretaria de Agricultura y Recursos Hidraulicos (Secretary of Agriculture
and Hydraulic Resources): Responsible federal agency at the time of the
first decree to protect the monarch butterfly over-wintering sites, in 1980.

SEDUE Secretaria de Desarrollo Urbano y Ecologia (Secretary of Urban
Development and Ecology): Responsible federal agency at the time of the
second decree to protect the monarch butterfly over-wintering sites, in
1986, this agency was the equivalent to SEMARNAT, from 1982-1992.

SEMARNAP Secretana de Medio Ambiente, Recursos Naturales y Pesca (Secretary of
Environment, Natural Resources, and Fish): Precursor to SEMARNAT,
existing during the 1994-2000 administration.
http://www.semarnap.gob.mx/index 1 .htm

SEMARNAT Secretaria de Medio Ambiente y Recursos Naturales (Secretary of
Environment and Natural Resources): Mexican federal agency responsible
for administering environmental protection policy and promoting
sustainable development in the country. http://www.semarnat.gob.mx/
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IJNOFOC Union Nacional de Organizaciones de Foresteria Comunal (National Union
of Communal Forestry Organizations): An NGO that represents communal
forestland owners and their respective organizations.

WWF World Wildlife Fund: An international NGO whose mission is to stop the
degradation of the planet's natural environment and to build a future in
which humans live in harmony with nature. http://www.panda.org/




