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CHAPTER |

INTRODUCTION

Forests around the world support several socio-economic functiongnsitif
people directly depend on forest resources for their livelihoods. stSoaee used for
timber, fuel-wood, spiritual sites, medicines, honey, mushrooms, roofs, fr
environmental services, and many other benefits for more than 1.6 ipdimple in the
world (FAO & DFID, 2001). As populations keep growing, more resoudares
demanded; therefore, the sustainability of the forest is armapncern in the

international environmental arena (FAO, 2007).

In this context, the term sustainable forest management (SFM) became popular t
describe stewardship and use of the forest/forest servicedillceftdnomic, ecological,
and social functions for current and future generations without jeopaydirs
ecological functions and availability (FAO, 2005a). However,dtd practice remains
exiguous; the lack of resources and adequate knowledge to impleiomest
management plans are some of the challenges to achieve SFMtherfare,
stakeholders’ participation in forest planning has been disregandextVeral decades
because of the complexity of including social values (AgnoletthRdderson, 2000;

Ananda, 2007). Additionally, integrating criteria and indicators (G&ljmonitor SFM



has become an intricate task due to differences in forest tgesegraphy, and

socioeconomic conditions of forest users.

Although forest sustainability is a global concern, achievementsrdewaF-M
can be better practiced at the local level. Community-basedtforanagement (CBFM)
represents a good venue to implement SFM. Small communities #@arsame
geographic location, resources, and cultural values, all of whichlitefees
communication (Menzies, 2007). In small communities, the common confepts
achieving SFM are equity, legitimacy, inclusion, economic benefitpowerment,
respect for culture, and ecological issues. This suggestahhitfgrestry communities
provide meaningful C&l of SFM (Stephen R. J. Sheppard & Meitner, 20085
Halseth, Fondahl, Karjala, & Leon, 2005; Woodley et al., 1999; Wright e2G02)
because people’s needs, values, and priorities can be integratdiaeimt Additionally
at the community level the development of forest management péamse more

participative to meet community’s needs.

There is an urgent need to develop participatory approaches fest for
management planning that involve values, preferences, and real tooemtsi to action
(Howlett, Bond, Woodhouse, & Rigby, 2000; Knopp & Caldbeck, 1990; Lawes &
Everard, 1999; Maness & Farrell, 2004; G. A. Mendoza & Dalton, 2005leGud A.
Mendoza & Prabhu, 2000; Guillermo A. Mendoza & Prabhu, 2006; Montreal Process,
2001; Mrosek, Balsillie, & Schleifenbaum, 2006; Wright et al., 2002). Arsalgsd
deliberation (A&D), is a decision-making framework (Stern & Berg, 1996)

recommended by the National Research Council, that has promisedcatodpproach



for involving people’s and forest’s values in the development of forestgesment

plans that are socially acceptable, ecologically sustainable, and d@caltpetficient.

This research investigates changes in preferences for indic&tS8FM, while a
sustainable forest management plan is developed in a participatmgss of analysis
and deliberation. A&D serves as a mechanism to incorporate valdepreferences
during planning; A&D also assures that the final outcome, astefleoy the adoption
of a forest management plan, meets people’s preferences, inthelevalues, and

ensures that the indicators for SFM are fully understood and embraced.

A forestry community of 200 families in the State of Puebla, ivtegrovided the
venue for this research. Qualitative and quantitative data eodlected to investigate
people’s values and preferences associated with forest managerhenanalysis of Q-
methodology (Stephenson, 1953) provided the basis for understanding the subjective
perspectives associated with forest managenpmnoblem identification Indicators of
sustainable forest management were summarized in a survey uoectyat difference in
preferences before and after analysis and deliberation. Threst foranagement
alternatives were presented in a search meeting to exposeords bwners to
information olicy analysiy. A deliberation meeting was conducted to select the
alternative for implementatiompd@licy deliberatio.

A sustainable forest management plan for tourism was desiretiebyotest
owners. The selected plan addressed indicators of ecological caimeconomic
sustainability. The forest owners agreed to use the foremh &sological reserve for
tourism; they also agreed on timber extraction only to improve takhhef the forest;

the use of non-timber products was restricted to domestic use ohby.fofiest owners



also agreed to manage the forest on their own, although they wdlltavith forestry
professionals to provide technical guidance.

The compelling quest of Adam and Kneeshaw (2008) of “how values will be
translated into effective management strategies” (p.2035) can beradswith this
process. The research also goes further toward showing a alystgrocedure to
incorporate values into strategies and to make the strategwslly acceptable and
implementable. Q-methodology proved to be effective in the identificand definition
of the problem. It gave insights on perceptions of forest managenteal, allowed the
incorporation of values into a strategy of management to avoid fudhéicts; it helped
to structure analysis and to avoid conflict. A&D proved to be engtmplatform to
develop sustainable polices associated with forest management, &hchéped to
clarify management objectives; it further to refines indicatdrSFM. Consequently,

the forest management plan is legitimate, transparent, and trustworthy.

1.1 Background and Setting

In November 2007, the OSU College of Agricultural Sciences and Natura
Resources agreed to participate with Universidad Popular Autonoaetida — UPAEP
in its effort to assist a small rural community in a sustiaie development project. The
community authorities approached UPAEP requesting help to developnagement
plan for a forest land of 420 ha. There was a general discontéranvéxisting plan that
was designed without forest owners’ consultation for intensive tirnbevesting. The
forest owners wanted to use their forest as means to improwve qinaity of life;

however, some disagreements on how to use the forest were appearing.



Hence, a plan was needed that reflected people’s values and neadigdinc
indicators of SFM, and complied with Mexican Forest Law. Howelierptan itself was
not enough; there was a concern for how the forest owners wouldtagneglement the
plan. Consequently, it was necessary to find a decision-makimgevrark that
recognized a plurality of values and incorporated good science, esprimcwhich forest
owners could express their desires without feeling intimidated, pnatass in which the
final outcome assured the health of the forest and the well-being of the cognmunit

This was an appropriate scenario to investigate the role of analysi
deliberation in the development and implementation of sustainable fosesigement
strategies; it was also a good case study to explore arggtgrocedure to incorporate

people’s values into management strategies.

1.1.1 Research Site — La Preciosita

The village of La Preciosita Sangre de Cristo is one of theommunities of the
municipality Santa Rita Tlahuapan in the northeast State of Rudbico. It borders
the states of Tlaxcala and Mexico. The village is parhefSierra Nevada mountain
system and belongs to the Atoyac Basin. It takes its nfiereaaSanctuary constructed
in 1792, which is located at the edge of the village. La Prégibas a population of 890
inhabitants, and according to 2006 statistics, 287 people migrated tinitieel States;
the community has a large population of women and children. La Ptadgan ejido, a
form of land tenure in which the land is shared by people. Ongejeeactejidatario

(farmer) has 2-3 hectares of land to cultivate. The econorhg &freciosita is based on

! The research site background was extracted fraongublished document “Ordenacion Territorial del
Municipio de Tlahuapan.” This document is part giraject established between the ONG Enlace and the
government of Puebla, the project is in process.



subsistence farming; corn, beans, and wheat are the principal cregstables are also
produced seasonally, including pumpkins, tomatoes, and chili. Fruit treesagicbin
the ejido; pears, nogal, tejocote, peaches, and apples are abundant. Sdias Fave
cattle which produce milk to be sold within the village; 90% of thailfas grow
chickens on their patios. To help make their living, women weaveclatiie and
napkins that are sold in a famous large market (San Martin dlagan) an hour from La
Preciosita. Some men also go to the big cities to work on construction, and ntlaemy of
migrate to United States and Canada to work temporarily. Tlwenvioly table shows the

distribution of economic activities:

Table 1: Economic Activities of La Preciosita Villaye

Activity No. Families Observation

Dependent farming 28 families Their farming depends on remittances
from family member overseas. 2 or more
members are migrating. Domestic
consumption of the products with small
production to sell in the market.

Subsistence farming 42 families Family farming, low dependence of
remittances. 1 member of the family is
migrating. Domestic consumption only.

Proletarian farming 48 families Strong dependence on government
subsidies and work force. Young families
are characteristic in this group because
land distribution is getting smaller.

Merchant 2 families Diverse income from different small
businesses.

Entrepreneurs 0

Total 130

Source: Plan de Ordenamiento Territorial Municipio de Tlahuapan

The role of men in La Preciosita is concentrated around farroamgervation of
the reserve, and political administration. The role of women revak@asd school,
health, nutrition, and being promoters of development projects. Althougloite of
women is silent because by tradition men make the decisions, thenomctive

participation in developing projects has been a milestone in gteykars. The



community of La Preciosita has an elementary school and lorepdesimiddle school
(telesecundaria) in which students are in a classroom withuge\ssion of one teacher
but the classes are transmitted on TV. The closest high school is 3 kilometgia dvea
community of Coltzingo. Public services are extremely deftcieelectricity is
intermittent, water is channelized from the small creek, amstevmanagement does not
exist; and only the sewage service is in good condition. The comnaiirity Preciosita
is classified as the least developed area of the region.

Despite the unsatisfactory economic situation, this community rectieaized for
its cultural richness, which relies on the spiritual relatmiiorest resources along with
the conservation of traditions inherited from the Aztec Empire. In 18d@,hundred
members (99 men and 1 woman) of the community purchased a forestlatib of
hectares. According to comments from forest owners, the langpwralsased for a very
modest price from a priest; because of this, forest owners bétiavié was a blessed gift
from God. As a consequence, they feel strong commitment to pthétirest and to
keep it in good condition. In the early ‘80s the forest land waslyegadistered as a
Unit of Management and Harvesting of Wildlife (UMA, Unidad de ndia y
Aprovechamiento de Flora y Fauna Silvestre) under the name VRe&moldgica
Campesina La Preciosita Sangre de Cristo” which is owne@bgi¢dad de Produccion
Rural de Responsabilidad Limitada La Preciosita.” This led was needed to
establish a deer-hunting project inside the reserve. Howeverydmes after the legal
name was established, the project failed. Since then theegsearit is usually called)
has not been subject of management of any kind, although the iextraictimber and

non-timber products has been practiced.



Land tenure of the forest has been modified since the date aissiion. In
early stages of purchasing the land 100 community membergadviesthe forest land.
As a result the name of these members appears in thetilégals principal owners.
However, due to immigration (most of the middle age men immigratddSA) there
was not enough man power to work on the land, a new legal figwémpemented to
allow other people to participate as owners. As a result princijpaérs involved their
male children as shareholders, who at that time where teendpesprocess required
the payment of an extra fee for each child. The new owners bessroadary owners
and have their names on the legal title. Therefore, the final ttegaument for the
property contains 157 owners. However, there is not a legal doctima¢miarifies the
distribution of the benefits. This situation becomes a limitatioherpractice of decision
making; although by tradition, activities associated with fdeesd have been decided by
principals and secondary owners or their immediate family members intiseince.

The reserve of La Preciosita is home to more than 40 spHdi@sna (mammals,
birds, and reptiles), 5 species of pines, 7 species of broad-leaf &ied more than 20

species of herbaceous plants.

1.2 Statement of the Problem

The concept of sustainable forest management (SFM) asteggtta ameliorate
deforestation has been evolving over the last 25 years. The Wonn{Ssion on
Environment and Development in 1987 was a milestone to incorporate dbistaina
practices world-wide (Wright et al., 2002). The Intergovernmdpaalel on Forest (IPF)

and the Intergovernmental Forum on Forest (IFF) have proposed thatiatities create



their own national criteria and indicators (C&l) as a framdwfor promoting SFM
(Lawes & Everard, 1999).

Currently, several C&I are available; the first set was develope@iperate and
boreal forests under the coordination of the Montreal Process. Thematiteal
organizations such as International Tropical Timber Organization (ITT@jedNations
Food and Agricultural Organization (FAO), and Center for Interndtidfraestry
Research (CIFOR), in coordination with some countries in Africaa,Aand North and
South America have proposed their own C&Il. However, there isaspiloblem with
their actual implementation due to differences in forest types and SizBRs J. Sheppard,
2005; Sherry et al., 2005; Wright et al., 2002) as well as differancesonomic and
social conditions within the same region and country (Cheng &tD2@60; Wright et
al.,, 2002). Furthermore, issues of temporal and spatial scale aeesa@nt when
reporting and analyzing data (Montreal Process, 2001). Therdfotieer research is
needed to understand how C&l can be developed and implemented for local forest units.

There is a global concern for developing strategies to incogpmalties into
forest planning (Adam & Kneeshaw, 2008; Berninger, Kneeshaw, &siktes2009;
Sherry et al., 2005; Steelman & Maguire, 1999) to assure the suotelksest
management. Furthermore, it has been widely expressed thaatantee SFM, more
stakeholder participation is needed (Carr & Halvorsen, 2001; Dourojea8Sevé&, 2006;
Parkins & Mitchell, 2005; Pujadas & Castillo, 2007; Steelman & hfiag 1999; Stoll-
Kleemann & O'Riordan, 2002). Therefore, there is a need to find isiatemaking
process for forest planning that acknowledges the plurality aesand incorporates the

indicators of SFM.



1.3 Purpose of the Study

The purpose of this study is to examine the role of analysis aifmb@ddion on
preferences toward the use of a forest according to a set ohtioidi for sustainable
forest management. One of the biggest challenges of indicators Mf iSREheir
implementation at the local forest units. A local forest usitthe scale in which
management policies are implemented (Wright et al., 2002) and cotyrpanicipation
is required. This study focused on people’s preferences and pemnsefmiward their
forest. It aimed to understand how people view their forest andthéyatvant from it.
This information was important to prepare a comprehensive foregigament plan that
contained relevant indicators of SFM for the local population. Pegplefsrences were

reflected by choice in the selection of management alternatives.

1.4 Hypothesis

General questianDoes analysis and deliberation change people’s preferences with

regard to indicators for sustainable forest management?

Specific questions

1. What are people’s viewpoints toward forest use?
2. What are people’s preferences in regard to the forest?
3. What are the changes in preferences for indicators of suswiriafdst

management resulting from analysis (knowledge) and deliberation?
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1.5 Definition of Terms

Indicators: “An indicator is a quantitative or qualitative parameter whiah be
assessed in relation to a criterion. It describes in an objgctixerifiable and
unambiguous way features of the ecosystem or the related stiins or it describes
elements of prevailing policy and management conditions and humam grigeesses
indicative of the state of the eco-and social system” (Woodley et al., 1999, p. 23).

Indicator is also understood as “A measure (measurement) of an aspéet of t
criterion. A quantitative or qualitative variable which can besneed or described and
which, when observed periodically, demonstrates trends” (Montreal Process, 1995).

Sustainable Forest Management: CIFOR has defined sustainable forest

management as: “a set of objectives and outcomes consistent wititaimng or
improving the forest’s ecological integrity and contributing to pespteell-being both
now and in the future” (Woodley et al., 1999, p. 23).

Some other definitions are available: ITTO (2006) defines SFNhasgrocess of
managing permanent forest land to achieve one or more cleadyiegpp@bjectives of
management with regard to the production of a continuous flow of desired foresttproduc
and services without undue reduction in its inherent values and future fvitglland

without undue undesirable effects on the physical and social environment” (p.12).

1.6 Limitations of the Study

The following are some limitations to accomplishing the purpose of the study.

1. This study cannot be replicated due the unique social and biological conditions.
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2. General assemblies were not always 100% attended. Partpafghlkation of the
community spends most of their time out of the country.

3. During the general assemblies, the women tended to be silent dedagender
issues.

4. Legal title of the reserve is not fully clear; therefore plopulation selected for
the study is a mix of principal owners, secondary owners, and irateedimily
members of principal owners.

5. New officers for the reserve committee were elected during the reseajett.pr

6. Mexico does not have clear legislation and guidelines to manageest for

tourism.

1.7 Basic Assumptions of the Study

The following assumptions were considered in this study.

1. People actively participated in discussions because they showedeesgst in
conserving the forest. A forest committee is selected byeosns, and is in
charge of all the activities related to the forest.

2. The selected indicators satisfy people’s needs for at leashetkie20 years.
However, studies have shown that indicators tend to be refined due to new
policies, new scientific information, and exchange of experiencawds &

Everard, 1999).
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1.8 Significance of the Study

According to (FAO & DFID, 2001) about 1.6 billion (}0people in the world
depend heavily on forest resources for their living. Forests pre@deral benefits to
humanity; they help to protect and enrich soil and sustain water cesotiney serve as a
barrier for some natural disasters (i.e. hurricanes, landskte}, they are the principal
sink for CQ, and they produce most of the oxygen on earth. As ecosystems, they
stabilize the habitat for many species of fauna and floraatteasources of medicines;
they are also a source for numerous important timber products (G&dtaw &
Engelman, 1999; Siry, Cubbage, & Ahmed, 2005). However, despite their imgortanc
the world’s natural forests are declining (FAO & DFID, 2001pm$ of the causes of
deforestation are related to the conversion of forests for agmauland, cattle grazing,

urbanization, unplanned industrial logging, etc.

To conserve the world’'s remaining forests, many internati@mal national
actions have been taken. The most popular and perhaps controvehadlSgstainable
Forest Management’ approach. The United Nations Forum on Forest wad or&160
to “promote the management, conservation, and sustainable developményps{ga) of
forest and to strengthen long-term political commitment to tl$ Erhe United Nations
Forum on Forest Secretariat, 2000) { 1. This decision was madk drasiee premise
that forest resources contribute directly to livelihoods, partigulaml developing
countries (FAO & DFID, 2001). Additionally, global wood consumption hgdetli

during the last century (Gardner-Outlaw & Engelman, 1999). It wilinly@ossible to
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become totally independent of forest resources; therefore, si¢amanagement has to

be a priority in all instances.

Although, SFM is still in its infancy (Dourojeanni & Seve, 2006; Satyal.,
2005), some progress has been done. To promote SFM, strategiexs SD&h forest
certification, market regulation, private property rights, and camiy forest
participation have been tried. The definition of C&l as keyrumsénts for monitoring
and evaluating SFM is a good strategy. At the international,l€eommitments in
adoption of C&l are possible (Lawes & Everard, 1999; Montreal Pspc2801).
Research institutes have started processes with countipesvide technical support in
the formulation of C&Il such as the Center for International Fords¢search (CIFOR),
The United States Forest Service, and the International Tropicddef Organization

(ITTO) (Lawes & Everard, 1999; Siry et al., 2005).

Criteria and Indicators, as a framework for SFM, face thelarigg of actual
implementation (Siry et al., 2005) due to the inability of C&teflect the specific needs
of small forest communities. Usually, forestry activitideetalace in small units (Lawes
& Everard, 1999; Maness & Farrell, 2004; Guillermo A. Mendoza & PraBB05;
Wright et al., 2002); therefore, developing C&l for these small faregs is a priority
(Mrosek et al., 2006; S. R. J. Sheppard, 2005; Stephen R. J. Sheppard & Meitner, 2005;

Sherry et al., 2005; Wright et al., 2002).

The C&l at the local level seem to be more realistic, eaffgavhen they have to
be implemented and analyzed (Woodley et al., 1999). Additionally, gdpytd enhance

local policies related to forest use. An advantage of developingaCtae local level is
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the ease in which the researchers and policy-makers can axbessstakeholders
(Guillermo A. Mendoza & Prabhu, 2005, 2006; S. R. J. Sheppard, 2005; Stephen R. J.
Sheppard & Meitner, 2005; Sherry et al., 2005). If stakeholders deveopwvn C&l
according to their needs, the probability of C&l being accepted aptemmented will

increase (Guillermo A. Mendoza & Prabhu, 2005; Sherry et al., 2005).

Some of the strategies to promote SFM, including the developmé&&lphave
gained participation among forestry communities in which locadadeatic control over
natural resources has been exercised. These strategiesehaae reduce deforestation
(Didia, 1997) and poverty (A. M. Larson, 2003), contributed to social equity, and
increased awareness of sustainable management practicesi@B&r(gha, 2005; Gupte

& Bartlett, 2007; Parkins & Mitchell, 2005; S. R. J. Sheppard, 2005).

Although participatory democracy is a necessary condition for tefec
collaboration and decision—making in public land planning, it is not serfici Value
conflicts can make consensus impossible (Arvai, Gregory, & Mg 2001; Moote,
Mcclaran, & Chickering, 1997; Rowe & Frewer, 2004). Natural resonraeagement,
particularly with forests, involves a large variety of valuekted to nature and the
human condition. Therefore, it is important to include values when planning and to adopt

a political decision-making framework that acknowledges the plurality of tradges.

Deliberative democracy theory is sensitive to a plurality dfiea It offers a
process in which individuals engage their values to obtain mutual stadéing and
resolve conflicts (Arvai et al., 2001; Gupte & Bartlett, 2007; 8n#003). Deliberative

democracy theory has been applied successfully to environmentalrastirhanagement
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decisions-making (Arvai et al., 2001; Beierle & Cayford, 2002; Bengadgha, 2005;
Carr & Halvorsen, 2001; Gupte & Bartlett, 2007; Parkins & Mitchell,300t not only
recognizes differences in values, but also informs and educamensiand encourages

them to formulate solutions to local problems.

Analysis and deliberation as a practice of deliberative demagds thus well
suited to the accommodation of the plurality of values involved in isabla forest
management. Because analysis and deliberation emphasizes stakeaid@ation in
both the analysis of policies and policy formulation, it builds politiegitimacy based

on its efforts to obtain the voluntary and informed consent of citizens.
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CHAPTER Il

LITERATURE REVIEW

This chapter summarizes the theoretical and researchureridat supports this
study. The purpose of the study is to investigate the role ofjsss@nd deliberation in
people’s changes in preferences for indicators of sustainable foaesipement (SFM) at
the local level. To accomplish this purpose the research examahess and perceptions
of forest owners and their relation to social, economic, and ecoldgatals associated
with an already established set of indicators for North AmericAnalysis and
deliberation were used as mechanisms for community participatitdmeidevelopment
and adoption of a sustainable forest management plan that met pgoples2nces and
values and included indicators for sustainable forest management.

This review of literature describes community-based foresbgement (CBFM)
as a means to use analysis and deliberation, to achieve sustdoralt management.
The chapter is divided in four sections. Section one provides an examio the
evolution of SFM and its role in poverty alleviation; it also containeview of criteria
and indicators of SFM at the local level and their applicabiit¢ BFM. Sections two
and three present a review of the available research agsbeigth the inclusion of
people’s values into SFM strategies and preferences foraC&le local level. Section

four of this review of previously published work provides a summary of the findings.
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2.1. Sustainable Forest Management at the Local Level

Despite numerous definitions of sustainable forest managementdtatalable,
general agreement rests on the idea that forests provide bragfits and services that
are associated with ecosystem functions, economic development, aaldssaluility.
Consequently, the integration of the sustainability of these functiotws forest
management guarantees the sustainability of the forest. Muwedrebshas been done to
demonstrate that SFM is best accomplished at the local ledah{& Kneeshaw, 2008;
Klooster, 2002; Mrosek et al., 2006; S. R. J. Sheppard, 2005; Sherry et al., 266a). L
communities have firsthand experience with forest benefits. ri@rieend indicators
(C&l) as means to evaluate progress on SFM serve as a platform foonlesaking and
evaluation. Although several projects have been conducted to developf G&IM at
the local level in a participatory process (Cheng & Durst, 208dels & Everard, 1999;
Guillermo A. Mendoza & Prabhu, 2000; S. R. J. Sheppard, 2005; Stephen R. Jr&heppa
& Meitner, 2005), there is still a need to find a systematiengwork that includes

people’s values and C&I in management strategies and decision-making.

2.1.1 The Evolution of Sustainable Forest Management

During the late 18 century the term “sustained-yield forest management” became
popular in the United States (Sample, 2004) as a mean of manatgotphforests by
and for the people (Henderson & Krahl, 1996). As a consequence, tam&adield

Forest Management Act was passed by Congress in 1944 (Danaf&xFab80). Its
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purposes were to promote forest industries, employment, foreshwaatt to maintain
ecological functions (United States Secretary of Agriculture, 1944, p. 1).”

According to Henderson and Krahl (1996), the Act “did not address community
development, social well-being or the political process in relatidorest management
(p. 5).” Later in 1960, the Multiple-Use Sustained Yield Act waglemented. This Act
acknowledged other forest services and products different from timber andssitsoted
the Forest Services to account for the needs and interests dfadtigke (Leach, 2006).
In 1976, the National Forest Management Act put some limitsnopeti harvesting to
protect non-timber resources (Sample, 2004) and to include public invaitzame
national forest planning (Henderson & Krahl, 1996). However, it has beétizedt
because its earlier applicability seemed to be more consgeltaan participative (Dana
& Fairfax, 1980; Henderson & Krahl, 1996; Scardina, Mortimer, & Dudley, 2007).

Due to the discontent of stakeholders and the increasing amount diolitigad
appeal, in mid-1980 the Forest Service decided to explore more iiMereailaborative
approaches to public involvement (Leach, 2006). Through the time gfuhigation,
some progress has been made to better involve the public in ptmesing (Carr &
Halvorsen, 2001; Hunt & Haider, 2001; Leach, 2006; Scardina et al., 200 &te&l
Maguire, 1999).

In Latin America the first forest policy that mentioned the of&orests for the
benefit of people was in Argentina in 1948 (Llaurado & Speidel, 198Igwied by
Mexico’'s Forest Law of 1960 that declared that forest resowrees of public interest
and thus they should be used to derive maximum social benefit. Howsy@mphasis

was on the industrial production of timber (Silva, 1997b).
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In Latin America policies that included community participation,
intergenerational needs, and ecosystem sustainability becameantponly after the
World Commission on Environment and Development defined sustainable development
and encourage the transfer of funds from the developed to the degelepild (Silva,
1997D). The earliest forest policies were market-oriented, purscanomic
development for an increasing population (Llaurado & Speidel, 1981; Silva, 1997b).

The Brundtland report (World Commission on Environment and Development,
1987, p. 43) became a benchmark for the term “forest sustainabmitydtin America;
although, sustainable forest practices only gained significgeaes later. The Earth
Summit marked the beginning of a “New Era” for the practiceoadstry. At the Earth
Summit a set of Forest Principles were adopted. This wasrshalbbal consensus on
the management, conservation, and sustainable development of all typesest$ f
(United Nations, 1992). These Forest Principles acknowledged theamgmof forests
for the economic development of countries and also for the maintenfatletypes of
life. As a consequence of the Forest Principles, forest mamagdms moved from
being focused only on timber yield to a more holistic approach now kmellvn as
Sustainable Forest Management (SFM).

Luckert and Williamson (2005)dentified four differences between SFM and
sustained yield. SFM explicitly considers a large set of gahssociated with forest
goods and services, including economic, cultural, and social values. IS&Mcaounts
for trade-offs among forest goods, services, and uses. The hetiléhfofest, ecological
integrity, and biodiversity are more emphasized in SFM. The impmrtaf dealing with

the uncertainty due to the complexity of the forest is also adkdged in SFM. In this
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sense SFM is a more holistic concept that goes beyond timlvacteott and economic
development; it encompasses the three pillars of sustainaediyomic, environmental,
and socio-cultural aspects related to forest practices (FAO, 20@&ingtainable Forest
Management is an array of actions with which people rationally tiseforest to

perpetuate its availability to provide an array of services.

2.1.2 The Role of SFM in Poverty Alleviation

Sustainable Forest Management became an international stradedight
deforestation and overcome poverty. Forest loss is directlyiassbavith poverty, and
people who live in or near the forest are forced to shift forest land into agradd&nd in
search of a better life (Schimdt, Berry, & Gordon, 1999). Howekerdependence on
natural resources is not the major cause of poverty (Ali 2086); conversely poverty is
not the major cause of resource degradation (Agudelo, RiverasciggaEstrada, 2003;
Ravnborg, 2003; Scott M. Swinton, Escobar, & Reardon, 2003; S. M. Swinton & Quiroz,
2003).

The primary causes of both poverty and resource degradation included
centralized economic and political structures; concentration otires’'s ownership and
benefits (S. Dasgupta, Deichmann, Meisner, & Wheeler, 2005; A. Larsamhe€d,
Fabiano, & Vallejo, 2006; Rodriguez-Pifieros & Lewis, 2005; S. M. Swint@u&oz,
2003) counterproductive legislations that encourage conversion of foraest ta
agriculture (Freitas, Kahn, & Rivas, 2004; Southgate & Hitzhusen, 198¥)lack of
opportunities and programs that directly address social influenderdast; and poor

coordination between institutions (Schimdt et al., 1999) are the most representative
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Bebbington (1999) indicated that in order to help overcome rural povery it
important to understand how rural households access the five cagitds: asatural,
produced, human, social, and cultural. Local communities have internalxterdaé
pressures that make them fragile organizations. Most rural gmomunities have
suffered from migration, acculturation, colonization, land conflicts, amdlicts within
organizations (Bebbington et al., 1993; Hurst, 2003). Development facgithave a
tendency to impose their own concept of sustainable development (top-dowadppr
ignoring the fact that local organizations have their own poljticaltural, and social
concerns, which in most cases differs from the concerns of the state and other groups

Strategies to reduce poverty are associated with the enhancehtbet forest
products market and forest governance (FAO 2001). Recently ntergi@t has been
given to forest governance, particularly community participatiand forest
decentralization. It has been demonstrated that by empoweringcddepopulation,
people feel ownership of the resources and thus are more codhioitbeplementing,
monitoring, and enforcing the law (Nygren, 2005). Some studies have dernemh$tiatt
well-organized poor communities know how to use resources withoutingreay
damage, and at the same time obtain monetary benefits fronde¢haate use of those
resources (Antinori & Rausser, 2007; Bebbington, 1999; Bebbington & Pe&rrE2e9;
Benjade & Ojha, 2005; Loiza-Villegas, 2004; Mitchell, 2006).

In this sense SFM and its contribution to poverty alleviation iraph&re
commitment to understanding local socio-cultural and economic agpécts Sugal,
Ratay, & da Fonseca, 2001) as well as ecological sustatgaifithe forest. In addition,

more local participation is required (Carr & Halvorsen, 2001; Hhgdluetzelfeldt, &
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Taylor, 2003; Hunt & Haider, 2001; G. A. Mendoza & Dalton, 2005; Mitchell, 2006;
Nygren, 2005; Purnomo et al., 2003). Several studies have shown thabriedditi
knowledge is essential for environmental management; therefor@viblegament of the
communities in decision-making should be encouraged as well (B&i€gy/ford, 2002;
Benjade & Ojha, 2005; Berkes & Folke, 1998; Blanchet, 2001; Lyons, $Sr&uts

Stephens, 2001; Pujadas & Castillo, 2007).

To monitor and assess healthy forest conditions that guarantes soci
economic stability, and to create a common understanding of sustaif@ieist

management, criteria and indicators are needed. According to FAO 2005b, §&d hel

increase understanding of sustainable forest management batgene
better information; improv[ing] the development and implementation of
forest policies, programs and practices; strengthen[ing] stakeshol
involvement in decision-making; and enhanc[ing] collaboration on forest

issues at the local, national, regional and international levels (p. 15).

It is because of these factors that have C&l in place is so important.

2.1.3 Criteria and Indicator of SFM

The Montreal Process provides the following definitions for -criteaiad
indicators.

A criterion is a category of conditions or processes by whictaisiable

forest management may be assessed. A Criterion is charadtéy a

set of related indicators which are monitored periodically tesass

change.” An indicator is “[A] measure (measurement) of speet of
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the criterion. A quantitative or qualitative variable which can be
measured or described and which, when observed periodically,

demonstrates trends (Montreal Process, 2001, p. 1).

Criteria and associated indicators are grouped by social, ecoradiecological
factors to obtain better information on the ecosystems, to amses sustainable
management decisions, and to help the society to understanelatiser position to
sustainability (Woodley et al., 1999, p. 15).

In 1993, the government of Canada convened a group of experts on boreal and
temperate forests to find ways to measure progress towardinabsta forest
management. As a result of this meeting, seven criteria amtlig@ators for SFM were
defined. These international initiatives have been replicatalifferent countries and
regions to find ways to implement C&l at the local, national, and regional(léliehg &
Durst, 2000; Lawes & Everard, 1999; Maness & Farrell, 2004; G. A. Mendd2alt&n,
2005; Mrosek, Balsillie, & Schleifenbaum, 2006; Organization, 1998; Sheppard &
Meitner, 2005; Sherry, Halseth, Fondahl, Karjala, & Leon, 2005; Woodlal,€1999;
Wright et al., 2002).

The Center for International Forestry Research (CIFORgde8&i&l of SFM
around the world (Woodley et al., 1999). For North America, the projast wamed
CIFOR-NA, which was lead by the USDA-FS. It evaluated 207 atdis at the forest
management unit (FMU) level; this perhaps was the first atteémtest C&I in small
units. Testing C&l is complicated because of the lack of a ceimepisive methodology

that acknowledges norms in a regional or national context (Mrosed.,eR006).
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Furthermore, integrating C&I into different disciplines remaanslifficult task due to
complexities among forest users as well as forest products and services.

Consequently, there is a need to test and develop C&l at the local level toysimplif
understanding and better asset SFM. Several researchees diready started to
investigate ways to develop and test C&l at the local levébas for forest policy and
management; computer-based simulation is one of the strategie@egess & Farrell,
2004; Guillermo A. Mendoza & Prabhu, 2000; Mrosek et al., 2006). Qualitaearch
has also played a role in testing C&l at the local level ($hetral., 2005); stakeholder
meetings and questionnaires have been used (Berninger et al., 2009; IRbkleasen,
2007), as well as comparison among different sets of C&l (Adamn&ekhaw, 2008;
Mrosek et al., 2006).

These efforts to understand the role of C&l as a means to acfoesst
management have lead to the conclusion that C&l are easier topleve test in small
communities; local people tend to introduce indicators that are meaaingful to them
(Adam & Kneeshaw, 2008; Fraser, Dougill, Mabee, Reed, & McAI#066; Pokharel
& Larsen, 2007) because they have firsthand experience with dberce(s) and have
their own definition of sustainability (Sherry et al., 2005). Furthermbie involvement
of local communities in the development of C&l helps to make manadgeteeisions

more participative; thus, sustainable forest management promises to bg/a real

2.1.4 Community-Based Forest Management

The new tendency of forest management is named “Community-kiasest
management” (CBFM) (Menzies, 2007), which implies that forastsrenaged in small

communities where participation is the most salient component.
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The World Commission on Environment and Development (1983) urged an
increased public involvement in decision-making to facilitate equityhe allocation of
the resources (Hunt & Haider, 2001). This statement arose due faoltne of several
development projects in Latin America during the late 1970s thatiqged the top-
bottom approach (Bebbington, 1997; Bebbington & Perreault, 1999; Beierle i&rGay
2002; Didia, 1997; Southgate & Hitzhusen, 1987). Therefore, in the forest aecall
for a more participative approach to manage forests emerged.

Lane and McDonald (2005) indicated that at the local level, community
participation gains importance because people are “better ablenderstand and
intervene in environmental problems because they are ‘closer’ tathmghroblem and
the solution” (p. 710). In this sense, Antinori and Rausser (2007) studiedpheation
of having collective choices that lead to collaborative outcomebkeir Tstudy in a
Mexican forestry community, which is characterized by a commopepty system,
revealed that participation between foresters and community memisethe General
Assembly leads to positive outcomes in forest management planrioigKi8emann &
O’Riordan (2002) identified three reasons for why this participatapproach is
important in achieving sustainable livelihoods; it increases lewélsdemocracy,
legitimacy, and knowledge. However, there are several levelgadicipation and
several barriers to participation which contribute to failuesachieve the expected
outcome.

In some countries gender equity might hinder the process of parbaipat
(Menzies, 2007; Mitchell, 2006; Pierce-Colfer, 2005; Stoll-KleemanrO'®iordan,

2002), issues of land tenure are still a problem (Carruthers, 2001jharmbncept of
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democracy for some countries is still in its infancy (Ait& Rojas, 1999; Midlarsky,
1998). Conflicts between expert knowledge and local practicescararaon problem in
many situations (Blanchet, 2001; Cojti-Cuxil, 1998; Lane & McDonald, 2@5ll-
Kleemann & O'Riordan, 2002).

In a community with a relatively small population, different valueay be
presented; all individuals are different and so they see the waid different
perspectives (Arvai et al., 2001). Different actors pursue diffdvenefits including
livelihood subsistence, forest health, labor and employment, sociakjugénder equity
(Pierce-Colfer, 2005), markets for forest products, spiritual pjaamed water reservoirs
(Belfer, 2001; Berkes & Folke, 1998; Bossel, 1998; Doubleday, Mackenz&m&n,
2004; FAO & DFID, 2001; Flora, Flora, & Fey, 2004).

CBFM'’s basic premises are the common sharing of the beaafitservices from
the forest, seeking balance between local and national interedtsnaeasing local
responsibility for the health of the forest (Harrison & Suh, 2004).reTisenot a common
framework on how to approach a perfect community-based forest araeag however,
some valid recommendations based on successful projects are proyidéffetent
researchers. Briefly, common concepts in community-based forasagement are
gender equity, legitimacy, inclusion, economic, culture, empowermedteeological
issues.

Community-based forest management as a means to achieve $RMhich
participation is a constant appears to be a promising trend. It psowideod place to
express values and to agree on actions; it facilitates commianiamong different

stakeholders ensuring legitimacy. Due to the closeness oésharces, CBFM helps to

27



also easily identify biological problems of the ecosystem. dnyrcases, CBFM serves
as a model example for other communities who, for some reasonptabdems with

organization (Fraser et al., 2006; Sherry et al., 2005).

2.1.5 The Applicability of Analysis and Deliberation in CBFM

The National Academy of Sciences urged groups to use “moreipattiry
approaches to risk management that integrate analysis ahdrdgbn to incorporate a
wide range of stakeholders values in decisions about risk manage(hevdi et al.,
2001, p. 1065). This resulted in a framework that considered anatysidetiberation
(A&D) as two interdependent components for policymaking proposed by the National
Research Council.

Deliberation is the formal process of citizen communication doltectively
considering issues; it offers a place for people to presecttaage, and reflect on ideas
that matter to them (Stern & Fineberg, 1996). Deliberation isrt&cipatory learning
process that involves both affected and concerned parties, therefoedkes the process
of policy making more demaocratic, legitimate, and informat®eih & Fineberg, 1996).
It also increases the acceptance of substantive decisionsuatwlotthiness because it
gives the community the potential to consider more choices anéy dlagi nature and
extent of agreements or disagreements among the parties.

In relation to forest management through participation, local kn@®lebout
ecological, social, and economic contexts can be assessed& Ctvorsen, 2001).
Participation also helps to create social equity and enhance ttanahbsity of the

environment (Benjade & Ojha, 2005; Hunt & Haider, 2001; Knopp & Caldbeck, 1990)
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However, participationper seis not sufficient to promote sustainable forest
management. In some cases, participation means that the puhclved but might be
a passive recipient of information (Rowe & Frewer, 2004)

Stoll-Kleemann & O’Riordan (2002, p. 165) questioned “what would happen if
local people decided, through participatory mechanisms, that they wantes® their
resources in an unsustainable way?” This question has seriousaitopis in the practice
of participatory approaches; it implies that people did not haffieisat and meaningful
knowledge or that the facilitators did not know the traditional prasti€¢ehe community
they were helping; or that the sense of community is weak (Rosenberg, 2007).

To ameliorate the factors that hinder participation, and to ggitinkate policy
process and outcomes, expert information is needed. Thereforesignasydefined by
Stern & Fineberg (1996), is the other essential part of good paing.
Understanding local interests, values, and needs can break tleesb@ricommunication
between local people and experts; this understanding would alsdatato an increase
in legitimacy and trust.

Analysis is a procedure that provides reliable information abpublaem; it also
contributes to the strength of the knowledgebase for deliberation. sigglyes affected
and interested parties the best scientific information; it cheniaes risk, shows
uncertainties, and analyzes possible outcomes. However, it is anptotmention that
analysis is not only about sciences, it is also a way to leam others (Webler, 1998);
the inclusion of all parties in the analysis process suggestgaiuas are involved (Stern
& Fineberg, 1996). Therefore, as suggested by Webler (1998), anala®us both

facts and values.

29



The A&D framework not only includes participation (as a good compookent
democracy) but also includes public information; thus, the role tfens in
policymaking and implementation is both voluntary and informed. ThB A&mework
is a process that increases understanding, implements good soignbess interested
parties, and informs these parties about facts and values. @mestfengths of A&D is
that it is a recursive process that can be applied from thestis (problem formulation)
through the last step (decision) of policymaking. During this gg®canalysis and
deliberation become interdependent components (see Figure 1) foynpeing;
deliberation frames analysis and analysis informs deliberati@nn(& Fineberg, 1996).
A&D also helps to identify relevant issues that are sometiatieerwise disregarded by
science.

The A&D framework guarantees accountability, as both the inesteand
concerned parties are involved. It also promotes responsiveness; vapdeigpealues
are engaged people tend to respond positively, and this becomegplatebmnformed
process. The A&D framework also legitimizes policies becatuge a voluntary and
informed process. According to Smith (2003), environmental management sn\alve
large variety of values related to nature and the human condition.t Eoosystems, as
part of the environment, involve several social, timber, and non-timberes:al
Therefore, any decision-making process associated with fasstinces might need to
include a political process that acknowledges the plurality of thesesvalue

A&D, as recommended by the National Academy of Sciencesn8t Fineberg,
1996), represents a the theoretical framework in which criterianaichtors are used as

a means to achieve sustainable forest management implemented at the Ibcal leve
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Figure 1. Representation of Analysis and Deliberatin

Data
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Policy Output
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Source: Dr. Will Focht PPA notes, Oklahoma Statévensity-ES

2.2 Values and SFM Strategies

Sustainable forest management implies that forest sustaipatmbémmunity
wellbeing, and participation are inseparable. There is a gtmyadern for developing
strategies to incorporate people’s values into forest planningtweathe success of the
decision-making associated with forest management (Adam &estasv, 2008;
Berninger et al., 2009; McFarlane, 2000; Sherry et al., 2005; Steelrvéag&ire, 1999;
Swedeen, 2006; Xu & Bengston, 1997). It has been widely expressed tairamtee
SFM, more stakeholder participation is needed (Carr & Halvorsen, B@Qtpjeanni &
Seve, 2006; Parkins & Mitchell, 2005; Pujadas & Castillo, 2007; Steelmitaguire,
1999; Stoll-Kleemann & O'Riordan, 2002). However, stakeholders’ partmmpati

forest planning has been difficult for several decades becausee ofomplexity of
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including social values (Agnoletti & Anderson, 2000; Ananda, 2007; Ananda&r&thi

2003). Then participation becomes a challenge because differeadtegke pursue
different goals according to their own values (Ananda & Herath, 20Q@y At al., 2001;
Berninger et al., 2009; Pokorny & Schanz, 2003).

Winter (2005) expressed clearly that “multiple stakeholders camfoet their
different views to be heard” (p.1). In this sense, Barry and Proops (38284 that it is
very hard to judge environmental policies to be socially acceptaislemplemented if
people’s discourse is unknown. Therefore, it is important to ideimtify people think
about environmental issues. Briefly, there is a need to understandahosvson
communicates key words of his or her point of views associatdd $&M to make
decision process more participative because it reflects for people’s values.

Q-methodology is a technique that has successfully been useatkertofy
people’s viewpoints and their application for decision-making in l@cahmunities
(Barry & Proops, 1999; Ockwell, 2008; Pelletier, Kraak, McCullum, taisi & Rich,
1999; Tindall, 2003). It emerged in 1935 for the study of subjectivity; iaill
Stephenson was the first scientist who introduced it to the saemmmunity
(McKeown & Thomas, 1988; Robbins, 2005). Since then, it has been used ial sever
disciplines from psychology, sociology, health, education, politicahse, environment,
and forest management among others. Subjectivity is assumed to imeimicable and
operant; thus in the first case individuals have a coherent explanatiogir beliefs and
motivations. In the second case, subjectivity can be “performednanygomeone

articulates his or her point of view or agrees or disagmdsothers” (Robbins, 2005, p.
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210). Subjectivity is also operant because opinions on a specific tepintarrelated
and can be expressed as a whole.

Q-methodology allows stakeholders to “subjectively define their opgbn an
issue” (Ockwell, 2006, p. 176). It is designed to analyze the psychd-soigeal
psychology of people, which is composed of beliefs, motivationy@ést and opinions
that people develop. Those are elements that people intercetaigsate their own points
of view and made their own decisions (deHegedus & Vassallo, 2005).

Q-methodology has been widely used in different disciplines incluidiregtry
related research. Previous researchers have used Q-methodolagysystematic
technique to capture people’s viewpoints associated with SFM, to idpreferences for
management, to discover internal and external constituencies, anentdyicreas of
agreement and disagreement in relation to forest managem@&asdupta & Vira, 2005;
Steelman & Maguire, 1999; Swedeen, 2006). In addition Steelman agdifd (2006);
and Swedeen (2006) used Q-methodology to understand social discourseftoestrd
management and to find cooperation among groups that had long histodesflict
over forest management. Q-methodology has also been used to understand publ
perspectives on forest’s contribution to climate change mitigation (NE085).

These researchers aimed to understand people’s values and @ufliceaanong
stakeholders, there is still a need to understand how to incorpbeste values into
management strategies (Adam & Kneeshaw, 2008) and to avoid to@ficethodology
provides a systematic statistical procedure to understandhetdkes’ perspectives
toward the use of resources in a small community; its use tologeweistainable

management strategies will considerably contribute to avoiding futureatenfl
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Q-methodology has also been used to develop and evaluate indicators of
sustainable development that were relevant to stakeholders in yhef citimerick,
Ireland (Doody, Kearney, Barry, Moles, & O'Regan, 2009). The studjoofly et al.
resulted in a list of indicators that were both technically ateuand incorporated the
views of the public.

For the purpose of this research, Q-methodology is useful in undengtandi
people’s viewpoints toward forest management, and to selecting odicdt SFM that
are relevant for the forest owners of La Preciosita and #mabe integrated into a forest

management strategy, in a more participative process.

2.3 Preference for C&I of SFM

Research to test and develop C&l of SFM is relatively new; the ¢ddczd level
test was conducted by the Center for International Foregsgdkch in 1994 (Mrosek,
2002) where different evaluations in different parts of the worldm@ey, Indonesia,
Cote d’ Ivoire, Brazil, Austria, India, and Cameroon took place (Woodley.,e1999).
The results of these tests led to a set of C&l that waleiutested in North America in
1998. The testing consisted of four phases to evaluate 207 indicatthre firest
management unit (FMU) level. Sixty-five indicators were atgjd because “they were
conceptually weak, impossible to use operationally, or irrelevattiegdNorth America
context” (Woodley et al., 1999, p. 9). This was the first attempesb C&I in small
units. The outcome is known as CIFOR-NA and it contains 17 criteria and 57 indicators.

CIFOR-NA has been used as base to develop and evaluate C&l atahéevel

in different settings. Computer based simulation such as the-Ghitiria Decision
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Making (MCDM) has been used to enhance the set of C&l proposedIBYRC
(Guillermo A. Mendoza & Prabhu, 2000; Mrosek, 2002; Mrosek et al., 2006).

Although Mendoza and Prabhu (2000) used a rank system to determine the
relative importance of CIFOR-NA C&l and Mrosek (2002) did an Hewe job
measuring the applicability of CIFOR-NA C&l at the local level, theseka/were expert
oriented. These frameworks provide a good theoretical and metho@blogmntribution
to develop C&l at the local level and they serve as a platformparticipatory decision
making. However, their applicability remains a challenge becafisthe lack of
stakeholders’ participation. There is an increasing need to insta#eholders’ values
and perceptions in assessing SFM (Adam & Kneeshaw, 2008; Mrosek €0@6b;
Pokharel & Larsen, 2007).

Sherry et al. (2005) used a grounded theory content analysis to develop C&l at the
local level and compared them with the most general C&l fraoriesy Canadian Council
of Forest Ministers (CCFM), Local Unit Criteria and Indicat(idCID), and the CIFOR
generic C&l template. Pokharel and Larsen (2007) explored locagteons of SFM by
asking community leaders what C&I should be included in the evaiuati the national
Ganeshman Singh Forest Conservation Award in Nepal (GSFC). éowri¢eria and
52 indicators were suggested during six meetings with communitgt faser groups
(CFUGS). Natcher & Hickey (2002) used interviews and directrgbtion to develop
C&l of SFM in the Little Red River Cree Nation in Albert@anada. This study
identified 6 criteria and 62 indicators of SFM. Sheppard and Me{tB®phen R. J.
Sheppard & Meitner, 2005) weighted criteria for a set of C&l ibpexl by the Arrow

IFPA project, to develop a new approach to public participationGn Brheir study
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compared expert and other stakeholder's weightings to determioati@si and
difference in sustainability criteria among forest users.

The Natcher and Hickey (2002), Sherry at al. (2007), and Pokharel asehlLar
(2007) sets of C&l are excellent examples of involving stakehoidedsveloping C&l
at the local level. Natcher and Hickey (2002) is perhaps stesfiidy that directly asked
local communities about the value they give to their forests.

Established indicators of SFM have not been directly rankedtdkel®lders;
therefore, the understanding and implementation of indicators aidhlelével remains a
challenge. Additionally, there is a gap in the literature thatvs changes in indicators’
importance after education on planning and after deliberation. Fudhermwhile
CIFOR-NA was conceived to be applicable in Canada, USA, addd to date, there is
no research that assesses its effectiveness and understanthegtemperate forest of
Mexico.

Therefore, there is a need to expose and explain indicators oft&HFMest’
owners to explore the extent in which indicators included local psop#ues and
needs. There is also a need to examine how people’s preferemaed indicators

change after exposition to knowledge and deliberation.

2.4. Summary

The concept of sustainable forest management is well understoodeshuh tise
implementation of good forest practices along with the selectior&btiat have some
meaning to forest owners and users; however, its progress remaghg s#ficient.

Sustainable forest management (SFM) is a concept that prommatesse of forest
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ecosystems without jeopardizing their availability for future gati@ns. The concept of
sustainable forest management includes issues of natural, economsocaidsystems.
However, increases in deforestation lead to ecological and swollems; therefore,
there is a high demand for policies that help reduce deforestatioat dhe same time
improve the well-being of the people who are directly associated thie forest

(Gardner-Outlaw & Engelman, 1999).

There is an urgent call for effective stakeholder participatioallirihe issues
related to the sustainability of the forest (P. Dasguptar@,\2005; FAO & DFID, 2001;
Howlett et al., 2000; Menzies, 2007; Richards, Davies, & Yaron, 2003), and tiomleve
criteria and indicators (C&l) at the local level to monitor forest snahality.

The current literature does not show changes in preferences adsgotd
indicators of SFM. There is a need to understand how the exposkrewdedge
(analysis) and deliberation change forest’'s owner’s preferensesia®d to indicators of
SFM.

The development and testing of sustainability indicators requiraavtblrement
of several actors, as well as a good understanding of the &megieople’s values. Q-
methodology facilities the understanding of people’s viewpoints towaFdd and the
inclusion of these values in management strategies.

Analysis and deliberation is an efficient mechanism todieshges in preferences
regarding indicators of SFM because it provides a scenario inhwhi public is
educated and then exposed to deliberation. Purnomo et al. (2003) indnzt&FMm
should be carried out in a multi-stakeholder environment. One of the aglesuatfasmall

forest units is the ease of bringing together stakeholders whal@aelop their own
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indicators according to their needs and priorities (S. R. J. She@4%t, Sherry et al.,
2005; Woodhouse, Howlett, & Rigby, 2000; Wright et al., 2002).

Studies have shown that deliberative democracy can be exercisathlinpoor
and semi-literate communities (Benjade & Ojha, 2005; Gupte & @&trt007),
conditions that are present in most small forest communitiesdwide (Gardner-
Outlaw & Engelman, 1999; Godoy et al., 1997). There are good pdsssbibr and
reasons to use the analysis and deliberation framework in obserkangges in

preferences for indicators of SFM in small communities.
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CHAPTER 1lI

METHODOLOGY

This chapter describes the methodologies used to answer eatle oésearch
guestions. Q-methodology and a longitudinal survey were used to undegrstaid’s
viewpoints regarding forest management and preferences foatoidicof sustainable
forest management. The formal research design usesl-migthods (Creswell, 2002;
Creswell & Tashakkori, 2007; Tashakkori & Creswell, 2007); six cbfie qualitative
and quantitative data sources were used. This chapter is dimifled sections; section
one describes the research site, section two discusses tinallRReview Board used for
the research, section three explains the research design, aodsséaur and five
present the instrumentation, the procedure to collect data, and thendatsis for both

Q-methodology and the survey respectively.

3.1 Research Site
The research site of this study was a rural forestry aomitgnin the State of
Puebla, Mexico. The name of the village is “La Preciositag®ade Cristo”; it is a
community of approximately 850 people, comprising 200 families. Thearseamarge

population of children, women, and elders, and according to the Mexican Census in 2006,
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250 members of the community migrated to the United States. ®flastose who
migrated were young males.

In 1972, 100 members of the community purchased 420 hectares of forestTiand.
years after 57 more members where included as secondary owmesogdulation of the
research consisted of principal and secondary owners and their inerfadmdies. Only
people who were at least 18 years old participated in thiands@roject. For a better
understanding this document refers to principal and secondary ownergheaind

immediate families as forest owners or participants.

3.2 Institutional Review Board Clearance

The proposal for the interviews and survey was reviewed and apprgvis b
Oklahoma State University Institutional Review Board (IRB). w#s approved from
April 04, 2008 through April 10, 2009 with assigned IRB number GU084. The

population involved was required to sign a consent form.

3.3 Research Design

This research used six different qualitative and quantitative e®wt data to
answer the research questions: interviews, surveys, field nopest aput, documents,
and Q-sorts from Q-methodology (Stephenson, 1953). Interviews were contlucted
create the concourse for Q and to select indicators for theinmesit. A longitudinal

survey (Creswell, 2002, 2005) was designed to observe changes in nuesereth
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regard to indicators of sustainable forest management aftersenateeting and after
deliberation meeting. The survey was administered to the populdtiea times —
baseline (pre-intervention), analysis, and deliberation. Obsengatfield notes) and
expert input were used to understand the history and social contbgtresearch site, to
refine the survey and the statements for Q-sorts, and to understdimg$i Documents
were used to select indicators for the instrument and to provideraldtion for the

selection of the indicators.

3.3.1 Research Questions

Q-methodology and the survey were used to answer the following Hesearc
guestions:

General questianDoes analysis and deliberation change people’s preferences with

regard to indicators for sustainable forest management?

Specific questions

1. What are people’s viewpoints toward forest use?

2. What are people’s preferences in regard to the forest?

3. What are the changes in preferences for indicators of sabtai forest
management resulting from analysis (knowledge) and deliberation?

The following sections provide explanation on each of the methodologies.

3.4 Q-Methodology

For this study, a Q-methodology was used to answer “specifitiguieslo. 1.

Q-methodology is a systematic qualitative and quantitative @seachnique used to
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study human subjectivity (P. Dasgupta & Vira, 2005; McKeown & Thema88). Q-
methodology was first introduced in 1930 by the British physicissighygist William
Stephenson who sought to provide a way to reveal the subjectivity ofiammfion
(Brown, 1996). The Q-methodology is summarized in detail in The Study of
Behavior: Q-technique and its methodolo@obbins, 2005; Stephenson, 1953). The
underlying assumptions of the methodology are that subjectivitysssnaed to be
communicable and operant. In other words, subjectivity of individuaksifiseslexive;
individuals are aware of their beliefs and motivations, thus they can commuhiatén
a discourse. “In this sense, subjectivity refers simply to tegndtion between ‘your
point of view and ‘mine,” as articulated in communication” (Robbins, 20021f0).
Subjectivity is also performed anytime someone expresses hisrgroints of view or
agrees with someone else’s points of view (Robbins, 2005).

Q-methodology has been used in a wide range of disciplines suchalds he
science, political science, sociology, psychology, mass commumgcand now it has
gained special attention in environmental sciences. It has umesh to understand
stakeholder positions to address and identify environmental confRct®dsgupta &
Vira, 2005; Steelman & Maguire, 1999).

For the purpose of this study, Q-methodology was used to understand the conte
of forest management in the local community of La Preciosith ta identify the
perspectives about what is important to host communities in fosagement. Those
perspectives were used to frame deliberation (conflict asse$s) and develop a forest

management strategy aimed at consensus.
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3.4.1 Instrumentation

In Q-methodology the technique for data collection is called “@s3ait is a
systematic rank-ordering of people’s points of view (McKeown & Tasnio88) in a
qguasi normal distribution panel (van Exel & de Graaf, 2005). Tlearelser presents the
subject with a group of statements on the topic of the researchescdbgs to the
subject a condition of instruction within which the statements abe t@nked (Wilson,
2005). The statements are drawn from interviews or from sources tihar direct
communication with participants such as already rated scileKepown & Thomas,
1988). Sorts are subject to statistical analysis with PQMe#uflvare; sorts are
factorized to reveal patterns of beliefs among the participdntsther words, Q revels

how individuals with different points of view understand the topic of the research.

The Concourse:

By definition, concourse is “running together, flowing.” Brown (199Hhtest
that a concourse in Q-methodology can be described as when uhedasgether in
thought. “The concourse is all the manifestations or expressions a@ihh@sponse and
dialogue, [both] verbal and non-verbal (Wilson, 2005, p. 42). A concourse can tbe buil
in different ways, by interviewing people, collecting commeesafrom newspapers,
talk shows, or essays among others. For the purpose of this research, imtdegtwis
with 50 out of 100 forest owners were conducted in April 2008. The purpo$e of t
interviews was to explore the relationship between forest owmnershe forest. Five
guestions were designed to achieve this goal.

1. What is your relationship to the forest?

2. Why do you go to the forest and what do you do there?
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3. What products, if any, do you obtain from the forest?
4. How do you think the forest should be managed?
5. What concerns do you have about the forest’s future?

Interviews were held in Spanish and tape-recorded. From the interviews, 3@&state

were gathered.

Q-Sample
In Q-methodology the Q-sample is the list of statements tipagsent all the

possible views of the participants; it is a set of sharedefeelunderstandings, or
meanings of a topic within a population (Previte, Pini, & Haslam-Mali& 2007). The
statements for the Q-sample can be taken as either naturalisicigrmmade (McKeown
& Thomas, 1988). Naturalistic sets are drawn primarily fromtigpant interviews;
ready-made sets are taken from currently theory that is sdbdiwmto hybrid types, Q-
samples drawn from conventional rating scales, or quasi-natiralQuasi-naturalistic
sets are drawn from interviews but are developed from sourcesaixto the study.
“Iltems from naturalistic and ready-made Q-samples are cochbinfrm hybrid types”

(McKeown & Thomas, 1988, p. 27).

The Q-sample for this study was drawn from the statenwbttined from the
interviews and is comprised of 36 statements. The statementhefample were
purposely selected to cover different points of view towards feoessturces and also

economic, ecological, and social implications.
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Q-Sorts

Twenty participants (P-sample) sorted the statements (Q-sorts) in Jihariler
the condition of the instruction of “How do you relate to the foresiAé distribution of

the Q-sort is as shown in figure 2.

Figure 2: Q-Board

Unlike
me Like me
-4 -3 -2 -1 0 +1 + 2 +3 +4

3.4.2 Data Collection Q-Methodology

In April 2008, 50 participants (principal and secondary owners and their
immediate family members) were interviewed. The researghirposely wanted to
identify people within the elderly and young population of women and wken had
different points of view. La Preciosita is a village of 200 fasiwith traditional
community work. Since it is a small village, a snowball sangdhnique (Goodman,
1961) was used to find 50 participants for the interview and 20 partisiffaicipal and
secondary owners and their immediate families) for the Q-sorts whovinae &ariety of
viewpoints or opinions about forest management.

Before conducting the interviews, the researcher explainecckopeaticipant the
purpose of the study and read the Informed Consent Form. The resélaechasked for
their willingness to help; if the person agreed, the researcked #st would be all right

to tape record the interview. After this, the Informed Consent Raamsigned and the
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researcher proceeded with the interview. Interviews wee iacorded and transcribed
to be able to extract the statements needed for the concoufse.reJearcher used
manual coding of the interviews to present a fairly full rangpeaiple’s expressions in
relation to the forest. The researcher identified severald@ys such as employment,
fresh air, reforestation, hay, fuel-wood, wildlife enjoyment, comtyumanagement,
professional management, family recreation, tourism, timber produetiomnistration,
ownership, visiting the altars, staying in the huts, it is grdeis, peaceful, and it is a
place of life. These key phrases helped to extract the 32@mstats that were
categorized in three different groups: economic, ecological, and.sddian statements
that were repetitive were condensed into a single statement3@Gn@presentative
statements were selected for the Q-sample.

The researcher presented the statements to forester and non-falésagues to
collect opinions in relation to wording, understanding, and effectiveness. Adjustnents
wording were made.

In June 2008, 20 volunteer forest owners sorted the statements acctorthiang
relation to the forest. In Q-methodology the sample sizepisally small and purposely
chosen (P. Dasgupta & Vira, 2005; McBryde, 2001; van Exel & de Graaf) 2005
gather people with different points of view about the same isstigure 3 provides an
example of a participant conducting the sort.

The sorting was done under the condition of instructiorHolW do you related to
the forest?” Participants were asked to separate the statements enpites, “like me,”
“unlike me,” and “indifferent or not related.” Then the participaud the statements on

a board as the shown in figure 2. starting with “those like metherright side of the
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board, the participants were asked to place the statements wih tby identified the

most. The “unlike me” statements were sorted from the et sf the board. The third
pile, “indifferent” was sorted on the blanks of the board accordairttpe criteria of the

participant. The sorting lasted 30 to 40 minutes each, and whilerthst bwners sorted,
they were also talking about how they felt in relation to thestaaad with the procedure
(Q-methodology). Several comments were collected from the {Q-¢bose comments
further helped to present alternatives for forest managemesbrt@ecame the data for

Q analysis.

3.4.3 Q-sorts Data Analysis

The software PQMethod 2.11 was used for the statistical analysis of Q-sort.
PQMethod is the statistical program adapted to the requireme@Qtstodies. It allows a
researcher to easily and systematically enter the Qfdath), and to then compute
correlations and factor analyze them. The software was developed by John Atkiason w
was supervised by Steven Brown at Kent University; Peter Sckradapted and revised
it to make it easy to use on personal computers. The softwavaiiable for the public
domain, it can be downloaded free of charge at

http://www.Irz-muenchen.de/~schmolck/gmethod/#PQMethod

PQMethod 2.11 calculates the correlation matrix of Q-sorts tesept the level
of agreement or disagreement between individual sorts. Then tteéaton matrix is
subject to factor analysis to identify how Q-sorts are groupetie fiumber of factors is
therefore purely empirical and wholly dependent on how the Q-sodesally
performed” (Brown, 1991, p. 15). In Q-methodology, factors are relatgubdple’s

views, thus, people with similar views will share the same factor.
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The software allows for two options of factor analysis, Prindigmhponents and
Centroid. It also allows for two forms of factor rotation, Vaaxror Manual. Rotation
helps the researcher to mix opinions and examine them fromediffangles. Factor
loadings are determined for each Q-sort to express the dagso@éeach Q-sort with
each Q-factor. Factor loadings above 0.5 (plus or minus) can bieler@assignificant
(Brown, 1991). Q-factors represent different perspectives afahme issue. PQMethod
2.11 provides a list of the sorts and the respective loading for eetdr. faFor the
purpose of this research, both Centroid and Manual rotation were used.

Factor scores and difference-of-factor scores were alsolatdd with PQMethod
2.11. “A statement factor score is the normalised weighted a/statement score (z-
score) of the respondents that define that factor” (van Exel &rdaf, 2005 p. 9). Base
z-score statements can be arranged to the original quasi-naistrddution resulting in
an ideal Q-sort for each factor. Thus, the new Q-sort is a hyjwathespresentation of
how respondents loading on that factor would order the statements.

Difference-of-factor scores are the magnitude of differenesveen a

statement’'s score on any two factors that is requireditfalo be

statistically significant. When a statement’s score on &etofs exceeds

this difference [, the] score is called a distinguishing (oriraisve)

statement. A statement that [does] not [distinguish] betwegrofathe

identified factors is called a consensus statement (van Exdd &raaf,

2005 p. 9-10).

Factor scores and differences-of-factor scores provide infamat important

statements that are crucial in the interpretation of the factors.
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Factors from the Q-methodology helped to answer “specific queshon”l.
Furthermore, interviews and factors from the Q-methodology wese @ded in the
selection of the indicators for sustainable forest management emnedtlaen used in the
survey. Q-factors were also helpful to frame deliberation asans for community
participation to measure people’s satisfaction with the indicaitbsustainable forest

management that they were rating.

3.5 Survey

This is a trend study that examined people’s preference chaih@s the same
population with regard to indicators for sustainable forest managem®@uostainable
forest management is a concept that not only includes the valueestgder se it also
recognizes the role of people’s knowledge and needs. To undersiatainable
management and the role of people in its achievement, resealwines developed
criteria and indicators that reflect the principles of sustdiiabelated to social, forest,
and economic systems.

There are a large number of indicators for sustainable foresagement that
have been developed under different projects (Cheng & Durst, 2000; HUnF&rlane,
2007; International Tropical Timber Organization, 1998; Lawes & Everh@d9;
Maness & Farrell, 2004; Guillermo A. Mendoza & Prabhu, 2000; Guillermidehdoza
& Prabhu, 2005; Montreal Process, 1995, 2001; Mrosek et al., 2006; Stephen R. J.
Sheppard & Meitner, 2005; Sherry et al.,, 2005; Woodley et al., 1999; Waigal,
2002). However, an instrument that measures their implementatiormaodtance in

small forest communities is not available yet. These sets of @réted indicators usually
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present a wide variety of qualitative and quantitative data tbat@ralways relevant in
small forest areas. Therefore, the goal of this reseaashtavdevelop indicators for local
forest units where community participation and people’s viewpoints beconitypr
Due to the lack of instruments to test for indicators, the relseadesigned an
instrument based on previously established criteria and indicatossistainable forest
management lists. Sixty-two indicators were selected faolist of 135 indicators of
sustainable forest management for North America. The smiedfi indicators was
supported from the interviews. In the interviews, participants asked to express their
concerns, expectations, preferences, and current uses of their fétestinformation
allowed the researcher to select 32 indicators that have meaninig particular group

of forest owners. These indicators were the items of the survey.

3.5.1 Instrumentation

Due to the relative novelty of this type of research a longitudinakert-scale
instrument of 66 indicators was designed to captures people’s prefemssociated with
indicators for sustainable forest management. Sixty-two iradicaivere carefully
selected from three already existing lists of indicatorsustainable forest management
for North America. Four indicators were paraphrased to eeshternal consistency. In
total, the survey contains 66 indicators. The mentioned lists of indicators are:

e CIFOR-NA (1999), North American Test of Criteria and IndicatorSwdtainable

Forest Management. This list contains 54 indicators, grouped by 17 criteria.

e LUCID, The Local Criteria and Indicators Development Test. Tikiscontains

58 indicators grouped by 16 criteria.
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e |LO-GTZ (2000), Social Criteria and Indicators for Sustainable estor

Management. This list contains 23 indicators grouped by 15 criteria.

The selection of the indicators was based on a detailed examinéthe interviews and
the researcher’s technical expertise. The indicators warsslated to Spanish and
reworded to assess a question of importance (i.e. how important tigtitforest
management contributes to educational research?).

Expert input was a significant contribution to the validity of therey. Once the
researcher selected the indicators, forestry experts weraltsaht provide suggestions
regarding the size of the instrument and the effectiveness easaxs the question of
importance. This panel of experts consisted of two faculty advisoms OSU, two
faculty foresters from the Colegio de Posgraduados in Mexico, loie Environmental
science major from Colegio Posgraduados in Puebla, and two sociaéfergem the
Universidad Distrital in Colombia. The panel of experts provided demments on
wording.

The survey also gathered demographics for each participant nameggeader,

occupation, and level of education.

3.5.2 Data Collection Survey

The quantitative longitudinal survey (Creswell, 2002) was designetswea
specific research questions 2 and 3.
1. What are people’s viewpoints toward forest use?
2. What are people’s preferences in regard to the forest?
3. What are the changes in preferences for indicators of sustainable forest

management resulting from analysis (knowledge) and deliberation?
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The survey contained 66 questions to be ranked from 1 to 5; 1 as non-important through 5
as very important. To answer the specific research questior2,Nthe survey was
administered early in the study, in June 2008, to capture peoplesemadebefore any
intervention.

To answer specific question No. 3, a search conference was acahdinct
September 2008 to expose the participants to information on availadreatites for
forest management. After the meeting, the survey was admaaidte the second time
to capture peoples’ changes in preferences after being expmsbe new information
(analysis). Right after second survey, forest owners engagaeliloeration to discuss
and share ideas and knowledge related to the alternatives and te dm®of the
alternatives. Following the deliberation, the survey was adrarestfor the third time to
capture peoples’ changes in preferences after discussion.

Thirty-five forest owners or participants (principal and secondavners and
their immediate families) voluntarily agreed to participatéhe survey during the three
times. Although 57 people filled the survey the first time (hemtefbaseline survey),
and 40 the second time, only 35 made it to the third time. For tiesesnaf the data,

only 35 surveys were considered.

3.5.3 Data Analysis Survey

For the analysis of the survey SPYBogram was used. The first step was to
test for the internal consistency of the instrument using Cronbadpha reliability test.
Descriptive statistics frequencies were used to examine pegpkferences with regard
to indicators before any intervention (baseline survey). The Wilt@igned Rank Test

was used to compare differences on ratings after analysis and deliberation.
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Each indicator was tested for difference in means afterysisameeting and
deliberation; then indicators were grouped in Principles accotdirthe CIFOR-NA
grouping to test difference on Principles after analysiseyuand deliberation. To go
further in the analysis, the indicators were also grouped hiy three pillars of
sustainability, ecological, economic, and social, providing a commorudgeg for
understanding sustainable forest management (Wright et al., 20025t téortetheir
difference after intervention. Significant difference watedrined using a two-tailed

test with a p-value < 0.05.
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CHAPTER IV

FINDINGS FROM Q-METHODOLOGY

This research was conducted to examine peoples’ preferendesegdrd to
indicators of sustainable forest management. To pursue this objebigvetudy used
three research questions to provide a better understanding of peamahts’of view and
changes in preferences associated with indicators of forashgement after analysis
meeting and deliberation.

Q-methodology was used to explore peoples’ viewpoints on forest ues T
methodology was selected because it helps to obtain a holistic amdiémgt of peoples’

values. This chapter presents findings from the application of Q-methodology.

4.1 Subjects and Instrumentation

For this study, two groups of forest owners were seledtdtly participants were
interviewed to construct the concourse, and 20 forest owners (prirgidatecondary
owners and their immediate families) provided the Q-sorts. Balbsampling was used
to recruit forest owners and thus ensure the diversity of opiniohs.résearch site (La

Preciosita) is a small community that provided a good venueetdifig forest owners
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with different viewpoints. Demographics on gender and age are mdsantable (2).
Most of the forest owners are farmers; however, among of rtimediate family
members who participated in interviews and Q-sorts were businassand college
students.

The interviews included to 21 women who were immediate family lmeesnwith
the right to participate in the absence of their husbands. Thefrélse interviews
included to the male population, four young men participated and thechiddren of
the principal owners, 10 secondary owners and 15 principal owners.

The Q-sorts were eight principal owners, two secondary owaer, drincipal
owners’ wives (family members), one principal’'s wife whahs head of the household

and 5 children (two sons who are also secondary owners and three daughters).

Table 2 Demographics for interviews and Q-sorts

Demographics Interviews Q-sorts
Gender
Male 29 11
Female 21 9
Age
18-25 5 2
26-35 12 4
36-45 13 6
46-55 13 7
56-65 4 0
>65 3 1
Education
Elementary (completed 3 years) 23 3
Elementary (Completed 6 years) 16 11
Secondary 8 5
Post secondary 3 1

From the interviews the researcher identified several kaywsteuch as more

sources of employment, fresh air, more reforestation, calfectf hay and fuel-wood,
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wildlife enjoyment, community management, professional managemtamily
recreation, tourism, timber production, better administration, ownershipingishe
altars, staying in the huts, it is green, it is peaceful, arda place of life. These key
phrases helped to form the 322 statements that were categarieethree different
groups: economic, ecological, and social. Then repetitive statenmvenégscondensed
into a single statement and 36 representative statementselested for the Q-sample.
It is important to clarify that the community assigned thentéreserve” to the forest.
The following is the list of the final statements for the Q-sort.

The reserve means a place of life

| like to go to the reserve for a pleasant field trip

The reserve should have more wild animals

The reserve should have more trees

| like to go to the reserve to bring flowers to the saints
| want to obtain more fuel-wood from the reserve

| want to obtain more hay from the reserve

| want to spend more time in the reserve huts

© © N o g s~ wDdPE

| would rather stay at home with my family than go to the reserve
10. Others should have access to the reserve

11.1 feel ownership of the reserve

12.The reserve provides oxygen to our bodies

13.1 like to go to the forest because it has shade, it is green, it is beautiful
14.The reserve keeps us healthier than those who live in the city
15.The community has the ability to manage our reserve

16.1 like to bring my family, who live in the city, to the reserve
17.We need to extract logs from the reserve to support our projects
18.1 like to go and take care of the reserve

19.1 would like the reserve to provide jobs for young people

20.1 enjoy watching wild animals in the forest (deer, llamas, birds)
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21.1 want to participate in reforestation projects

22.The reserve should be kept as a tourist attraction as a source of income for the
community

23.1 feel more peaceful when | am in the reserve

24.1 prefer to be in the city

25.Going to the reserve makes me tired because of the work | have to do

26.1 do not need to use to the reserve to collect fuel-wood because | use gas to cook

27.The reserve should remained closed; every time someone needs to go they should
ask for permission

28.1 have never been to the reserve

29.Wild animals scare me

30.The reserve is in good condition to be used as an economic asset

31.The reserve needs better administration

32.The reserve offers several benefits to me

33.The reserve is a place to bring our animals to pasture

34.1 use fresh herbs from the forest in my regular cooking

35.The reserve is important for the well-being of my family

36.People from outside should help us to manage our reserve

4.2 Factors

Twenty Q-sorts were entered into the PQMethod 2.11 Program. dgghrbids

were extracted and four were manually rotated to account forfdators that explain

72% of the variance. The factor matrix for the 4-factor-solugsoshown in Table (3).

As seen in the table, significant load value is of CV=0.515 (p 091), all sorts

accounted for no-non significant sort; four sorts are confodnded on A&B, one on

A&C, and one on A&D. There are no bipolar factors; two factorscareelated above

2 Sorts that have significant loading in more thag actor
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0.25 (A&B, and A&D); the factors correlations are shown in Table f¥econd manual
rotation on factors A and B was needed to explore consensus andnde#fereManual
rotation for factors A and D was also conducted; however, the outpubtishow any

significant insight.

Table 3 Four-Factor Matrix

Loadings *
Sort Number
A B C D
1 0.530 0.621 0.153 0.161
2 0.795 0.014 0.197 0.309
3 0.658 0.549 0.135 0.067
4 0.835 0.009 -0.124 -0.047
5 0.753 0.317 0.179 0.043
6 0.147 0.578 0.438 0.220
7 0.695 0.122 0.088 0.320
8 0.655 0.268 0.545 -0.002
9 0.745 0.046 0.387 0.306
10 0.575 0.094 0.346 0.378
11 0.620 0.330 0.187 0.363
12 0.0628 0.009 0.860 0.026
13 0.515 0.417 0.467 0.118
14 0.326 0.573 0.011 0.621
15 0.123 0.047 0.046 0.901
16 0.552 0.385 0.308 0.403
17 0.610 0.488 0.096 0.242
18 0.685 0.507 0.111 0.153
19 0.429 0.672 -0.051 0.204
20 -0.161 0.834 0.037 -0.071
% expl. Var 33 18 10 11
Significant Loaders 14 6 2 2
*Bold indicates a defining sort
Table 4: Factor Correlation Matrix
A B C D

A 1.000 0.453 0.238 0.400

B 1.000 0.109 0.197

C 1.000 0.094

D 1.000

58



The factors description rested on interpretation of the Q-statemidatt
distinguished each factor from the others. Q-statements arelatetl as weighted z-
scores. Then, highest and lowest z-scores for each item vatuh factor were
important for the factor’'s description. Distinguish statements prowittemation on

items that distinguish each factor from the others.

4.2.1 Factor A: Forest Conservation

This factor is defined for 14 sorts out of 20; it explains 33% of thenee. As
shown in the distinguishing statements for factor A (table 5),pitstive value on
statement 23l (feel more peaceful when | am in the resglinelicates that people who
represented this factor (or Conservationists) have a stronguapiconnection to the
reserve. The negative scores for statement86pl{e from outside should help us to
manage our reseryeand 6 [ want to obtain more fuel-wood from the resgrwalicate
that conservationistsvant to administrate the reserve by themselves and want @ avoi
the collection of fuel-wood. In Table (6), the high values assign statements 31h¢
reserve needs better administrafjcend 15 The community has the ability to manage
our reservg indicate that there is a problem of administration but the groeip fhat
they are able to fix it on their own.

Having statement 19,would like the reserve to provide jobs for young pedple,
the +3 pile indicates the strong desire to manage the reseol®ain economic benefits
as well (see fig. 3). The reserve as a tourist attraction tanadxtanomic benefits is more
desirous ta@onservationists

People who share perspectives in factor A related the hedltie dbrest to their

own health. They understand that the forest provides many benefitsaas jobs, areas
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for family recreation, and enjoyment of wildlife watching.e& air, shade, and a sense
of peace are further important benefits that people in this fatt@ain from the forest.
The condition of the forest is important for them; as a resuly, Want to manage the
reserve and to participate in reforestation projects to pgrdtecbenefits obtained from
the forest. They are opposed to grazing animals and collectyndoka, and fuel-wood
because those activities deteriorate the reserve.

Conservationists seek to have better administration of the resepvetéct the
benefits of it and to provide jobs for the young population. They aretaberk to

improve the conditions of the reserve; reforestation seems to be a good alternative.

Table 5: Distinguishing Statements for Factor A - ©nservationist

A
Number Statement Score
23 | feel more peaceful when | am in the reserve 670.
36 People from outside should help us to manageesarve -0.86*
6 | want to obtain more fuel-wood from the reserve -0.79*

e (asterisk) indicates significance at P < 0.01
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Table 6: z-scores for Q-Statements: Factor A - Carvationist

Number Statements z-Score

4 The reserve should have more trees 1.73

31 The reserve needs better administration 1.48

14 The reserve keep us healthier than those whdtithe city 1.38

3 The reserve should have more wild animals 1.35

1 The reserve means a place of life 1.22

19 | would like the reserve to provide jobs for pgueople 1.02

12 The reserve provides oxygen to our bodies 0.99

15 The community has the ability to manage ourrkese 0.82
The reserve should remained closed; every time gnengeeds to go

27 they should ask for permission 0.71

13 | like to go to the reserve because it has shiadegreen, it is beautiful 0.7

23 | feel more peaceful when | am in the reserve 670.

20 | enjoy watching wild animals in the forest (ddkamas, birds) 0.66
The reserve should be kept as a tourist attraetsom source of income

22 for the community 0.59

21 | want to participate in reforestation projects 0.58

16 | like to bring my family, who live in the cityp the reserve 0.53

32 The reserve offers several benefits to me 0.39

18 | like to go and take care of the reserve 0.37

2 | like to go to the reserve for a pleasant figigl 0.32

30 The reserve is in good condition to be usechacanomic asset 0

35 The reserve is important for the economic welk of my family 0

8 | want to spend more time in the reserve huts 02-0.

10 Others should have access to the reserve -0.32
| do not need to use to the reserve to collectfugdd because | use gas

26 to cook -0.38

11 | feel ownership of the reserve -0.49

34 | use fresh herbs from the forest in my regotarking -0.55

36 People from outside should help us to manageesarve -0.86

25 Going to the reserve makes me tired becauseofiork | have to do -1.01

5 | like to go to the reserve to bring flowers e saints -1.05

28 | have never been to the reserve -1.08

9 | would rather stay at home with my family thamtg the reserve -1.12

29 Wild animals scare me -1.23

24 | prefer to be in the city -1.25

33 The reserve is a place to bring our animalsagiyse -1.33

7 | want to obtain more hay from the reserve -1.45

17 We need to extract logs from the reserve to eupmur projects -1.57

6 | want to obtain more fuel-wood from the reserve -1.79
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Figure 3: Factor A Sort

8
36 35 16
Un like me 7 9 34 30 21 13 19 Like me
33 28 11 2 22 27 1
6 24 5 26 18 20 15 3 31
17 29 25 10 32 23 12 14 4
4 3 2 1 0 +1 +2 +3 +4

4.2.2 Factor B: Community Development

Of the 20 sorts in this study, 6 define factor B. This factpitaens 18% of the
variance. Distinguishing statements for factor B indicatetthatgroup of people feels
ownership of the reserve (positive score on statemeritféél ownership of the resenve
and thus they have a strong desire to preserve the reserveoasst attraction. To
accomplish this goal they feel they need professional help ak aselpersonal
commitment (as expressed in statementlll&e to go and take care of the reserve
However, this group does not perceive the reserve as a place @iglegajoyment, as
the negative scores of statements R@njoy watching wild animals in the forest (deer,
llamas, bird3 and 2 [like to go to the reserve for a pleasant field Yrghow.

People who define Community Development factor want to use theveesera
tourist attraction to provide jobs for young people as expressedtanm&nt No. 22 he
reserve should be kept as a tourist attraction as a source of incontieefe@ommunity
which loaded with the highest score. They also feel ownership oéseeve; therefore,
it is a private asset that needs to be managed with the hitlp experts, as expressed in

statement 3people from outside should help us to manage our reseG@mmunity
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Development group feels a personal commitment to help with thecpooteof the
reserve (as expressed in statement Nol liBe to go and take care of the resermed
statement No. 21,want to participate in reforestation projects

People in the Community Development factor also identify timbesrelséing as a
benefit that can be obtained from the reserve. Although the statdmd/Ne need to
extract logs from the reserve to support our projeid®n the +1 pile and seems to be of
low importance, it is still a benefit that the loaders ofda@& perceive. Community
Development factor also show some concern from their qualityeoéiid its relation to
the reserve, statementdhe reserve means a place of lged 12the reserve provides

oxygen to our bodiesorted on the + 2 pile are an indication of this.
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Table 7: Distinguishing Statements for Factor B — @mmunity Development

B
Number Statement z-Score
The reserve should be kept as a tourist attraetsom source of income for the

22 community 1.64
36 People from outside should help us to manageesarve 1.60
11 | feel ownership of the reserve 1.54
18 | like to go and take care of the reserve 1.44

4 The reserve should have more trees 0.05
15 The community has the ability to manage ourrkese -0.53
20 | enjoy watching wild animals in the forest (ddkmas, birds) -0.65
2 | like to go to the reserve for a pleasant figigl -1.26

3 The reserve should have more wild animals -2.18

* (asterisk) significance at P<0.01; P<0.05
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Table 8: z-Scores and Rankings for Statements: Famt B — Community Development

No. Statements Z-Scores
22 The reserve should be kept as a tourist attraets a source of income for the community 1.637
36 People from outside should help us to managessarve 1.603
31 The reserve needs better administration 1.588
11 | feel ownership of the reserve 1.539
19 | would like the reserve to provide jobs for pgypeople 1.450
18 1 like to go and take care of the reserve 1.440
21 | want to participate in reforestation projects 1.042

1 The reserve means a place of life 0.936
12 The reserve provides oxygen to our bodies 0.894

The reserve should remained closed; every-time snengeeds to go they should ask for

27 permission 0.813
14  The reserve keep us healthier than those wharithe city 0.641
17 We need to extract logs from the reserve to suur projects 0.469
32 The reserve offers several benefits to me 0.413
13 1 like to go to the reserve because it has shaidegreen, it is beautiful 0.075
4 The reserve should have more trees 0.052
23 | feel more peaceful when | am in the reserve 0.050

3 The reserve should have more wild animals 0.011
35 The reserve is important for the economic welkg of my family -0.112
28 | have never been to the reserve -0.156
8 | wantto spend more time in the reserve huts -0.168
26 | do not need to use to the reserve to colledtfvood because | use gas to cook -0.303
30 The reserve is in good condition to be usechacanomic asset -0.323
25 Going to the reserve makes me tired becauseafiork | have to do -0.380
5 llike to go to the reserve to bring flowers he saints -0.508
6 | want to obtain more fuel-wood from the reserve -0.521
15 The community has the ability to manage ourriese -0.535
20 | enjoy watching wild animals in the forest (ddkamas, birds) -0.653
24 | prefer to be in the city -0.726
9 | would rather stay at home with my family thantg the reserve -0.994
7 | want to obtain more hay from the reserve -0.997
10 Others should have access to the reserve -1.012
34 1 use fresh herbs from the forest in my regotaking -1.139
29 Wild animals scare me -1.251

2 llike to go to the reserve for a pleasant figigl -1.257
16 1 like to bring my family, who live in the cityo the reserve -1.440
33 The reserve is a place to bring our animalsagiyse -2.180
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Figure 4: Factor B Sort

26
15 8 4
Un like me 2 7 6 28 13 27 18 Like me
29 9 5 35 32 12 19
33 34 24 25 3 17 1 11 36
16 10 20 30 23 14 21 31 22
4 3 2 1 0 +1 +2 +3 +4

4.2.3 Factor C: Family Recreation

Factor C is defined by 2 sorts out of 20; it explains 10% of than@e. According
to distinguishing statements for factor C, people representiagabior want to spend
time in the reserve because it provides them shade and peace (statemeatsl®)13

8. | want to spend more time in the reserve huts,
13. I like to go to the forest because it has shade, it is green, it is beautiful

2. | like to go to the reserve for a pleasant field trip

These statements, along with the negative sign of stateménw@yld rather stay at
home with my family than going to the reseiudjcate that the reserve is seen as a place
for family recreation. The negative sign of statements 2218nimhdicates that people
who represent this factor do not want the reserve to be managedifism to provide

jobs.

22. The reserve should be kept as a tourist attraction as a source ofdarfoo the
community

19. 1 would like the reserve to provide jobs for young people
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However, statement 3@he reserve is in a good condition to be used as an economic
asset,”is placed on the positive side along with statemenP86ple from outside should
help us to manage our resepvadicating that some other economic benefits could be
obtained from the forest if professionally managed. In this degtatement 1%ye need

to extract logs from the reserve to support our projectslocated on the 0 pile
(indifferent); it seems that people in factor C might conslidgging as an activity to
obtain some economic benefit.

People who defined Family Recreation factor have a strong faamty spiritual
relationship to the forest (statement 5 on the +2 pii&e to go to the reserve to bring
flowers to the sain)sthis statement shows that they see the reserve astmaorgust an
economic asset. They feel that with professional help manageam& personal
involvement (statements 21 and 36) the reserve could provide inconheifoedonomic
well-being.

21. | want to participate in reforestation projects,

36. People from outside should help us to manage our reserve

Table 9: Distinguishing Statements for Factor C — Bmily Recreation

Factor C
Number Statement z-Score
I do not need to use to the reserve to collectdigdd because | use gas to
26 cook 1.77
8 | want to spend more time in the reserve huts 313
34 | use fresh herbs from the forest in my regotarking 0.44
12 The reserve provides oxygen to our bodies -0.44
31 The reserve needs better administration -0.89
19 | would like the reserve to provide jobs for pgwpeople -0.89
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Table 10: z-Scores and Ranking for Statements: Famt C — Community Development

Factor C
z-Score
Number Statements

I do not need to use to the reserve to collectdigd because | use gas to
26 cook 1.77
35 The reserve is important for the economic weih of my family 1.77
4 The reserve should have more trees 1.33
8 | want to spend more time in the reserve huts 313
13 | like to go to the reserve because it has shiaidegreen, it is beautiful 1.33
15 The community has the ability to manage ourrvese 1.33
3 The reserve should have more wild animals 0.89
5 | like to go to the reserve to bring flowers he saints 0.89
21 | want to participate in reforestation projects 0.89
30 The reserve is in good condition to be usechaanomic asset 0.89
2 | like to go to the reserve for a pleasant fiegigl 0.44
11 | feel ownership of the reserve 0.44
20 | enjoy watching wild animals in the forest (ddkamas, birds) 0.44
34 | use fresh herbs from the forest in my regotaking 0.44
36 People from outside should help us to manageesearve 0.44
6 | want to obtain more fuel-wood from the reserve 0
14 The reserve keep us healthier than those whdrithe city 0
17 We need to extract logs from the reserve to @upur projects 0
18 | like to go and take care of the reserve 0
28 | have never being in the reserve 0
32 The reserve offers several benefits to me 0
1 The reserve means a place of life -0.44
10 Others should have access to the reserve -0.44
12 The reserve provides oxygen to our bodies -0.44

The reserve should be kept as a tourist attraetsom source of income for the
22 community -0.44
23 | feel more peaceful when | am in the reserve 440
7 | want to obtain more hay from the reserve -0.89
19 I would like the reserve to provide jobs for gguyeople -0.89
31 The reserve needs better administration -0.89
33 The reserve is a place to bring our animalsasiyre -0.89
16 | like to bring my family, who live in the cityo the reserve -1.33
25 Going to the reserve makes me tired becauseaofiork | have to do -1.33

The reserve should remained closed, every time speneeeds to go they
27 should ask for permission -1.33
29 Wild animals scare me -1.33
9 | would rather stay at home with my family thamtg the reserve -1.77
24 | prefer to be in the city -1.77
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Figure 5: Factor C Sorts
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4.2.4 Factor D: Sustenance

This factor explains 11% of the variance; it is defined by 2 out of 20 deeisple

who represented this factor observe several benefits frones¢keve, some of which are

associated with spiritual and family recreation and some othigns esonomic well-

being.

Table 11 shows the distinguishing statements for factor D.

Ther fé

distinguished from others for two most-like statements and 3 unlike statements.

Table 11: Distinguishing Statements for Factor D Sustenance

Factor D
Number Statement z-Score
23 | feel more peaceful when | am in the reserve 1.78
31 The reserve needs better administration 0.46
21 | want to participate in reforestation projects -1.29
15 The community has the ability to manage ourruese -1.6
| do not need to use to the reserve to collectfumd because | use
26 gas to cook -1.75
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Distinguishing statements for factor D (Sustenance) indicatgéagple who defined this
factor think that the community should not manage the reserve ifreegagn to
statement 15The community has the ability to manage our regervé’eople in
Sustenance factor do not have a strong commitment to collabortitethei forest
improvements (statement 21 has negative s$igrant to participate in reforestation
project9, although they believe that the reserve needs better adatioist(statement 31
the reserve needs better administrajion

Z-Scores in table 12 provide more insights on view points for factorh@ fact that
statement 191"'would like the reserve to provide jobs for young peopkegn the +3 pile
indicates that they see the reserve as a provider of econeneditb (statement 3bhe
reserve is important for the well-being of my fanaty the +2 pile corroborates this) if
people from outside help them to manage it (statement 36 on the }2 PBkople
defining factor D agree to use the reserve for tourism andgresed to obtaining logs
from it (statement 22he reserve should be kept as a tourist attraction as a source of
income for the communigyn the +1 pile and statement W& need to extract logs from
the reserve to support our projeat® the -3 pile). In addition they see that they can
obtain different benefits from the reserve but they do not feakwmship of the reserve;
therefore, they do not feel commitment to improve the conditions ofrdkerve
(statements 11 and 1&h the O pile; and statement 21 on the -3 pile).

11. | feel ownership of the reserve
18. | like to go and take care of the reserve

21. | want to participate in reforestation projects
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Table 12: z-Scores and Ranking for Statements: Famt D — Sustenance

Number Indicator z-Score

23 | feel more peaceful when | am in the reserve 781.

5 | like to go to the reserve to bring flowers he saints 1.67

14 The reserve keep us healthier than those whdrithe city 1.42

4 The reserve should have more trees 1.39

12 The reserve provides oxygen to our bodies 1.38

19 I would like the reserve to provide jobs for gguyeople 1.32

20 | enjoy watching wild animals in the forest (ddkamas, birds) 0.96

2 | like to go to the reserve for a pleasant figig 0.9

35 The reserve is important for the economic weih of my family 0.87

36 People from outside should help us to manageesearve 0.8

13 | like to go to the reserve because it has shaidegreen, it is beautiful 0.5

16 | like to bring my family, who live in the cityo the reserve 0.49

31 The reserve needs better administration 0.46

3 The reserve should have more wild animals 0.44
The reserve should be kept as a tourist attraetsom source of income for

22 the community 0.43

32 The reserve offers several benefits to me 0.06

8 | want to spend more time in the reserve huts 04-0.

11 | feel ownership of the reserve 0.03

18 | like to go and take care of the reserve 0

10 Others should have access to the reserve -0.03

7 | want to obtain more hay from the reserve -0.04

30 The reserve is in good condition to be usecharanomic asset -0.46

25 Going to the reserve makes me tired becauseaofork | have to do -0.5

24 | prefer to be in the city -0.53

6 | want to obtain more fuel-wood from the reserve -0.55

9 | would rather stay at home with my family thamtg the reserve -0.56

34 | use fresh herbs from the forest in my regotaking -0.86

28 | have never being in the reserve -0.92

33 The reserve is a place to bring our animalsasiyre -0.96

29 Wild animals scared me -0.96

1 The reserve means a place of life -1.21

21 | want to participate in reforestation projects -1.29
The reserve should remained close, every time spenreeds to go should

27 ask for permission -1.33

17 We need to extract logs from the reserve to @upmur projects -1.39

15 The community has the ability to manage ourrxese -1.6
I do not need to use to the reserve to collectfiemdd because | use gas to

26 cook -1.75
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Figure 6: Factor D Sorts

9 10 22
Un like me 17 29 6 18 3 36 19 Like me
27 33 24 11 31 35 12
26 21 28 25 8 16 2 4 5
15 1 34 30 32 13 20 14 23
4 -3 2 -1 0 +1 +2 +3 +4

4.2.5 Summary of Factors

Table 13 shows demographics of significant loaders for each .fadtdactors

indicate a strong relation between the health of the forest anwdhdeing of the

community.

Table 13: Demographics for People who Significantipefined Each Factor

Conservationist Community Family Sustenance

Demographics Development Recreation
Gender
Male 9 1 1
Female 5 5 1
Age
18-25 1 1
26-35 4 2 1
36-45 8 2 1
46-55
56-65
>65 1 1
Education
Elementary (completed 3 years) 1 1
Elementary (Completed 6 years) 8 1 1
Secondary 5 4
Post secondary 1

72




Statements associated with spiritual peace, fresh air, andveemowf wildlife (1,

12, 13, 20, and 23) were placed on the positive piles in factor A (Consers@fi@i
(Family Recreation), and D (Sustenance)

1. The reserve means a place of life

12. The reserve provides oxygen to our bodies

13. 1like to go to the forest because it has shade, it is green, it is beautiful

20. | enjoy watching wild animals in the forest (deer, llamas, birds)

23. | feel more peaceful when | am in the reserve
Factor B (Community Development) places more attention on the economic banefits
the administration of the reserve (statements 11, 18, 19, 22, 31, and 36), however this
group does not disregard the benefits associated with their own health (stet2nieh)t

11. | feel ownership of the reserve

18. I like to go and take care of the reserve

19. I would like the reserve to provide jobs for young people

22. The reserve should be kept as a tourist attraction as a source of income for the

community

31. The reserve needs better administration

36. People from outside should help us to manage our reserve

12. The reserve provides oxygen to our bodies

14. The reserve keeps us healthier than those who live in the city

Statement 19would like the reserve to provide jobs for young peews placed

on the +2, and +3 piles in factors Bdnservationigt B (Community Developméeniand

D (Sustenange Factor C FFamily Recreatiop does not consider this statement
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important. Conservationists, Community Development, and Sustenané&: éhd D)
feel that theeserve needs better administratiohne statement was placed on piles +4, +3
and +1 respectively. Community Development and Sustenance (B andidyg libat
they need professional help to better manage the reserve. HoweleCommunity
Development (Factor B) is willing to collaborate with this outdidip. Conservationists
(factor A) prefer community management and prefer to fix forest damageseivem

Statement 33, The reserve is a place to bring our animals to pastuneds
placed on the -1 and -2 piles in all factors. This indicates tlaiy@ne is opposed to
grazing in the reserve. Furthermore, statementwk/ need to extract logs from the
reserve to support our projectsyas placed on the -2 and -3 piles in factors A
(Conservatiohand D Sustenange which indicates that timber harvesting is not desired.

Forest owners of La Preciosita have had development progsudsiated with the
reserve in the past. A deer-hunting project was brought to thet ford promised to be a
good economic asset for the community. However, the project lagegears and
many forest owners were economically hurt. Because this pregscadministered by
outsiders, there is some reluctance to implement future ambjpi@jscts such as the
deer hunting project. This explains why the forest conservadictorf (Factor A) wants
the reserve to be managed by the people themselves. They umdi¢hstiathe reserve
provides several benefits and they are conscious of mismanagemehgybwant to fix
the problem on their own.

The fact that the forestland was purchased to obtain fuel-wood farefut
generations, along with the strong spiritual relation to the tforesans that intensive

timber harvesting is not desired. Unfortunately, the forestaoPteciosita has been the
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subject of vandalism (illegal timber harvesting) because oflable of management.
However, some forest owners agree to harvesting timber i tiseprofessional help
(Factors B and D). La Preciosita has benefited from incomanebtdrom timber
selling. In the past, timber has been sold to pay for some comnprojgcts. The
problem is that the forest owners were not informed of this agtiwitvas a decision
made by only few of the owners who were in charged of the forest.

It is clear that people who represented all the factors ackdge/lthe economic
and spiritual benefits of the reserve; however, there is ntdaa consensus on how to
approach forest management in a way that provides economic bewdfisut
jeopardizing the health of the reserve. To understand the consensusagmndainents, a
second manual rotation for factors Bdnservatiohp and B Community Developmént

was conducted.

4.2.6 Second Rotation Factor A and B

Factor correlation A&B was of 0.453; therefore, a second rotétidndegrees)
was needed to explore consensus and disagreement for factors AfapadeB8). A new
factor is then founded; it is a factor that explains consensudpatite purpose of this
study is called: Factor A’ Non- Consumptive Use. At the same a bipolar factor B’
was identified; it provides information on disagreements.

Figures 7 and 8 show the graphic explanation of the factor cavreltte scale is
0-1 and the blue dots represent sorts. In Figure 7 the Y axistt Paand the X axis is
Factor B. Figure 8 shows a rotation of 40 degrees on axis X (Fagttirat leads to

Factor A’ on axis Y and Factor B’ on axis X.
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Figure 7: Factors A and B

First Rotation - Factor A:B

Factor B

Factor A

Figure 8: Second Rotation Factors A and B (40 deges)

Second Rotation - Factor A": B’ (40°)

Factor B’

Factor A’
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Factor A’: Non-Consumptive Use

This factor explained 42% of the variance; 16 sorts loaded isigmifin this

factor. People who define this factor agree that theweserma place that provides many

benefits; therefore, it should not be depleted or damaged for hagvesStatements

related to jobs, health benefits, and administration are placed on itieepsisie of the

sort.

The consensus factor A’ indicates that the reserve shoudétteg managed to

provide jobs for young people, and a good way to do this would be as a tourist attraction.

Table 14: z-Scores for Factor A’

Number Statements z-Score
31 The reserve needs better administration 1.74
4 The reserve should have more trees 1.71
3 The reserve should have more wild animals 1.42
19 | would like the reserve to provide jobs for gguyeople 1.22
14 The reserve keep us healthier than those wharithe city 1.16
1 The reserve means a place of life 1.08
21 | want to participate in reforestation projects 1.07

The reserve should remained close, every time spenreeds to go should
27 ask for permission 1.00
12 The reserve provides oxygen to our bodies 0.84

The reserve should be kept as a tourist attraetsom source of income for the
22 community 0.80
18 | like to go and take care of the reserve 0.59
20 I enjoy watching wild animals in the forest (ddkamas, birds) 0.47
15 The community has the ability to manage ourrvese 0.35
11 | feel ownership of the reserve 0.33
32 The reserve offers several benefits to me 0.31
35 The reserve is important for the economic weih of my family 0.29
13 | like to go to the reserve because it has shiagegreen, it is beautiful 0.29
23 | feel more peaceful when | am in the reserve 270.
36 People from outside should help us to manageesarve 0.11
16 | like to bring my family, who live in the cityo the reserve 0.01
2 | like to go to the reserve for a pleasant figigl -0.14
8 | want to spend more time in the reserve huts 190.
34 | use fresh herbs from the forest in my regotaking -0.32
10 Others should have access to the reserve -0.42

I do not need to use to the reserve to collectfiamdd because | use gas to
26 cook -0.43
30 The reserve is in good condition to be usechaanomic asset -0.43
5 I like to go to the reserve to bring flowers he saints -0.88
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29 Wild animals scared me -1.10

28 | have never being in the reserve -1.14
25 Going to the reserve makes me tired becauseaofork | have to do -1.16
9 | would rather stay at home with my family thamtg the reserve -1.26
24 | prefer to be in the city -1.34
17 We need to extract logs from the reserve to @upmur projects -1.44
33 The reserve is a place to bring our animalsasiyre -1.44
7 | want to obtain more hay from the reserve -1.57
6 | want to obtain more fuel-wood from the reserve -1.77

Factor B'(+): Professional Timber Management
Bipolar factor B’ on the positive side shows that there is a desire for povfaks

management to obtain logs to support projects (statementé¢elideed to extract logs

from the reserve to support our projeearsd 36People from outside should help us to
manage our reserve There is also a strong commitment to help with the management
of the reserve due to the sense of ownership (statements 18 | like to go andetake ca
the reserve and 1feel ownership of the resepveTourism is an activity that people in
B'+ agree to pursue.

Factor B'(-): Community Management for Non-timber Benefits
On the negative side (B’-), those who share common perspectiveovaiainbge

the reserve by themselves and also oppose timber harvesting.feEhéhat the reserve
is not only an economic asset; it is also a place for faemjgyment and extraction of

non-timber products for domestic consumption.
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Table 15: z-Scores for Factor B’ (+ and -)

Number Statements z-Score
17 We need to extract logs from the reserve to eupmur projects 1.93
36 People from outside should help us to manageesarve 1.93
18 | like to go and take care of the reserve 1.79
11 | feel ownership of the reserve 1.75

The reserve should be kept as a tourist attraetsom source of income for the
22 community 1.08
6 | want to obtain more fuel-wood from the reserve 0.94
13 | like to go to the reserve because it has shiaidegreen, it is beautiful 0.81
32 The reserve offers several benefits to me 0.81
21 | want to participate in reforestation projects 0.76
28 | have never being in the reserve 0.76
31 The reserve needs better administration 0.49
19 | would like the reserve to provide jobs for pgueople 0.45

The reserve should remained close, every time spenreeds to go should ask
27 for permission 0.27
12 The reserve provides oxygen to our bodies 0.22
9 I would rather stay at home with my family thanmtg the reserve 0.18
5 | like to go to the reserve to bring flowers e saints 0.18
1 The reserve means a place of life 0.04
24 | prefer to be in the city 0.00
25 Going to the reserve makes me tired becauseofork | have to do 0.00
35 The reserve is important for the economic weihg of my family -0.04
23 | feel more peaceful when | am in the reserve .180
34 | use fresh herbs from the forest in my regatarking -0.27
14 The reserve keep us healthier than those wharithe city -0.36
26 | do not need to use to the reserve to colletiood because | use gas to cook -0.58
8 | want to spend more time in the reserve huts -0.58
10 Others should have access to the reserve -0.63
29 Wild animals scared me -0.67
20 | enjoy watching wild animals in the forest (ddkamas, birds) -0.81
30 The reserve is in good condition to be usechacanomic asset -0.94
7 | want to obtain more hay from the reserve -1.03
15 The community has the ability to manage ourrkese -1.12
2 | like to go to the reserve for a pleasant fieiol -1.21
33 The reserve is a place to bring our animalsagiye -1.25
4 The reserve should have more trees -1.35
3 The reserve should have more wild animals -1.57
16 | like to bring my family, who live in the cityo the reserve -1.79
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CHAPTER V

FINDINGS FROM THE SURVEY

The survey for indicators was designed to understand people’semede in
relation to indicators for sustainable forest management befmleafter analysis and
deliberation. The study was designed to explore the relevartbe afready established
indicators for sustainable forest management at the local leWéle analysis and
deliberation framework as means for community participation seweguarposes, 1) to
educate forest owners about different forest management &itesnand indicators for
sustainable forest management (analysis); and 2) to assuréh¢hgblicy outcome
(Forest Management Plan) would satisfy people’s preferencesadumes, and that the

indicators would actually be accepted and implemented (deliberation).

This section presents the findings in four parts: description dubgct and the
instrument, findings from the baseline, findings through analysis, amihdls from
deliberation. For better understanding findings from analysis beillabeled analysis

survey.
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5.1 Subjects and Instrumentation

For this study, 35 participants (principal and secondary owneds tlair
immediate families) were selected. Only principal and sefora$st owners and their
immediate families were asked to fill the survey. Deraphics on gender and age are
shown in table 16. It is important to clarify that the female ptmr was consulted
because their husbands or fathers empower them to decide inbideit.a0ut of the 21
male on the survey 13 are principal owners, 6 secondary owners, ants dfsthe
principal owners. For the purpose of this document the term particigdeats to people
who participate in the survey and meetings who in turn are forgsireholders. The
survey was distributed three times: before analysis meetidglaliberation (here forth

baseline), after analysis meeting, and after deliberation.

Table 16: Demographics for the Survey

Demographics Survey
Gender
Male 21
Female 14
Age
18-25 5
26-35 8
36-45 12
46-55 7
56-65 2
>65 1
Education

Elementary (completed 3 years)
Elementary (Completed 6 years)
Secondary

Post secondary

N
Ll A\
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Q-methodology was used to select indicators that have some medanthg
population in question. The indicators were selected from threeetitfeources, Center
for International Forestry Research — North America (CIROR; Local Unit Criteria
and Indicators Development (LUCID), and International Labor Orgaaiz&erman
Technical Cooperation (ILO-GTZ). Sixty-six indicators compritiegl instrument (see
table 16). Participants (forest owners) ranked the indicatordipant Likert Scale; a
value of 1 signified non-important, 2 somehow important, 3 indifferemhpbitant, and

5 very important. Table 17 shows the survey.
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Table 17: Selected Indicators for Sustainable Foré$1anagement

How important is?

Non- important

Somehow importal

nt

Indiffere

Imzot

Very important]

1 | Protection of ecologically sensitive areas, eigfigdouffer zones along water courses
2 | Extent and severity of area burned
3 | Extent and severity of insect attacks and disgdsstations
4 | Protection of hydrological functions
5 | Road network density, type, use, and location
6 | Protected areas are maintained to protect raigye, and representative species and features
7 | Population of indigenous species are likely trsisé
Percentage and extent, in area, of vegetation gpeéstructural classes relative to the
8 | historical condition and total forest area
9 | Pollutant levels in the ecosystem
10 | Population sizes and reproductive success aguate to maintain levels of genetic diversit
11 | Management does not significantly change gerguéncy
12 | Use of scientifically-based seed transfer rates seed orchard zones in planting native spgcies
Percentage of harvested area having greater ti4aro2e area with degraded soil quality,
13 | including soil compaction, displacement, erosiarggling, and loss of organic matter
14 | Trends and timing of events in stream flows fifonest catchments
15 | Policy and planning are based on recent andatecinformation
Obijectives are clearly stated in terms of the mijoctional areas of the forest with respect to
16 | their spatial distribution
Silvicultural systems prescribed are appropriat®test type, production of desired products,
17 | and condition, and assure forest establishmentposition, and growth
18 | Productive capacity is protected
19 | Air, soil, and water quality are protected
Harvesting systems and equipment are prescribatatoh forest conditions in order to reduce
20 | impact on wildlife, soil productivity, residual std conditions, and water quality and quantity
21 | Annual and periodic removals calculated by are#or volume prescribed
22 | Distribution of and changes in the land-basdae for timber production are identified
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Table 17 Continuation: Selected Indicators for Sustinable Forest Management

How important is?

1

2

3

5

Non- important

Somehow importal

nt

Indiffere

Imzot

Very important]

23 | An effective monitoring and control system asiditanagement's conformity with planning
24 | Continuous forest inventories are establishedna@asured regularly
Documentation and records of all forest managemetitities are kept in a form that makes
25 | monitoring possible
Effective instruments for inter-institutional coelimation on land use and forest management
26 | exist
27 | There is sustained and adequate funding anfdatdhe management of forest
28 | Institutions responsible for forest researchaaiequately funded and staffed
29 | Contribution of local and traditional ecologigalowledge
30 | Access to forest resources is perceived toibard secure
31 | The process should be inclusive with all interespresented
Stakeholders should have detailed and meaningfignecal background information
32 | necessary to provide quality input into the publticipation process
Management staff and stakeholders should recogmdeaespect the interests and rights of
33 | each other
The decision making processes must be transparenttisat participants are confident that
their opinions and values will be considered dutimg process and be reflected in the final
34 | product
Forest managers co-operate with public health aitit®regarding illnesses related to forest
35 | management and potable water related concerns
36 | Forest management contributes to educationaarels
Extent to which forest planning and managementgsses consider and meet legal
37 | obligations with respect to duly established abnegband treaty rights
Extent to which forest management planning taksaecount the protection of unique or
38 | significant indigenous (local) social, cultural,spiritual sites
39 | Area of forest land available for subsistencgpses
40 | Special places for aesthetics and solitude
41 | Forest provides a place for gathering
42 | Places for education and research
43 | Respect for customs and culture
44 | Community resilience
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Table 17 Continuation: Selected Indicators for Sustinable Forest Management

1

2

3

5

How important is?

Non- important

Somehow importal

nt

Indiffere

Imzot

Very important]

45 | Institutional adequacy
46 | Government-to-government relationship (ejidoegoment)
47 | Existence of mechanisms for sharing the econbemefits derived from forest managemen
48 | Wages and other benefits conform to nationalaaridternational standards
49 | Employment of local population in forest managam
50 | Strictly comply to international and nationakleelated to the minimum age to work
51 | Individuals under 18 years old should not dalveork
52 | Number of population with a significant forestgmponent in the economic base
53 | Availability and use of recreational opportugstiare maintained
54 | Total expenditures by individuals on activitiekated to non-timber use
55 | Existence of economic rents: Total harvestivgmaes exceed harvesting costs
56 | Build infrastructure, recreational facilities
57 | Production of marketed good and services
58 | Workforce diversity
59 | Fair income distribution from the products esteal from the forest
60 | Secure and stable income
Salaries should not be less than the minimum w&gdary for managers and independent
61 | contractors should be consistent with similar empients in the region
Local population who depend on the forest shoulctlihe same opportunity of getting a jobs
62 | and training
63 | Extent of places for solitude and recreation
64 | Cultural and traditional values are respected
65 | Access to traditional practices for subsisteareeguaranteed
66 | Rights of local communities to access the faaestrespected
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5.2 Findings from Baseline Survey

The instrument was distributed to the participants before angvémion was
done. Thus, specific research question 2 was addreg8eat Gre people’s preferences
in regard to the fore8t The Cronbach’s alpha reliability test was used to check attern
consistency of the instrument. Cronbach’s is a coefficientliabilty; it is a function of
the number of items and the average intercorrelation among thenadtures how well a
set of items (or variables) measures a single unidimensiondretng&ronbach’s alpha
increases when the correlation of the items also increasess Wiay it is used to test for
internal consistency.

NC
oO———.
v+ (N-1)cC

Where N is the number of items, c-bar is the average ofotbegiance items, and
v-bar is the average of the variance between the components.

Cronbach’s was used to test for the reliability of the wholeuns#nt; it was also
used to test for the three pillars of sustainability (soc@nemic, and ecological) and
for the three principles in which the indicators were grouped:

e Principle 1 Ecological integrity is maintained
e Principle 2 Yield and quality of forest goods and services are sustainable
e Principle 3 Society accepts responsibility for sustainability

For data analysis, the researcher chose to address indicatagsoaomic,

ecological, and social according to the most popular components tainglie forest

management, thus to use a common language throughout of the chapter.
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Table 18 shows the indicators associated with each Principle amqmbrents of

SFM,; it also gives the source of each indicator.
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Table 18: Indicators for Sustainable Forest Manage®nt, Sources, and Grouping

Number Indicators Principle | Pillars | North America | LUCID |ILO-GTZ
1 Protection of ecologically sensitive areas, eigduffer zones along water courses P1 Eqol X
2 Extent and severity of area burned P1 Ecol X
3 Extent and severity of insect attacks and disedsstations P1 Ecol X
4 Protection of hydrological functions P1 Ecol X
5 Road network density, type, use, and location P1 Ecol X
6 Protected areas are maintained to protect rargue, and representative species and features R1 col E X
7 Population of indigenous species are likely tsisé P1 Ecol X
Percentage and extent, in area, of vegetation pestructural classes relative to the
8 historical condition and total forest area P1 Ecol X
9 Pollutant levels in the ecosystem P1 Ecol X
10 Population sizes and reproductive success a&aguatk to maintain levels of genetic diversit P1| colE X
11 Management does not significantly change gesgufncy P1 Ecol X
12 Use of scientifically-based seed transfer rate$ seed orchard zones in planting native speciesP1 Ecol X
Percentage of harvested area having greater ti4ro2the area with degraded soil quality,
13 including soil compaction, displacement, erosiamjgling, and loss of organic matter P1 Ecpl X
14 Trends and timing of events in stream flows ffonest catchments P1 Ecq| X
15 Policy and planning are based on recent and-atecinformation P2 Soc X
Objectives are clearly stated in terms of the mhjoctional areas of the forest with respect|to
16 their spatial distribution P2 Soc X
Silvicultural systems prescribed are appropriat®test type, production of desired products
17 and condition, and assure forest establishmentposition, and growth P2 Ecol X
18 Productive capacity is protected P1 Ecol X
19 Air, soil, and water quality are protected P1 Ecol X
Harvesting systems and equipment are prescribetatoh forest conditions in order to reduce
20 impact on wildlife, soil productivity, residual st conditions, and water quality and quantity P2 0lEq X
21 Annual and periodic removals calculated by arelor volume prescribed P2 Ecal X
22 Distribution of and changes in the land-basélavie for timber production are identified P2 Ecol X
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Table 18 Continuation: Indicators for Sustainable Forest Management, Sources, and Grouping

Number Indicators Principle | Pillars | North America | LUCID |ILO-GTZ
23 An effective monitoring and control system asiditanagement's conformity with planning P2 Soc X
24 Continuous forest inventories are establishedna@asured regularly P2 So( X
Documentation and records of all forest managemettities are kept in a form that makes
25 monitoring possible P2 Soc X
Effective instruments for inter-institutional codimation on land use and forest management
26 exist P2 Soc X
27 There is sustained and adequate funding anfdatahe management of forest P2 Soc X
28 Institutions responsible for forest researchaalequately funded and staffed P2 Sac X
29 Contribution of local and traditional ecologi&alowledge P3 Soc X
30 Access to forest resources is perceived toibarid secure P3 Soc X
31 The process should be inclusive with all interespresented P3 Soq X
Stakeholders should have detailed and meaningéipgnecal background information
32 necessary to provide quality input into the pubpkgticipation process P3 Soq X
Management staff and stakeholders should recogmdeaespect the interests and rights of
33 each other P3 Soc X
The decision making processes must be transparehttlat participants are confident that
their opinions and values will be considered duthmgprocess and be reflected in the final
34 product P3 Soc X
Forest managers co-operate with public health aiig®regarding illnesses related to forest
35 management and potable water related concerns P3 Soc X
36 Forest management contributes to educationadrels P3 Soc created
Extent to which forest planning and managementge®ees consider and meet legal
37 obligations with respect to duly established akinabjand treaty rights P3 Soc X
Extent to which forest management planning takesacscount the protection of unique or
38 significant indigenous (local) social, cultural,spiritual sites P3 Soc X
39 Area of forest land available for subsistencgpses P3 Soc X
40 Special places for aesthetics and solitude P2 Soc X
41 Forest provides a place for gathering P3 Soc X
42 Places for education and research P2 Soc X
43 Respect for customs and culture P3 Soc X
44 Community resilience P3 Soc X
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Table 18 Continuation: Indicators for Sustainable Forest Management, Sources, and Grouping

Number Indicators Principle | Pillars | North America | LUCID |ILO-GTZ

45 Institutional adequacy P2 Soc X

46 Government-to-government relationship (ejidoggoment) p2 Soc X

a7 Existence of mechanisms for sharing the econbemefits derived from forest management P3 Egon

48 Wages and other benefits conform to nationalaridternational standards P3 Ecagn

49 Employment of local population in forest managam P3 Econ

50 Strictly comply to international and nationakleelated to the minimum age to work P3 Econ

51 Individuals under 18 years old should not dalhleork P2 Soc X

52 Number of population with a significant forestgmponent in the economic base P3 Econ

53 Availability and use of recreational opportugstiare maintained P2 So(

54 Total expenditures by individuals on activitiekated to non-timber use P2 Ecgn

55 Existence of economic rents: Total harvestimgmees exceed harvesting costs P2 Econ

56 Build infrastructure, recreational facilities P2 Econ X

57 Production of marketed good and services P2 Econ X

58 Workforce diversity P2 Soc X

59 Fair income distribution from the products ectea from the forest P3 Econ X

60 Secure and stable income P3 Econ X
Salaries should not be less than the minimum w&gdary for managers and independent

61 contractors should be consistent with similar emplents in the region P3 Econ X
Local population who depend on the forest shoulcelibe same opportunity of getting a jobs

62 and training P3 Econ X

63 Extent of places for solitude and recreation P2 Soc

64 Cultural and traditional values are respected P3 Soc

65 Access to traditional practices for subsisteareeguaranteed P3 So(

66 Rights of local communities to access the faaestrespected P3 Soq
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Table 19 shows values of Cronbach’s alpha for the baseline survepbaCh’s
alpha value for the instrument indicates that the selection ohtlheators was accurate.
Thus, the items of the instrument are measuring the sameciehestéc, in this case,
sustainable forest management. Cronbach’s alpha values in albcasegher than 0.7,
which shows that the indicators associated with each principle each pillar of

sustainability are measuring the same characteristic as well.

Table 19: Cronbach’s Alpha Values for Baseline Sumy

Cronbach's Alpha
Based on Standardized
Cronbach's Alpha Items No. of Items
Instrument 0.937 0.947 66
Principle 1 0.768 0.780 16
Principle 2 0.867 0.882 24
Principle 3 0.855 0.881 26
Ecological 0.811 0.826 20
Economic 0.849 0.857 13
Social 0.875 0.898 33

Principle 1: Ecological integrity is maintained
Principle 2: Yield and quality of forest goods and services are sustainable
Principle 3: Society accepts responsibility for sustainability
To analyze results for the baseline survey the frequenciestfrerdescriptive

statistics were used. Indicators that were ranked 5 (igpgriant) for more than 50% of

the population are shown in Table 20.
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Table 20: Indicators Ranked 5 (Very Important for more than 50% of the Population)

Number Indicator
1 Protection of ecologically sensitive areas, espigdiffer zones along water courses
4 Protection of hydrological functions
5 Road network density, type, use, and location
9 Pollutant levels in the ecosystem
12 Use of scientifically-based seed transfer rales seed orchard zones in planting native species
Percentage of harvested area having greater tiaro2the area with degraded soil quality,
13 including soil compaction, displacement, erosiamgling, and loss of organic matter
18 Productive capacity is protected
19 Air, soil, and water quality are protected

Documentation and records of all forest managemetntities are kept in a form that makes
25 monitoring possible

Effective instruments for inter-institutional cogmation on land use and forest management
26 exist

31 The process should be inclusive with all interespgesented
Stakeholders should have detailed and meaningfipnecal background information
32 necessary to provide quality input into the pubpketicipation process

Management staff and stakeholders should recogmdeaespect the interests and rights of
33 each other

The decision making processes must be transparehttat participants are confident that
their opinions and values will be considered duthmyprocess and be reflected in the final
34 product

Forest managers co-operate with public health aitig®regarding illnesses related to forest

35 management and potable water related concerns
36 Forest management contributes to educationahrels
40 Special places for aesthetics and solitude
41 Forest provides a place for gathering
42 Places for education and research
44 Community resilience
45 Institutional adequacy
46 Government-to-government relationship (ejidoggoment)
a7 Existence of mechanisms for sharing the econbemefits derived from forest management
49 Employment of local population in forest managam
53 Availability and use of recreational opportusstiare maintained
55 Existence of economic rents: Total harvestimgmees exceed harvesting costs
57 Production of marketed good and services
59 Fair income distribution from the products esteal from the forest
60 Secure and stable income
Salaries should not be less than the minimum w&gdary for managers and independent
61 contractors should be consistent with similar empplents in the region

Local population who depend on the forest shoulcelihe same opportunity of getting a jobs
62 and training

63 Extent of places for solitude and recreation
64 Cultural and traditional values are respected
66 Rights of local communities to access the foaestrespected

Note: Indicators in grey were ranked 5 (very impot) for more than 70% of the population
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Table 21: Indicator Ranked 4 for more than 50% of tke Population

Number Indicator

14 Trends and timing of events in stream flows ffonest catchments

Objectives are clearly stated in terms of the majoctional areas of the forest with respect to
16 their spatial distribution

Harvesting systems and equipment are prescribethtoh forest conditions in order to reduce

20 impact on wildlife, soil productivity, residual sté conditions, and water quality and quantity
21 Annual and periodic removals calculated by areHor volume prescribed

23 An effective monitoring and control system asiditanagement's conformity with planning
27 There is sustained and adequate funding arfidatdahe management of forest

28 Institutions responsible for forest researchaalequately funded and staffed

29 Contribution of local and traditional ecologi&alowledge

Extent to which forest planning and managementgeees consider and meet legal obligations
37 with respect to duly established aboriginal andtireights

50 Strictly comply to international and nationakleelated to the minimum age to work
56 Build infrastructure, recreational facilities

Most of the indicators were ranked 5 and 4, which implies that indscébor
sustainable forest management were relevant for forest ow@eitsof the 20 ecological
indicators, the 8 that were highly ranked were those assodigtiedvater quality, soll
and road protection, and the quality of the seeds to be planted. Twecdntpef the
population ranked as somewhat important (2) indicator NoP®técted areas are
maintained to protect rare, unique, and representative species and featDoesently,
there is no indication of unique or rare species on the reservefptieethis indicator is
relatively non-important to the participants (forest owners).

Concerning social indicators, 18 out of 33 were ranked as very important.
Indicators 31, 32, and 34 provided evidence of the need for a particigatmgss in
which individuals are able to participate in a transparent datiberin which they can
express their values and ideas.

31. The process should be inclusive with all interests represented
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32. Stakeholders should have detailed and meaningful reciprocal background
information necessary to provide quality input into the public participation
process

34. The decision making processes must be transparent such that participants are
confident that their opinions and values will be considered during the process
and be reflected in the final product

Indicators related to cultural values, spiritual places for solitadd rights to
access the forest were also ranked as very important.

For the forest owners in this study, indicator @8e'as of forest land available for
subsistence purposeseans that traditional agricultural practices (such crops atikk c
grazing) can be implemented in the reserve. The indicatoram&ed 1 for more than
50% of the population, which means that agricultural activities aredegited in the
reserve. This is also consistent with Q-factors, all factors opposed togyrazi

Eight economic indicators out of 13 were ranked as very importdiftose
indicators are related to employment, salaries, distribution of income, astigoyducts.
These findings are also consistent with factors A, B, D, and AhefQ-methodology,

which indicated the desire for more jobs associated with forest activities.

5.3 Findings from Analysis Survey

The analysis part of the research consisted of a search gheetivhich forest
owners were exposed to three different alternatives for farestagement. The
researcher presented advantages and disadvantages of impigneadh alternative.

Participants were able to ask and to share their commentsiomelo the alternatives.
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The three alternatives presented were 1) to keep the farélsé current state (status
quo), 2) to implement the approved plan for harvesting, and 3) to purswesadian for
tourism. Although all the alternatives included indicators forasngble management,
only the plan for tourism considered all the viewpoints obtained ftom Q-
methodology. Details of the alternatives can be found iAfpendix 4.

After the search meeting the survey was administered to thieigents; the
researcher read aloud indicator-by-indicator, meanwhile partisipegrte filling out the
survey. Participants asked for an explanation of some of the indic#terresearcher
provided answers in a clear and simple way for better understanding.

The Cronbach’s alpha test was obtained again to corroborate préwidings;

Table 22 presents the values of Cronbach’s alpha.

Table 22: Cronbach’s Alpha Values for Analysis Surey

Cronbach's Alpha
Based on
Cronbach's Alpha Standardized Items No. of Items
Instrument 0.945 0.952 66
Principle 1 0.752 0.758 16
Principle 2 0.900 0.940 24
Principle 3 0.798 0.802 26
Ecological 0.780 0.794 20
Economic 0.881 0.882 13
Social 0.924 0.930 33

Principle 1: Ecological integrity is maintained
Principle 2: Yield and quality of forest goods and services are sustainable
Principle 3: Society accepts responsibility for sustainability
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The Wilcoxon Signed Rank Test was used to compare differencestings
between the baseline and analysis survey. Wilcoxon does not assumaity in data;
it assumes that the observation in each group comes from populatibnthaisame
shape distribution. The test is used for nominal data and the hypothesis is thatidme me
difference between the pairs of observations is zero. The absdliie of the
differences between observations are ranked from smallestgesiathe difference
closest to O is assigned a rank of 1, the next larger diffeggttiag a rank of 2, and so
on. Ties are given average ranks. The ranks of all differeéncese direction are
summed, and the ranks of all differences in the other directiouamead. The smaller
of these two sums is the test statistic. Then significasi@@ven in how the samples
change either to the positive sign or the negative (Navidi, 2008) .

The significance of the test provides information about whetheatiiengs went
up or down, which is what this study wanted to pursue. The hypothesistésted is
that there is no difference in rankings after analysis survieyother wordsmedian

analysis — median base = 6r H,: A=B. The following table (23) shows indicators

that are significantly different (p < 0.05) from zero, in other woiddicators that

drastically changed on importance.

Table 23: Indicators Significantly Different after Analysis Survey

Number Indicator Test (A-B) z P-value
2 Extent and severity of area burned A2-B2  -21940.013
39 Area of forest land available for subsistencgpses A39-B39 -2.850b 0.004
40 Special places for aesthetics and solitude B0 -2.445a 0.015

65 Access to traditional practices for subsistareeguaranteed A65-B65 -2.888b  0.004

a = based on negative signs; meaning significantly decline after analysesys
b = based on positive signs; meaning significantly increase after analysisy
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For 62 indicators, the hypotheseg)lthat A = B cannot be rejected. However,
indicators shown in table 22 are significantly different; theeefbg can be rejected. The
sign provided in the Wilcoxon output gives information on whether the itadica
ranked higher or lower after the intervention.

According to Table 23, indicators 2, 39, and 65 tended to be ranked higérer aft
the search meeting (analysis meeting). Indicator 40 tended tanked lower. The
analysis meeting was important for forest owners to understardt density and its
relation to fire hazard. During the discussion of alternativesfdisgst management,
issues of forest fire hazard were discussed. It was negéssaxplain the importance of
controlling forest density using appropriated silvicultural methods.

Descriptive statistics provides information to compare indicabaiswere ranked
higher regardless the degree of significance. Table 24 preselitators that were

ranked higher and those that kept high degree of importance after analysis meeting
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Table 24: Indicators that Increase on Ranking aftethe Analysis Survey
Number Indicators
1 Protection of ecologically sensitive areas, eigigduffer zones along water courses
2 Extent and severity of area burned
4 Protection of hydrological functions
Percentage and extent, in area, of vegetation gpestructural classes relative to the historical
8 condition and total forest area
10 Population sizes and reproductive success aauatk to maintain levels of genetic diversity
14 Trends and timing of events in stream flows ffonest catchments
15 Policy and planning are based on recent and-atecinformation
Objectives are clearly stated in terms of the mhjoctional areas of the forest with respect to
16 their spatial distribution
Silvicultural systems prescribed are appropriat®test type, production of desired products
17 and condition, and assure forest establishmentposition, and growth
Harvesting systems and equipment are prescribethtoh forest conditions in order to reduce
20 impact on wildlife, soil productivity, residual st conditions, and water quality and quantity
23 An effective monitoring and control system asiditanagement's conformity with planning
24 Continuous forest inventories are establishednamasured regularly
Documentation and records of all forest managemettities are kept in a form that makes
25 monitoring possible
27 There is sustained and adequate funding arfdatahe management of forest
28 Institutions responsible for forest researchaatequately funded and staffed
29 Contribution of local and traditional ecologi&alowledge
30 Access to forest resources is perceived toibarid secure
31 The process should be inclusive with all interespsesented
The decision making processes must be transparehttlsat participants are confident that their
34 opinions and values will be considered during tfteeess and be reflected in the final product
Forest managers co-operate with public health aiig®regarding illnesses related to forest
35 management and potable water related concerns
Extent to which forest planning and managementgs®ses consider and meet legal obligations
37 with respect to duly established aboriginal andtireights
Extent to which forest management planning takessaccount the protection of unique or
38 significant indigenous (local) social, cultural,spiritual sites
39 Area of forest land available for subsistencgpses
43 Respect for customs and culture
44 Community resilience
45 Institutional adequacy
46 Government-to-government relationship (ejidoggoment)
47 Existence of mechanisms for sharing the econbemefits derived from forest management
48 Wages and other benefits conform to nationalarndternational standards
49 Employment of local population in forest managam
50 Strictly comply to international and nationakleelated to the minimum age to work
51 Individuals under 18 years old should not do haodkw
52 Number of population with a significant forestgmponent in the economic base
53 Availability and use of recreational opportusstiare maintained
58 Workforce diversity
59 Fair income distribution from the products ecteal from the forest
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60 Secure and stable income

Salaries should not be less than the minimum w@gkary for managers, and independent
61 contractors should be consistent with similar empients in the region

Local population who depend on the forest shoulcelibe same opportunity of getting a jobs
62 and training
64 Cultural and traditional values are respected
65 Access to traditional practices for subsisteareeguaranteed

Note: Indicators on grey did not change importance

From the Table 24, 37 indicators increase in ranking 8 were ecallogiost of
them are associated with forest harvesting and water protedtidicator 2, &ent and
severity of area burnedained importance due to the better understanding of controlling
forest density to avoid undesired fires. Indicators associatedbad gilvicultural
practices also increased in importance (17 and 20).

17. Silvicultural systems prescribed are appropriate to forest type, pioduaf
desired products, and condition, and assure forest establishment, composition,
and growth

20. Harvesting systems and equipment are prescribed to match forestarendit
in order to reduce impact on wildlife, soil productivity, residual stand
conditions, and water quality and quantity

Twenty social indicators increased in importance and 4 remaergdmportant.

Indicators related to administration (23, 24, 25, 27, 28, 45, and 46) gained imeprtanc
during the analysis meeting issues of community organization aest fadministration

were discussed.

23. An effective monitoring and control system audits management's
conformity with planning

24. Continuous forest inventories are established and measured regularly

25. Documentation and records of all forest management activities arenkep

a form that makes monitoring possible
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27. There is sustained and adequate funding and staff for the management of

forest
28. Institutions responsible for forest research are adequately funded and staffed

45, Institutional adequacy
46. Government-to-government relationship (ejido-government)

Some members forest owners alleged that previous attempigntage the forest
had failed because the administrators did not have enough training oo keeptbooks
and records of the activities developed in the forest.

Accordingly, indicators related to community participation incedaism importance (31,
34, and 38); the analysis meeting showed that forest management is a community eff

31. The process should be inclusive with all interests represented
34. The decision making processes must be transparent such that partiangants
confident that their opinions and values will be considered during the process

and be reflected in the final product
38 Extent to which forest management planning takes into account the protection

of unique or significant indigenous (local) social, cultural, or spiritual sites

Three different alternatives that include forest and peoplesesalere exposed
to forest owners; this created a forum for discussion where theagoity understood the
importance of having all the parties involved to decide which aliegasamet the
community’s needs and values.

Rankings for 9 economic indicators increased; those are indicators as$odtht
employment and marketing good and services from the forest (48, 49, 50, 52, 58, and 62).

48. Wages and other benefits conform to national and/or international

standards
49. Employment of local population in forest management
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50. Strictly comply to international and national law related to the minimum
age to work

52. Number of population with a significant forestry component in the
economic base

58. Workforce diversity

62. Local population who depend on the forest should have the same

opportunity of getting a jobs and training

Two of the alternatives (timber harvesting and tourism) showedrtaay of the
activities could be done by members of the community because inghsgpae of them
had been involved in timber harvesting. Additionally, the tourism platiesna long-
term commitment, thus activities different from timber harwgstire considered; in this
sense indicators 53, 59, and 62 were most important.

53. Availability and use of recreational opportunities are maintained
59. Fair income distribution from the products extracted from the forest

62. Local population who depend on the forest should have the same

opportunity of getting a jobs and training

The three alternatives for management indicated that the fowestrs could
perceive some economic benefit; therefore, indicator 47 gainedtamper There was a
concern about how this benefit could be distributed among the forest owners.

La Preciosita is a rural community who highly respect thearia rules. One of
the most important rules is that people under 18 years should not do hiaydheoefore,
indicator 51,individuals under 18 years old should not do hard wwds ranked very

important before and after the analysis meeting.
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Indicators that lower on ranking are shown in Table 25. During the hsearc
meeting issues of reforestation were brought. The densihedbrest of La Preciosita is
high; therefore, for the near future, reforestation will not beeeessary activity; as a
consequence indicator 12 decreaddde( of scientifically-based seed transfer rules and
seed orchard zones in planting native spgci€3n the other hand, harvesting non-timber
products were also discussed, there is a high potential to obtaitmimr- products;
however, due to forest owners’ disagreements this activity isested for commercial
purpose. The use of non-timber products seems to be more appediregdamestic
level (indicator 54 Total expenditures by individuals on activities related to non-timber
usg. Economic benefits from timber harvesting are a critiggic among forest owners.
During the search meetings forest owners learned that the cosbtnué activities
(marking trees, load and upload timber, and transportation) and tregeraent plan are
relatively high compared with the net revenue. Therefore, theera degree of
demoralization in obtaining benefits from timber harvesting thisne of the reasons
indicators 55 and 57 decreased.

55. Existence of economic rents: Total harvesting revenues exceesstivay
costs

57. Production of marketed good and services
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Table 25: Indicators that Decreased on Ranking afteAnalysis Survey

Number Indicator

3 Extent and severity of insect attacks and disedsstations

5 Road network density, type, use, and location

6 Protected areas are maintained to protect raigue and representative species and features

7 Population of indigenous species are likely trsisé

9 Pollutant levels in the ecosystem

11 Management does not significantly change gesguéncy

12 Use of scientifically-based seed transfer rales seed orchard zones in planting native species
Percentage of harvested area having greater ti#4ro2the area with degraded soil quality,

13 including soil compaction, displacement, erosiamjgling, and loss of organic matter

18 Productive capacity is protected

19 Air, soil and water quality are protected

21 Annual and periodic removals calculated by areor volume prescribed

22 Distribution of and changes in the land basdable for timber production are identified
Effective instruments for inter-institutional codimation on land use and forest management

26 exist

31 The process should be inclusive with all interespresented
Stakeholders should have detailed and meaningfignecal background information necessary

32 to provide quality input into the public participat process
Management staff and stakeholders should recogmdaespect the interests and rights of each

33 other

36 Forest management contributes to educationaarels

40 Special places for aesthetics and solitude

41 Forest provides a place for gathering

42 Places for education and research

54 Total expenditures by individuals on activitietated to non-timber use

55 Existence of economic rents: Total harvestimgmees exceed harvesting costs

56 Built infrastructure, recreational facilities

57 Production of marketed good and services

63 Extent of places for solitude and recreation

66 Rights of local communities to access the fonestrespected

Further analysis of the indicators was conducted to understand hoatandias

groups change in importance. The hypotheses to be tested are

Ho: P1A = P1B;
Ho: P2A = P2B;
Ho: P3A = P3B;
Where

P1, P2 and P3 = Principles
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A = Analysis Survey
B = Baseline
The following table (26) shows p-values for principles. It indicthes there is
no significant difference in any of the principles after asialyneeting. Therefore,oH

cannot be rejected.

Table 26: P-values for Principles

P1 P2 P3
Z -1.11% -0.208 -0.587F
P-value. Sig. (2-tailed) 0.266 0.837 0.561

a= based on negative sign; meaning significantly decline after analysis survey

b = based on positive sign; meaning significantly increase after analysisysur
Principle 1: Ecological integrity is maintained

Principle 2: Yield and quality of forest goods and services are sustainable
Principle 3: Society accepts responsibility for sustainability

The researcher also grouped the indicators into the three pillaiSFbF,
ecological, economic, and social (see Table 18). The followlrlg {27) shows the p-
values for the Wilcoxon test which indicate that there is nof&gni difference for the
ecological and economic indicators. Social indicators tend to beddmngber after
analysis survey.

Ho: Ecological A = Ecological B;

Ho: Economic A = Economic B;

Ho: Social A = Social B;

Where

A = Analysis survey
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B = Baseline

Table 27: P-values for Three Pillars of Sustainahitly

Ecological Economic Social
y4 -0.525 -0.179 -2.018
P-value. Sig. (2-tailed) 0.600 0.858 0.044

a= based on negative signs; meaning significantly decline after analysis survey
b = based on positive signs; meaning significantly increase after analysisy

Indicators classified in Principles 1 and 2 overlapped with souiédators. This
provides insights on how forest owners understand and rank indicators.atdnslic
associated with administration, participation, and cultural valuepateof the social

indicators; for this population, forest administration is a social endeavor.

5.4 Findings from Deliberation Survey

The deliberation part of this project consisted of a forest owners meetingde de
which of the three alternatives for forest management would leetsél for further
implementation. Forest owners deliberated for about one hour, and reoreed
guestion were exposed and solved during the meeting. Finally, they tbleopkan for
tourism, which was prepared with the analysis of the data fromefQadology. The
survey was given to the participants (forest owners) againtaéeneeting; surveys were
filled out at participants’ homes.

Cronbach’s alpha was also tested for the deliberation survey to cat®bor

consistency of the survey. Table 28 shows the Cronbach’s alpha values for detiberati
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Table 28: Cronbach’s Alpha Values for Deliberation

Cronbach's Cronbach's Alpha Based on Standardized
Alpha ltems No. of Items
Instrument 0.941 0.942 66
Principle 1 0.798 0.802 16
Principle 2 0.859 0.856 24
Principle 3 0.907 0.910 26
Ecological 0.818 0.824 20
Economic 0.872 0.875 13
Social 0.883 0.883 33

Principle 1: Ecological integrity is maintained
Principle 2: Yield and quality of forest goods and services are sustainable
Principle 3: Society accepts responsibility for sustainability

For this part of the analysis, the hypothesis to be testetatsthere is no
difference in rankings after deliberation. In other wordsdian deliberation — median
analysis = Oor H,:D=A. The following table (29) shows indicators that are
significantly different from zero (p < 0.05), thus indicators thathaositive or negative

change.
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Table 29: Indicators Significantly Different after Deliberation

Number Indicators Test (D-A) z P-value

Protection of ecologically sensitive areas, esplgdaffer

1 zones along water courses D1-A1 -2.578a 0.01
Protected areas are maintained to protect rarguanand

6 representative species and features D6-A6  -2.309h021
Effective instruments for inter-institutional codamation on

26 land use and forest management exist D26 - A26 99n9 0.048
Institutions responsible for forest research aeqadtely

28 funded and staffed D28 - A28 -1.943b  0.045

29 Contribution of local and traditional ecologiéalowledge D29 -A29 -2.100a 0.036

41 Forest provides a place for gathering D41 - A42.143b  0.032

45 Institutional adequacy D45 - A45 -2.465a 0.014

53 Availability and use of recreational opportupdtiare maintained D53 - A53  -2.055a 0.04
Total expenditures by individuals on activitiesated to non-

54 timber use D54 - A54 -2.735a  0.006
Salaries should not be less than the minimum wé&ggary for
managers and independent contractors should béstantawith

61 similar employments in the region D61 - A61 -2.23920.025

64 Cultural and traditional values are respected 4 bé64 -3.097a 0.002

a= based on negative signs; meaning significantly decline after deliberation

b = based on positive signs; meaning significantly increase after deliterat

Indicators 6, 28, and 41 were ranked higher after the deliberateeting. The

other indicators shown in the above table were ranked lower. Onlynthicators in

table 28 are in the ecologic category; the others are eitiogal Yadministration) or

economic. During the analysis meeting, it was explained tlegplan for tourism could

also include harvesting non-timber products. However, during deliberfatiest owners

agreed that harvesting non-timber products would only be for domegpiosesrsuch as

picking mushrooms or medicinal plants. Indicator Bdtél expenditures by individuals

on activities related to non-timber ysshows that after deliberation, preferences

concerning non-timber products decreased.
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During the process of analysis and deliberation, the particigxmiessed that
respect for traditional knowledge is important only if they aragisie right techniques
to manage the forest. Indicator @ontribution of local and traditional ecological
knowledgég was always measured under that concept; because parsoftesatrved two
ways to manage the forest different from what they were daivey, felt that their
traditional way of managing was not the only and accurate thay;s why indictor 29
decreased.

Table 30 shows indicators that increased their ranking after clidoe this
information was taken from the descriptive statistics. The nunolbeecological
indicators that gained importance increased after deliberatiomelv@ ecological
indicators increased their rankings. This indicates that pegple&rences associated
with ecological indicators changed due to the decision to pursoeest fmanagement
plan for tourism. Indicator 3Road network density, type, use, and locatisas ranked
higher because a plan for tourism requires high levels of roadanamte for tourists to

have access to the forest.
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Table 30: Indicators that Increase on Ranking afterDeliberation

Number Indicators
2 Extent and severity of area burned
4 Protection of hydrological functions
5 Road network density, type, use, and location
6* Protected areas are maintained to protect tenigue, and representative species and features
7 Population of indigenous species are likely tsisé
Percentage and extent, in area, of vegetation gpestructural classes relative to the
8 historical condition and total forest area
10 Population sizes and reproductive success aguate to maintain levels of genetic diversity
11 Management does not significantly change gesguéncy
14 Trends and timing of events in stream flows ffonest catchments
19 Air, soil, and water quality are protected
Harvesting systems and equipment are prescribettoh forest conditions in order to reduce
20 impact on wildlife, soil productivity, residual sta conditions, and water quality and quantity
21 Annual and periodic removals calculated by areor volume prescribed
22 Distribution of and changes in the land-basélavie for timber production are identified
24 Continuous forest inventories are establishedra@asured regularly
28* Institutions responsible for forest researah adequately funded and staffed
31 The process should be inclusive with all interespresented
Stakeholders should have detailed and meaningfignecal background information
32 necessary to provide quality input into the pubpleticipation process
Management staff and stakeholders should recogmideespect the interests and rights of
33 each other
Forest managers co-operate with public health aiig®regarding illnesses related to forest
35 management and potable water related concerns
Extent to which forest planning and managementgs®es consider and meet legal obligations
37 with respect to duly established aboriginal andtireights
39 Area of forest land available for subsistence pseso
40 Special places for aesthetics and solitude
41* Forest provides a place for gathering
48 Wages and other benefits conform to nationalaridternational standards
57 Production of marketed good and services
63 Extent of places for solitude and recreation
66 Rights of local communities to access the forestraspected

Note: Indicators on grey did not change importance
* Significantly different

owners.

Indicators associated with water quality continued to be very tapiofor forest

Indicators 22 and 24 increased in importance because thimplaarism

requires the identification of areas for timber harvesting, ai as a continuous

inventories.
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22. Distribution of and changes in the land-base available for timber production
are identified

24. Continuous forest inventories are established and measured regularly

In relation to economic indicators, only two indicators were rankduehjgluring
the deliberation meeting the participants discussed their |laakosfledge about national
and regional regulations to maintain a forest for tourism, thus digeged to meet
national standards for wages (indicator 48). They also acknowletgeddesire to
apply for a government incentive named ‘payment for environmentaksesnbecause
they have preserved the forest for more than 4 decades. In tisis, g&rticipants
understood that there are other forest services from which theghtaim some extra
income (indicators 5fyroduction of marketed good and services
As for the social indicators, ten were ranked higher and most of #iemelated to
community participation. After deliberation, indicators 40 and 4lafmecimportant
again 6pecial places for aesthetics and solitude and Forest provides a place for
gathering. This indicates that the decision to pursue a plan for tourigwsathem to
obtain personal benefits such as places for solitude and placesnfily fjatherings.
Indicator 39, area of forest land available for subsistence purpokept gaining
importance; the plan for tourism opens the door to explore different uses of the forest

Table 31 shows indicators that decreased in importance afterrdabbe The
economic indicators severely decreased in rankings. As mentionaexet, bitfe fact that
the management of the forest is now to enhance the health andieesthigte forest for
tourism, forest owners do not expect high revenues for timber feltest owners of La

Preciosita expects revenues for non-consumptive uses of thé $oids as fees for
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tourism and positive externalities associated to. Timber hamge#i not seen as a
business, it is a means to establish another profitable business, tourism.

Research activities in the forest was an issue discussed dhendeliberation
meeting. Forest's owners are reluctant to admit resear{foeestablish sample plots)
because of the negative experience on the past. Researcheod day fees for using
the forest or provided information of the benefits of their reseakclulitionally, forest’s
owners discussed the lack of support from the government agencies thaimgst
decades. Therefore, they do not want to work in cooperation with gogetr{imdicator
26, effective instruments for inter-institutional co-ordination on land use famelst
management exjstlt is important to clarify that for local communities in M,
institutions means government agencies.

Although some of the indicators decreased in ranking; this nossety means
that they are not important. Rankings moved from 5 to 3 the most. Eagntifi changes

were shown on Table 29.

Table 31: Indicators that Decrease in Ranking afteDeliberation

Number Indicators
1* Protection of ecologically sensitive areas, esdly buffer zones along water courses
3 Extent and severity of insect attacks and disgdsstations
9 Pollutant levels in the ecosystem
Use of scientifically-based seed transfer rulesseetl orchard zones in planting native
12 species

Percentage of harvested area having greater tiaroRthe area with degraded soil quality,
13 including soil compaction, displacement, erosiargiing, and loss of organic matter

15 Policy and planning are based on recent and-atecinformation

Objectives are clearly stated in terms of the majoctional areas of the forest with respect to
16 their spatial distribution

Silvicultural systems are prescribed are appropiiaforest type, production of desired

17 products and condition, and assure forest estabéiah, composition, and growth
18 Productive capacity is protected
23 An effective monitoring and control system asiditanagement's conformity with planning
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Documentation and records of all forest managemetntities are kept in a form that makes
25 monitoring possible

Effective instruments for inter-institutional codmation on land use and forest management
26* exist

27 There is sustained and adequate funding anfidatahe management of forest
29* Contribution of local and traditional and eagilal knowledge
30 Access to forest resources is perceived toibarid secure

The decision making processes must be transparehnttsat participants are confident that
their opinions and values will be considered duthmgprocess and be reflected in the final
34 product
36 Forest management contributes to educationahrels

Extent to which forest management planning takesancount the protection of unique or
38 significant indigenous (local) social, culturalspiritual sites

42 Places for education and research

43 Respect for Customs and culture

44 Community resilience

45* Institutional adequacy

46 Government to government relationship (ejidoegoment)

a7 Existence of mechanisms for sharing the ecormbrénefits derived from forest management
49 Employment of local population in forest managam

50 Strictly comply to international and nationaMieelated to the minimum age to work

51 Individuals under 18 years old should no do hewdk

52 Number of population with a significant forestgmponent in the economic base

53* Availability and use of recreational opportusest are maintained

54* Total expenditures by individuals on activitietated to non-timber use

55 Existence of economic rents: Total harvestivgmeies exceed harvesting costs
56 Built infrastructure, recreational facilities

58 Workforce diversity

59 Fair income distribution from the products esteal from the forest

60 Secure and stable income

Salaries should not be less than the minimum waakry for managers, and independent
61* contractors should be consistent with similar empplents in the region

Local population who depend on the forest shouldelihe same opportunity of getting a jobs
62 and training
64* Cultural and traditional values are respected
65 Access to traditional practices for subsisteareeguaranteed

* Significantly different

Tables 32 and 33 show p-values for both the principles and the pillar of
sustainability. The hypotheses to be tested are
Ho: P1D = P1A;

Ho: P2D = P2A;
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Ho: P3D = P3A;

Where
P1, P2 and P3 = Principles
A = Analysis Survey

D = Deliberation

Table 32: P-values for Principles

P1 P2 P3
z -0.549 -1.967 -1.252
P-value. Sig. (2-tailed) 0.583 0.049 0.211

a= based on negative signs

b = based on positive signs

Principle 1 Ecological integrity is maintained

Principle 2 Yield and quality of forest goods and services are sustainable
Principle 3 Society accepts responsibility for sustainability

Table 33: P-values for Three Pillars of Sustainahitly

Ecological Economic Social
z -0.638 -1.488 -1.972
P-value. Sig. (2-tailed) 0.524 0.137 0.048

a= based on negative signs
b= based on positive signs

Tables 32 and 33 show that béthnciple 2and the social indicators significantly
changed after deliberation, tending toward being ranked lower. thigedeliberation
meeting there was more interest in the ecological indicat@aube people related their
personal health to the health of the forest, and because the futilvardurism plan

would not be successful if the forest was depleted.
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CHAPTER VI

DISCUSSION

This chapter presents the discussion of findings; it is dividedundections. The
first section provides a discussion of how findings from the anaby<imethodology;
were integrated into management plans. Viewpoints which wetersgtically organized
into factors helped to develop a strategy for management riblaided values. The
second section discusses findings from the indicators’ survey;sapdimt the role of
analysis and deliberation in changes in preferences toward mdicétSFM is analyzed.
The third section provides a compilation of findings from both the asalyiQ-
methodology and the analysis of the survey of indicators anditmglications for SFM.
The last section presents a non-statistical assessmentioippats satisfaction with the

plan for tourism.

6.1 Consensus Strategy for Sustainable Forest Management

Recalling Q-factors, people who defined factors A and B (Consemst and
Community Development respectively) agreed on their desira fmm-consumptive use
of the forest, and disagree in the issue of who was responsiblaf@agement. Factors C
(Family Recreation) showed that people who defined this factotheeforest as more
than an economic asset; therefore, any kind of management given flarést needs to

assure the permanence of forest cover and they feel commitmeonbperate in this
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endeavor. People who defined Factor D (Sustenance) desire profelsiprtal manage
the forest because the forest provides many benefits.

The analysis of the Q-factors indicates that a Sustainable Foreag&taant Plan
should attempt to preserve the forest’ ecological conditions atrittrés use only for
non-consumptive purposes. Timber harvesting will be allowed only touesge
biodiversity and to improve the health of the forest ecosystem.esFomwners will
control forest access and participate in forest maintenandee u¥e of non-timber
products is restricted to small businesses, and professional Heke&k to provide a
timber-harvesting license and identify trees to be cut. Ifetlequirements are met, the
probability of the Plan being implemented will be high, since it watbody forest
owners’ desires and viewpoints.

For this group of forest owners a plan for tourism was the most a@isphey
want to manage their forest for non-consumptive use, they alsaotaesire to
implement grazing or harvesting non-timber products. The planotoistn considers
non-intensive timber harvesting to enhance the structure and compaditioa forest
and also to reduce risk of fire hazard and insect infestatiorthe Adame time timber can
be used as an economic asset. Additionally, the plan can be impldniignferest
owners; although, this will require professional help. In this sehgeplan fits the
expectations of people who defined each factor.

Q-methodology assists the understanding of local perspectives ist fore
management. Factors are expressions of peoples’ viewpoints oretahgonship to the
forest, and identify points of agreement and disagreement. Howaweimportant

component of a sustainable forest management plan is the actuamiemphtion of the
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plan and the understanding of peoples’ preferences associated witldittagors. The
analysis and deliberation framework as a means for communtigipation is another
part of this research to assure that the sustainable fomshigement plan actually
includes peoples’ viewpoints and preferences, and that its implementation ssfuicce

In this sense, factors from Q-methodology were a key componenhein t
development of alternatives for forest management that werenpedse the analysis
meeting part of this project. Factors helped the researchederstand areas of conflict
and agreement and allowed the researcher to prepare alterfatif@®st management
that respond to these issues.

Q-methodology also provided information that was used in deliberation. The
interviews from the Q-methodology were used to select and moaddigators for
sustainable forest management that had meaning for forest owners.

The next section is devoted to explaining the findings obtained flemsarvey of

indicators, which was applied during the analysis and deliberation process.

6.2 The Role of Analysis and Deliberation

This section is devoted to a discussion of the findings from the ysuove
document people’s preferences for indicators of sustainable forest mamgénalysis
and deliberation provide a framework to explore indicators of ik forest
management and to relate them to the forest owners’ needgsyaind management
objectives. At this point findings from the Q-methodology analysigecalled to obtain
a more holistic understanding of people’s viewpoints and their relatipreferences for

indicators.
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Before any discussion, the alternatives of forest managementtoidicwere
valued as very important or important, except for indicators 39 andaéavere ranked
non-important

39. Area of forest land available for subsistence purposes,

65. Access to traditional practices for subsistence are guaranteed

In Chapter 4, it was explained that those indicators are im@ssee same and
their meaning is associated with the establishment of croptte mto the reserve. The
fact that people did not value those indicators as important is tantsigth people who
defined Factors A Horest Conservation and C Family Recreatioph on the Q-
methodology analysis; who were also opposed to grazing into the reserve.

A comparison of the baseline indicator ratings and Q-factors shbais t
viewpoints are consistent with baseline preferences. Q-fadtmpretations disclosed
the concern for better administration of the reserve; therefodécaiors related to
administration were ranked highly. Family recreation and tgplrivalues were also
concerns on the list of the most important indicators, as welirgdoyment and income
from the forest. High rankings on ecological indicators suggestfahedt condition
occupies an important place in the forest owner’s preferences.fiiitiing is consistent
with all the factors extracted from Q; forest owners related theithhiathe health of the
forest. Indicators associated with water quality and communityicjpation were
important before the analysis and deliberation process.

There is a controversy because CIFOR-NA and LUCID indicatoese w
developed on a ‘top-down’ approach (Sherry et al., 2005), the analytie baseline

survey shows that before any intervention, the indicators wesadglimportant for the
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population. Recalling that interviews and Q-sorts helped with tleets® of indicators,
it is possible to infer that for this particular population theas &n intrinsic knowledge
of forest sustainability that was expressed through the differemtpoints of forest
management. In this respect, this finding is consistent with mAdad Kneeshaw’s
(2008) argument on the importance of the inclusion of forest valuesitamiac and
indicators frameworks because aboriginal communities do notsdigate forest values
from forest conditions. In this regard, the key point is to undergiaogles’ values in
the context of forest management goals and translate them into indicators.

After the analysis survey only four indicators were signifigadtfferent from
baseline.

2. Extent and severity of area burned (+)

39.  Area of forest land available for subsistence purposes (+)

40. Special places for aesthetics and solitude (-)

65. Access to traditional practices for subsistence are guaranteed (+)

Concerns for fire hazard increased, according to Q-analysislgp&ere more
concerned to plant more trees; however, after education of silvi@uinethods and
explanation of the high density of the forest and its implicationfdoest fire their
preferences changed significantly; indicator 2 tended to besdahlgher. During the
same meeting forest owners learned basic concepts of agstryoaed its contribution
to sustainability, this is why ranking on indicators 39 and 65 (whigkas paraphrased
from 39) were significantly different after the analysis syrv Explanation of why

indicator 40 significantly changed can not be draw from the analysis meeting.
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The analysis of frequencies indicates that peoples’ prefeyedcastically
changed; 37 indicators increased their importance, with eight ecallogine economic,
and 20 social. The analysis meeting was important for unddimstathe complex
technical concepts of forest management, such as silviculystainss, genetic diversity,
forest fires, vegetation types, and forest inventories (indicators 2, 8, 10, 17, and 24).

2. Extent and severity of area burned

8. Percentage and extent, in area, of vegetation types and structural
classes relative to the historical condition and total forest area

10. Population sizes and reproductive success are adequate to maintain
levels of genetic diversity

17. Silvicultural systems prescribed are appropriate to forest type,
production of desired products, and condition, and assure forest
establishment, composition, and growth

24. Continuous forest inventories are established and measured regularly

These indicators were relevant before the analysis meetindyeloatise of the
lack of understanding about the concepts, they were not ranked high on e¢hleebas
Additionally, the act of presenting a structured plan unveiled tlegarece of including
science in managing the forest. During the analysis medtirest owners also realized
the importance of having accurate information for planning (indicator 15). todib@is
good evidence that the alternatives of management were cleatérstood Qbjectives
are clearly stated in terms of the major functional areas of thestfaveth respect to their
spatial distributior). As seen in Appendix 4, the forest was divided into compartments
for management, and the selection of compartments was dividedorbgt fage,
development stage, and type. This helped participants to understand that treafolbest

spatially organized to achieve management goals. At fiasicgl indicators 16, 17, 20,
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23, and 24 have a strong technical connotation, which would imply the need of a
professional forester for their implementation. This finding is isterst with the desire

of some forest owners to obtain professional help to manage theereseexpressed in
factors B, D, and B+ from the Q-methodology analysis.

16. Objectives are clearly stated in terms of the major functionalsaoé the
forest with respect to their spatial distribution

17. Silvicultural systems prescribed are appropriate to forest type, pioduct
of desired products, and condition, and assure forest establishment,
composition, and growth

20. Harvesting systems and equipment are prescribed to match forest
conditions in order to reduce impact on wildlife, soil productivity, residual
stand conditions, and water quality and quantity

23. An effective monitoring and control system audits management's
conformity with planning

24. Continuous forest inventories are established and measured regularly

Indicators 39 and 65 have the same connotation; indicator 65 was rephrased to
test for internal consistency.

39. area of forest land available for subsistence purposes,

65. Access to traditional practices for subsistence are guaranteed

In the analysis survey, both indicators were ranked high at dhee gime
providing more evidence of forest owners concerns for allowing gramd agricultural
practices on the reserve. The indicators increased in importaecause, while
discussing forest management alternatives, forest owners undeisabditsides timber
harvesting the forest can provide some other products that cam&emed domestically

such grass for cattle, mushrooms, medicinal plants, and a home for some wild animals.
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Table (23), illustrates the consistency of the indicators in theuimgrof an
objective based on planning, best silvicultural practices, good admimmstr and
collaboration from other institutions, public participation, economic bereafd respect
for culture. This indicates that analysis framed peoples’ vdheseflected in the plan
for tourism) in a more systematic way (indicators) to achisustainable forest
management. In this sense, analysis was based on facts and tlaukdier were
expressed in the form of indicators. In this regard, the concemmnédysis being only
about facts (Webler, 1998) can be lessened because the foresjemant plans
presented in the analysis meeting included peoples view points and ({@iirdan). Q-
methodology played an important role in analysis phase; it helpedifydpeople’s
perspectives toward forest management that were later usatlicate people on the
meaning of forest sustainability. Before analysis meepegple had a holistic view of
the forest; therefore, indicators were randomly ranked very impoda important.
However, after analysis survey, the holistic view of the forastigie because the values
are still constant, but the systematic approach to management is exposed.

Eleven of the indicators were significantly different after deliberation

1. Protection of ecologically sensitive areas, especially buffer zalueg)
water courses (-)

6. Protected areas are maintained to protect rare, unique, and representative
species and features (+)

26. Effective instruments for inter-institutional co-ordination on landarsg
forest management exist (-)

28. Institutions responsible for forest research are adequately funded and
staffed (+)

29. Contribution of local and traditional ecological knowledge (-)

41. Forest provides a place for gathering (+)
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45, Institutional adequacy (-)

53.  Availability and use of recreational opportunities are maintained (-)

54.  Total expenditures by individuals on activities related to nontimber use (-)
61. Salaries should not be less than the minimum wage. Salary for managers

and independent contractors should be consistent with similar

employments in the region (-)

64. Cultural and traditional values are respected (-)

Three indicators were significantly ranked higher, those areatm& associated
with the protection of rare species, funding of the institutionppaesible for forest
management, and forest as a place for gathering. After deldrethe need for funding
to implement the plan for tourism was exposed. Although there ésnaern for
institutional funding, the indicators 26 and 45 were ranked lower

Indicator 53, decreased significantly in ranking; forest ownergeplaore
emphasis in forest for recreation for tourism not for their owoyengnt. Revenue for
non-timber products also decreased because during the deliberataimgnéorest
owners agreed to use non-timber products only for domestic consumpti@mnesSalso
decreased because the plan for tourism in the short term suppossgnéntenot
revenue.

The analysis of the frequencies shows that indicators ranked hajtesr
deliberations were consistent with the alternative selectechgluhie deliberation
meeting. Twelve ecological indicators, 10 social, and 2 economieased in
importance. Higher rankings for indicators 5, 21, and 22 revealedothenitment to
implement the plan for tourism.

5. Road network density, type, use, and location
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21. Annual and periodic removals calculated by area and/or volume prescribed

22. Distribution of and changes in the land-base available for timber production

are identified

As explained before, the plan for tourism requires some timber hagesd
road maintenance. Furthermore, looking at ecological indicators,itha preference for
those indicators related to the condition of the forest after harvesting@syrotection of
species, gene diversity and frequency, definition of areas for timpbmuction,
removals, and harvesting systems.

Social indicators that were ranked higher are those assowigbeddministration
and stakeholders’ participation. Indicator 28 along with ecologicitator 20, showed
the interest in applying professional silvicultural practiceslicators related to personal
enjoyment were also ranked higher.

28. Institutions responsible for forest research are adequately funded and staffed

20. Harvesting systems and equipment are prescribed to match forestacendit

in order to reduce impact on wildlife, soil productivity, residual stand
conditions, and water quality and quantity

40. Special places for aesthetics and solitude

41. Forest provides a place for gathering

63. Extent of places for solitude and recreation

Only two economic indicators were ranked higher — those relatedatketing
forest products and wages. These findings are consistent withfdeta@s, particularly
consensus factor A’ which indicated that there is agreementhihdbrest can produce

benefits but management should not deplete it. Indicators ranked hedfieer
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deliberation showed the ease with which forest owners agreedertiremovals if
professional management could guarantee the protection of thesterosthis finding is
very consistent with factors A, B, and A+ from the analysis agh&hodology. This
implies that the condition of the forest is relevant as expressed on the analysys s
The deliberation process unveiled the importance of forest admilosteatd the
need for professional help. The fact that economic indicators naaked lower after
deliberation indicates that the major concern relies on adnaitissty forest management,
and stakeholders’ participation, which in turn will lead to obtainingebetconomic
benefits and jobs.
Table 34 shows indicators that were ranked very important (5) far than 60%
of the population along the three times (baseline, analysis, aiérdébn). Clearly,
there is a need for more participatory approaches in whialesahnd opinions are
considered (indicators 3hd 34).
31. The process should be inclusive with all interests represented
34 The decision making processes must be transparent such that particigants ar
confident that their opinions and values will be considered during the process
and be reflected in the final product
Indicator 35 is very consistent with factor A (Forest Conservation) from Q.
35. Forest managers co-operate with public health authorities regarding illeesse
related to forest management and potable water related concerns
The health of the forest is highly ranked because it is assdoreth personal
health. This is evident through the strong preference for ecalagdicators related to

water availability and its quality. Indicators linked to commungsrticipation,
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information, and transparency in decision-making are also stronglfermee
Employment and income distribution from forest management are higplgrtant for
the forest owners of La Preciosita; these indicators are stensiwith Q-factors A
(Forest Conservation), B (Community Development), and D (Sustenamo&hich
people who defined those factors expressed their desire to ¢obatdrom forest
management, as well as to obtain more economic benefits from the reserve.

The indicator community resilience (44) is understood as the aalitppe with
previous problems among forest owners generated from forest mipenaet. The
indicator was ranked as very important, which reveals the sttesige to pursue forest
management as a community responsibility as it was also ergres factors A (Forest
Conservation) and C (Family Recreation). Indicator 25, related ¢stfadministration,
is also consistent with findings from the Q-methodology. All Qdes revealed that the
community agreed on the lack of management.

25. Documentation and records of all forest management activities arenkapt i
form that makes monitoring possible

Indicator 19 was ranked very important for 90% of the participaner aft
deliberation. Indicators 19, 31, 34 and 35 were ranked very important foro7@e

participants in the three surveys.
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Table 34: Indicators Ranked Very Important (5) for More than 60% of the Population in Each of the
Surveys

Number Indicators
19 Air, soil, and water quality are protected
31 The process should be inclusive with all interespresented

The decision making processes must be transparehttat participants are confident that
their opinions and values will be considered duthmgprocess and be reflected in the final
34 product

Forest managers co-operate with public health aiig®regarding illnesses related to forest

35 management and potable water related concerns
1 Protection of ecologically sensitive areas, esigduffer zones along water courses
4 Protection of hydrological functions

Documentation and records of all forest managemetitities are kept in a form that makes
25 monitoring possible

Stakeholders should have detailed and meaningfignacal background information necessary
32 to provide quality input into the public participat process

Management staff and stakeholders should recogmideespect the interests and rights of each
33 other

44 Community resilience
49 Employment of local population in forest managam
59 Fair income distribution from the products ectea from the forest

Local population who depend on the forest shoulcelthe same opportunity of getting jobs
62 and training
66 Rights of local communities to access the fanestrespected

Analysis and deliberation is an important mechanism not only in idecis
making, but also in examining how people framed the indicators ofirsaisia forest
management according to their preferences and a common managajegiive.
People’s preferences changed as they were exposed to knowledgieldnedation
because of the desire to implement a management plan that timsetsocial needs.
However, fundamental values did not change. Indicators were alv@agked as very
important and important. Social indicators tended to be ranked diffeedtel analysis
and after deliberation as a response to the commitment to purgla®m dhat would

benefit the community without jeopardizing their values.
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Table (35) shows indicators that gained importance both aftersaalyd after
deliberation. Forest owners ranked the indicators higher each e@oause of the
importance of the indicators for the future of their forest anddewelopment of the
community. The table shows that indicators associated with thes fabndition of the
forest after harvesting gained importance during the process Ehalso evidence that
this particular group considers sustainable forest managemean agpportunity to

operate globally (indicator 48).

Table 35: Indicators that Increased Importance afte both Analysis Survey and Deliberation

Number Indicators
2 Extent and severity of area burned
4 Protection of hydrological functions
10 Population sizes and reproductive success aguate to maintain levels of genetic diversity
Harvesting systems and equipment are prescribettoh forest conditions in order to reduce impact
20 on wildlife, soil productivity, residual stand catidns and water quality and quantity

Extent to which forest planning and managementgs®ses consider and meet legal obligations with
37 respect to duly established aboriginal and treigtyts
48 Wages and other benefits conform to nationalaridternational standards

6.3 Findings and Implications

The need for community participation to identify and implement lowhtators
of sustainable forest management has been widely discussee(i@ailh. Mendoza &
Prabhu, 2000; Mrosek et al., 2006; Sherry et al., 2005; Wright et al., 2008ip@aon
provides a forum in which forest owners and interested parties @aében forest
management; however, it is not the only condition to achieve sustamaipl@gement
(Stoll-Kleemann & O'Riordan, 2002). A procedure that provideshielimformation on
forest management will strengthen deliberation and consequenthutiteme. The

analysis and deliberation (A&D) framework considers pawibgm and information as
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two interdependent components for good policy making (Stern & Fineberg,. 1896)
this study, A&D served to understand preferences concerning indicatsFSM and also
became a good mechanism for responsiveness and legitimacy abstinfaregement
alternatives.

Community based forest management (CBFM) is a concept in \ahallysis and
deliberation can be exercised at the local level. It effelsti contributes to the
understanding of people’s and forestry practices. It alsoitéded communication
among different stakeholders, thus ensuring legitimacy and eagiegment on actions
for forest management (Menzies, 2007).

This project unveiled the importance of analysis and deliberatideuelop and
implement sustainable forest management plans that satisfied 'pewplaes and
preferences, while incorporating ecological indicators.

There is no common concept on how to incorporate people’s values dwing th
analysis phase. This research presents a systematic prot¢edumeolve both the
people’s values and forestry planning in analysis using Q-methodo@gwethodology
helped to identify viewpoints toward the forest that then were tesekbsign a forest
management plan to be discussed in the analysis meeting.

Previous studies have used Q-methodology to identify current cordictag
stakeholders in forest management (P. Dasgupta & Vira, 2005; &teénMaguire,
1999; Swedeen, 2006); this research aimed to understand areas of agraedhent
disagreement before planning and policy-making to avoid future confllais, Q-

methodology is a potential instrument for successful forestry plgnhihelps to reveal
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participants preferred management direction (Steelman & Madi98®) that assures the
sustainability of the forest.

There is a demand to develop indicators for sustainable forest maeraigat the
local level (Cheng & Durst, 2000; Lawes & Everard, 1999; GuilleAndMendoza &
Prabhu, 2000; Montreal Process, 2001; Mrosek et al., 2006; Sherry et al., 2005¢WwWoodl
et al., 1999; Wright et al., 2002). Studies emphasize the need to ddwedepridicators
under a participatory process in which local and traditional salhre considered.
Findings in this research expose the importance of deliveringr @dad complete
information on forest management practices as well as theangle of a good
participatory method for decision-making. Its contribution reststheninclusion of
people values in forest management strategies and their ti@msfab indicators for
sustainable forest management. In their publication, Adam and KnegZ2(®8)
expressed that the C&l frameworks offer a good platform taudweclaboriginal values
and needs; however, there was a concern over how to translate vatuesfective
management strategies. This research provides an answetdor #nd Kneeshaw. Q-
methodology can be used to understand people’s values so that the values can be included
in management strategies. Q-methodology also helps to identifynticipated or
underlying social discourse” (P. Dasgupta & Vira, 2005, p. 3) in whiakesadre shared;
thus a participatory forum such as analysis and deliberatiosezaa as a mechanism to
explain, communicate, and implement forestry science, and peoplefsrgmces
associated with SFM. A&D increases legitimacy and trustworthiness.

This research demonstrates that ecological, economic, and swb@dtors of

SFM at the local level are important because forest ownews ddnolistic view of the
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forest, which in turn is associated with the condition of the fores$tcaltural, spiritual,
and traditional values. However, how indicators are perceived andni@pied rest on
the understanding of the goals of management and the benefits obtaimetthé forest.
If the goals of management meet people’s values and needs, SFM goatseali&aty to

be pursued.

Although, it is true that indicators of SFM provide information on itsgpess,
this research demonstrates that forest management goals needestalbeshed and
clearly understood before indicators are developed. More effort sheudvoted to the
development of forest management plans that include people’s valdeeads. The
role of forest managers is not to develop long lists of indicatiwsiy role is to
understand how to incorporate people’s values into management plan. Tlwasonsdi
will provide better information on progress toward SFM.

This research clearly shows that social and ecological imdécate more relevant
than economic indicators to the population under study; there is a meedtéct the
forest because of the large benefit it provides to societyhidrparticular research site,
forest owners understand that the forest provides economic kermfit there is an
urgency to first solve social problems so that people can enjogcttreomic benefits.
The attachment of the forest owners to the forest has more thah @od ecological
components; the health of the forest is highly respected becauserdke represents
community pride, spiritual enjoyment, personal health, family doheand it is a very
important reservoir of water. The economic benefit of the fasest course important,

but forest practices that jeopardize the health of the forest will not be pursued.
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Berninger et al., (2009) concluded that the dichotomy of economic vs. nature
worked in regions in which forestry is economically significant; &esv, in regions
where the economic role of forestry activities is marginal gbeial dimensions of
sustainability are more important. This study is consistent Batiminger et al. findings;
social and ecological indicators were ranked more importantébanomic. In addition,
this research shows that social indicators are more sengtigleanges, this is in part
because the nature of the population under study, which is charedtéoiz having
serious internal social problems that have constrained the use of the resource.

This research (and the research site) is a clear examptawothe three pillars of
sustainable forest management are interrelated and expraspad af people’s values
and preferences. There is no doubt that SFM is understood at theldeeh
Community based-forest management has proven to be effectiles iregard. Local
communities have different values and expectations; a policy pracessich those
differences are recognized, such as analysis and deliberamesents an enormous
contribution to achieve SFM. The analysis and deliberation processmiyotmpowers
people to decide the future of their forest, it also provides goedaEiand accounts for

both the forest’'s and peoples’ values.

6.4 Postscript on the Acceptance of Forest Management Plan for Tourism

As mentioned in previous chapters, the forest management plan chosen by
consensus was the Plan for Tourism, which accounts for people’s \ahdeslso
includes indicator of SFM. The plan was prepared by the reszaand presented at a

community meeting on February 07, 2009. The meeting was attended dnythloeties
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of the reserve and the ejido (22 forest owners and related fe)nthe General Secretary
of SEMANART Puebla, the Vice-president for Outreach of UPAERector of Rural
Communities Program UPAEP, four OSU delegates, and a group of sisitoong
students and representatives of private companies. After the ptesemtf the New
Plan, an Agreement of Cooperation was signed between the Forests oginka
Preciosita and UPAEP. The agreement expressed the commaiéAAEP to support
the implementation of the forest management plan as par abthmunity development
project around the forest reserve. The commitment of forestrewsdo elaborate a
document with all the rules and regulations for forest owners. ddasment is of high
importance to implement projects in the reserve because heljilto avoid future social
problems. It will also facilitate the process of implementingcarrism Development
Project for the Community of La Preciosita and it will edsegrocess to apply for rural
economic incentives conceded by the government of Mexico.

Additionally, the researcher distributed a 5 questions survey (seexA)n®
capture satisfaction with the plan. Questions also intended to veiaedps; due to the
small number of responses (10), the questionnaire is only used to obtaanalg
information of satisfaction and it does not pretend to statistigalbye satisfaction.
However, it is important to consider that only the authoritiehefreserve attended the
meeting because the other forest’'s owners elected for fibrethis purpose. This non-
statistical analysis only considers 11 of the respondents that dipartatipate in the
deliberation meeting, to show how people different for participamtse to the new plan.
All of the respondents answered yes to the questimnyou like the new pl&i The

reasons were:
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e Ecological (5 respondents)

0 Because it improves the health of the forest,

o it was elaborated with solid bases and knowledge
e Socio-ecological (5 respondents)

o it will bring benefits to the community

o it will bring jobs

(@)

it helps to organize work activities into the forest
0 itis a way to decision-making
To the questionDo you think that the New Plan satisfies your preferences of forest
management’ All of the respondents answered ‘yes’. The reasons are:
¢ We can make the most of the forest (3 respondents)
e It will help with the creation of jobs (6 respondents)
e The reserve will look beautiful and tourists will come (5 respondents)

e |tis a systematic (organize) way to use and protect the forest (3 respondents)

Satisfaction with the Plan was reached because the plan included peofézEnpes
and values, and the process of analysis and deliberation helped donests to
understand what a forest management plan actually means. Thikenfast time that
forest owners of La Preciosita have learned in detail therdiif alternatives of forest
management and the importance of reducing forest density to allalthyhenatural
regeneration and to avoid fire and insect hazards. During the ewerynost of the
participants expressed an interest for planting more;teeesrding to them, the reserve

needed more trees. However, after the analysis meeting theahble to understand that
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more trees does not mean good health per se. They understood tlegt coinc
reforestation and its implications. They were able to identdggs where reforestation
is needed and places in where thinning is needed.

Forest owners also understood and recognized the lack of ruldshe ahatters of
the reserve, especially those associated with the distributionbeofefits and
responsibilities. This was one of the extra contributions of thesarels project and the
lessons learned from all the participants of the project. Althdugimijor concern for
why this research project was conceived was the lack of fovastrs’ participation in
the elaboration of the forest management plan, one of the key wsakneas the
absence of regulations. During the analysis meeting this issuénoaght out, then in
deliberation participants agreed to start activities to elabardtecument. This decision
along with the adoption of a New Plan increased hope, trustworthimessegtimacy.
The implementation of the Plan promises to be a good start fosoitie-economic

development of La Preciosita and the preservation of the forest reserve.
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CHAPTER VII

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This chapter is divided in three sections first section presesisnanary of the
research, purpose of the study, research question, methodology, andimdéjgs. The
second and third section conclusions and recommendation are based onizatomar

and interpretation of findings of the research.

7.1 Summary

The purpose of the study was to examine the impact of anahgidediberation
on changes in preferences associated with indicators of sustafoads$t management
(SFM). To achieve this goal three research questions were formulated:
1. What are people’s viewpoints toward forest use?
2. What are people’s preferences in regard to forest?
3. What are the changes in preferences for indicators of suswifablt
management resulting from analysis (knowledge) and deliberation?
Question 1 was addressed using Q-methodology, which in turn requidegbtim-
interviews of 50 forest owners. The interviews served to buildctimeourse for Q-
methodology and to explain findings. Q-methodology was used to understand t

context of forest management in the community of La Preciosith ta identify
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perspectives about what is important to forest owners in forestgeueamt. These
perspectives were used to select indicators that wereargléw forest owners, to frame
analysis and deliberation, and to develop a forest managemeefgtthat included
people’s values and that aimed at consensus. Preferences and chgmgésrences
associated with indicators of SFM (questions 2 and 3) were examiiiie a 5 Likert-
scale longitudinal survey. The survey contained 66 indicatorsgaglom the CIFOR-
NA, LUCID, and ILO-GTZ lists of Criteria and Indicators for@RFhat were ranked on a
1-5 scale; 1 as "non-important” through 5 as "very important”. $siwere distributed
3 different times to the same 35 participants. The first sunvamedbaseling was
distributed early in the study to capture people’s preferencesdo®@M indicators
before any intervention. The second survey, naamadlysis surveywas distributed after
a search meeting in which alternatives for forest managewemet exposed. The third
survey, namedleliberation was distributed after a deliberation meeting in which forest
owners deliberated about the plan they wanted to pursue and finlaéyeseone; the

selected plan was a plan for tourism.

7.1.1 Findings

Findings in this document are explained in two sections; one sestilmvoted to explain
findings from Q-methodology, to explain people’s viewpoints of fores{ asd the
second section is dedicated to describing findings from the surveyplan preferences

before and after informed deliberation.
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Findings from O-Methodology

Interviews with 50 forest owners were used to construct the Qeums®e needed
to select statements for the Q-sample. Three hundred and tienstatements were
extracted from interviews, where 36 of the most representaenstnts were used in
the Q-sample. Then 20 forest owners sorted the statements t¢QQ-snder the
instruction of “how do you relate to the forest?” The analpdithe Q-sorts used
PQMethod 2.11 software. The software is a statistical programpteatao the
requirements of Q-methodology; it computes correlations and fastdyzes them. The
analysis of the sort led to 4 factors, two of them A and B virgaly correlated;
therefore, a second manual rotation was applied to understand howttine €acrelated
and to explore areas of agreement and disagreement.

Factor A — Forest Conservatian

This factor explains 33% of the variance. It identifies people pa@eive
different non-consumptive and consumptive benefits from the forest, sbhshghade,
recreation, spiritual places, clean air, and wildlife watchi@pnsequently, the people
feel a strong commitment to protect the forest; reforestatioihguarding are some of the
activities they want to engage in to protect the reserve. Peofiles factor also relate
the health of the forest with their own health; they oppose actiitiat depleted the
forest such as grazing and timber harvesting. Conservationistdealigve that the
reserve needs better management and they want to manage it on their own.

Factor B — Community Development
This factor explains 18% of the variance; people who define thisrfhave a

strong sense of ownership of the reserve. They see the resemeeaonomic asset that
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needs to be better managed to maximize the potential economic beméftg want the
reserve to be used as a tourist attraction to create jobsdogypeople. They partially
agree with timber harvesting as a source of income. They wastitain professional
help to manage the reserve and they also want to cooperate wittiescissociated with

management (co-management).

Factor C — Family Recreation:
This factor explains 10% of the variance. People in this facéothgereserve as a

place of family enjoyment. Although they acknowledge the economic ihetiedy

believe that it can be obtained if the reserve is managed inratiopewith outsiders and
forest owners. People who defined this factor have a closaapmelationship with the
reserve; consequently, they want to keep the reserve healthyefarestation is one of

the activities they would pursue.

Factor D — Sustenance:
This factor explains 11% of the variance. Loaders in thitorfgeerceive the

reserve as a place of family recreation, spiritual foli@ht, and economic asset. They do
not feel commitment to manage the reserve, but they would like tophefessional help
to enhance the state of the reserve. People in this facbowaid the reserve to provide
jobs for young people and they agree that the reserve can be used as dttastisha

A second manual rotation of factors A and B was helpful to understaad af

agreement and disagreement. From the second rotation, three factors wereddentifi
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Factor A’ — Non-consumptive Use:

The factor explains 42% of the variance, and shows that between B Hrete is an

agreement that the reserve provides many benefits to the comm@uotysequently, it
should be protected from deforestation or damage. This group alss dgatethe

reserve should be better managed to provide jobs for the young pampuéatd a good

way to pursue this would be as a tourist attraction.

Factor B’ (+) — Professional Timber Management

It is a bipolar positive factor, people in this factor desire psidesal management to
support projects. This group has a strong sense of ownership; thetiky have a

strong commitment to help with management.

Factor B’ (-) — Community Management for Non-Timber Benefits:
It is a bipolar negative factor, as loaders in this factor oppodeetiharvesting, and they

want community management. This group believes that the resemat isnly an
economic asset but also a place for family recreation and prafiden-timber products
for domestic consumption.

In summary, findings from Q-methodology provided the information needed to
develop a management strategy. Important considerations in the plan are:

- Non-consumptive use of the reserve as a primary source of income

- Professional and community management (co-management)

- Timber harvesting only to improve the health of the forest and to &veidnd

insect hazard

- The use of non-timber products only for small business
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- Reforestation where needed
If those requirements are presented in a single plan, thehbkelithat the plan will be
accepted is higher because multiple viewpoints will be included, aplepwill feel the

inclusion of their values in the plan.

Findings from Survey

The indicators survey was distributed 3 times during the reseasjgtipr Thirty-
five participants filled out the indicators survey. The survey ooeda66 indicators of
sustainable forest management that were rewritten in a wagidieess the question of
importance. Participants were able to rank the indicators ¢ala & to 5, where 1 was
"non-important” and 5 was "very important”.

For the purpose of this research, the three different points inviene named.
Baselinewas the name selected for the time where the population fillethewurvey
without any knowledge or previous information on the procésglysis survewas the
name for the survey filled out after the population was exposdahdwledge, where
three different alternatives of management were expoBetiberationwas the name of
the survey filled out after the forest owners deliberated to mh&&es related to the
forest management plan they wanted to pursue.

Baseline assessment

The analysis of the baseline showed that all the indicators raeked as “very
important” or “important” (5 and 4), except for indicator@@as of forest land available
for subsistence purposdbat was ranked 1 (non-important). Out of 20 ecological
indicators, 8 were ranked “very important”; those indicators aseaated with water

quality, soil protection, and quality of seeds to be planted. Eighteenfd33 social
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indicators were also ranked “very important”. Those indicatorsaassciated with
cultural values, spiritual places for solitude, rights to actiesdorest, and community
participation. Eight economic indicators were ranked “very impttriaut of the 13 that
comprised the survey. Those indicators were related to employseatjes, and
distribution of income, as well as forest products.

Analysis survey assessment

Only four indicators were statistically significant different Three social
indicators tended to be ranked higher and were associated witvailab#ity of areas of
forestland for grazing and other agricultural activities. One eaa@bgndicator
decreased in importance — special places for aesthetics and solitude.

The analysis of frequencies helped to clarify the changes in rankiogs
baselineto analysis surveyThirty-seven indicators increased in ranking, 8 ecological, 9
economic, and 20 social. The social indicators that increased imgankre related to
forest administration and community participation on decision-makifige economic
indicators that increased in ranking were associated with gmplat, marketing of
forest products, and distribution of economic benefits. The ecologicalatods that
were ranked higher were related to forest and water qualibe analysis meeting was
important for understanding the complex technical concepts of foresigmaent such
silvicultural systems, genetic diversity, forest fires, vegatatiypes, and forest
inventories.

The analysis meeting helped to frame forest planning; indecétat were ranked
higher showed consistency with an objective (tourism), which is basedest

silvicultural practices, good administration, collaboration among tinistins, public
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participation for decision-making, respect for cultural valuesl aconomic benefits.

The analysis meeting was important because values andwfastsshared. The values
were systematically expressed when ranking the indicatorstigug and concerns also
unveiled values.

Deliberation assessment

The deliberation survey was filled out after forest owners det¢alpdrsue a plan
for tourism. Eleven indicators were statistically signifiba different after the
deliberation meeting: 2 ecological, 7 social, and 2 economi@ €ethlogical indicators
were associated with protection of ecologically sensitivasaand rare species. The
economic indicators were related to salaries and revenues frorimimer products.
Social indicators were associated with institutional coordinatradjtional knowledge,
and availability of places for family gatherings.

The analysis of frequencies indicated that after deliberationnthmeber of
ecological indicators increased in importance. This indicatésettidogical indicators
changed due to the decision to pursue a forest plan for tourismal 8wlicators also
changed in preferences. Indicators that were ranked higherrglated to community
participation for decision-making and administration. Two economic atalis
increased in ranking and those were related to wages and production of forest products.

The deliberation process unveiled the importance of forest admilosteatd the
need for professional help to pursue a forest management plan. Additionally, tielibera
made the process legitimate and transparent.

Analysis and deliberation were important to understand how people drame

indicators of sustainable forest management according to theirgareés and a common
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management objective. Peoples’ preferences concerning indicatorged as they were
exposed to knowledge and deliberation because of the desire to impke@mistent
management plan that met social needs without jeopardizing dlegieal sustainability

of the forest.

7.2 Conclusions

From the findings of this research, several conclusions have been developed.

e Forest owners of La Preciosita have their own holistic view damable
forest management, which includes ecological, social, and economic
components.

e People’s preference concerning indicators changed according tmahe
of management and to the information they were exposed to.

e Social indicators were sensitive to significant changes

e Indicators that significantly changed following both analysigtmg and
deliberation indicate that forest owners change preferencesasnd
responsive to new knowledge and also to a commitment with the future of
the forest (as reflected in the selection of plan for touriskteliberation
process).

e Economic indicators that were significantly ranked Ilower after
deliberation reflect that forest owners change preferences consistéhtly w
how they perceive the plan for tourism which is an investmenthfar t

future. This is consistent with the goal set during the acqunsitf the
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land. The fact that the forest has not been used for intensiveshiag/to
obtain economic revenue provides evidence of it.

Sustainable forest management can be accomplished at theeloslaif |
people’s values are included in forest planning.

Indicators of sustainable forest management must be translatdddako
people’s language for better understanding and acceptability.

Conflicts can be avoided if values are included in forest planning.

A decision-making process that contains knowledge (analysis) and
community participation (deliberation) can serve as means heevac
sustainable forest management.

The process of analysis and deliberation was responsible for to the
acceptance of the forest plan for tourism.

It is important to explain to forest owners what a forest mamagt plan

is and allow them to express their concerns.

A clear goal for forest management helps to refine indicatodstlaus
eases the way to accomplish SFM.

Forest owners in the community of La Preciosita are wiliingake trade
offs. La Preciosita is considered the most economically undseajeed
area of the region; however, forest owners put more value on ecotlogica
and social indicators. Furthermore, the initial reluctance to Haimees
diminished when technical information on the importance of opening the
canopy and reducing forest density to maintain health of the foast

explained. This indicates that maintaining a healthy foresercis a

144



priority for this particular population. Forest owners have stepgtual,
personal, and social relations to the forest.

e This research is a solid contribution to the ongoing researchnaitoi
understand best practices to assess SFM at the local lewehiah

community participation plays an important role.

7.3 Recommendations and Reflections upon the Process

The researcher perceived a common community concern for watéabaitgi
and its relation to forest cover. However, indicators seleetéetifto capture this issue
in a comprehensive manner. Therefore, it is recommended to investedfort to
develop indicators that address water availability and quality wa that shows the
relationship among forest, water, and society.

It is recommended to forestry professionals and legislatoiaclude people’s
values in forest planning and forest management plans. Foresteegestatdrs tend to
believe that economic development is important to communitiesjsthmet always a
priority. Therefore, understanding local values helps to addregsdm@®mic problem in
an efficient way without jeopardizing social and ecological values.

It is also important to inform forest's owners what a foreshagement plan
means. Taking for granted that forest's owners already hawvemaftion might hurt
process of community participation and, therefore, progress towards SFM.

During this research project, the researcher experienced soalkenges.

Working on interdisciplinary projects not only requires a good knowledgehef

145



disciplines but also requires an understanding of how the discipliries dit the same
time, working with different stakeholders requires understanding andliabon. It is

important to always remember who the final beneficiaries ofptiogect are. In this
sense, a good key point is to be able to identify if the partieafiaeted or interested,;

this helps to prioritize goals and also to accommodate different stakeholders.
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APPENDICES

Appendix 1: IRB

Oklahoma State University Institutional Review Board

Date: Friday, April 11, 2008
IRB Application No  GU08&4
Proposal Title: The Role of Knowledge and Deliberation on the Development of Local

Indicators for Sustainable Forest Management

Reviewed and Exempt
Processed as:

Status Recommended by Reviewer(s): Approved Protocol Expires: 4/10/2009

Principal

Investigator(s):

Sandra Rodriguez David Lewis

003 LSE 022 Ag Hall
Stillwater, OK 74078 Stillwater, OK 74078

The IRB application referenced above has been approved. It is the judgment of the reviewers that the
rights and welfare of individuals who may be asked to participate in this study will be respected, and that
the research will be conducted in a manner consistent with the IRB requirements as outlined in section 45
CFR 46,

The final versions of any printed recruitment, consent and assent documents bearing the IRB approval
stamp are attached to this letter. These are the versions that must be used during the study.

As Principal Investigator, it is your responsibility to do the following:

1. Conduct this study exactly as it has been approved. Any modifications to the research protocol
must be submitted with the appropriate signatures for IRB approval.

2. Submit a request for continuation if the study extends beyond the approval period of one calendar
year. This continuation must receive IRB review and approval before the research can continue.

3. Report any adverse events to the IRE Chair promptly. Adverse events are those which are

unanticipated and impact the subjects during the course of this research; and

4. Notify the IRB office in writing when your research project is complete.

Please note that approved protocols are subject to monitoring by the IRB and that the IRB office has the
authority to inspect research records associated with this protocol at any time. If you have questions
about the IRB procedures or need any assistance from the Board, please contact Beth McTernan in 219
Cordell North (phone: 405-744-6700, beth. mcteman@okstate.edu).

Sincerely,

S Kennison, Chair
Institutional Review Board




Appendix 2: Interview for Q-Methodology English

Name Gender

Age

Occupation

Educational Level

1. What are the products that you obtain from the forest?

2. How is your relation to the forest?

3. Tell me all the benefits that you obtain from the forest
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4. Would you like to inherit the forest to your children? Why?
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Appendix 3: Interview for Q-Methodology Spanish

Nombre

Edad

Ocupacion

Nivel de Escolaridad

Genero

1. Cuales son los productos que usted obtiene del bosque?

2. COmo/Cuél es su relacion con el bosque?

3. Cuales son los beneficios que usted obtiene del bosque?
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Le gustaria heredarle el bosque a sus hijos? Por qué?
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Appendix 4: Spanish Survey

Nombre
Edad
Nivel de Educacién

Por favor marque con una X la importancia que tigara usted cada uno de los enunciados numerados
Asigne 1 cuando el enunciado no representa ningopertancia y 5 para los muy importantes
Ex: que tan importante es el proteger las aregddsdy zonas de amortiguamiento a lo largo detases de los rios?

Qué tan importante es?

Sin
importancia

Algo
importante

Indiferente

Importante|

Muy
importante

Proteccidn de areas fragiles y zonas de amortigumeo a lo largo de los cauces de los rios

Areas y severidad de &reas con fuego

Area y severidad de ataque por insectos y entrdes

Proteccion de las funciones hidrolégicas

Densidad, tipo, uso, uso de las carreteras &esst

Proteccidn de areas para conservar especiesianess, y representativas

~N (O (o[ (W N

Persistencia de la poblacién de especies nativas

Porcentaje y extension en area de los tipos dea@ga y las clases estructurales relativas addic@n histérica del
bosque

[ee]

9 Niveles de contaminacion en el ecosistema

10 El tamafio de la poblacién y la reproducciénbdsljue son adecuados para mantener niveles deidaggenética

11 El manejo forestal no cambia la frecuencia gemét

12 Uso de técnicas cientificas para transplants@asss nativas

Porcentaje de areas cosechadas con mas del 252talelhd del suelo degradado, compactado, eraosionacon
13 perdida de materia organica

14 Tendencia y regularidad de los eventos ocureddss cursos de agua pertenecientes a la cuenca

15 Las politicas y la plantaciéon son basadas emnmrcion reciente y precisa




Indicador

Sin
importancia

Algo
importante

Indiferente

Importante

Muy
importante

Los objetivos son claramente expresados en relaciditas areas del bosque mas funcionales y saat@ep distribucion

16 espacial.
Los sistemas silviculturales aplicados son apraysauhra el tipo de bosque, la produccion y condidi productos
17 deseados, y la seguridad en el establecimientgpesigion, y crecimiento del bosque.
18 Seguridad en la capacidad de produccién deligosq
19 Calidad del aire, suelo, y agua
El equipo de extraccion es adecuado con las camdisidel bosque con el animo de reducir los impaatcel habitat
20 silvestre, la productividad del suelo, y las comies del bosque en pie, y la calidad y la cantikddgua
21 Los aprovechamientos anuales y/o periédicosalmulados por area y/o volumen prescritos enael pl
22 Identificacion de la distribucion y cambios ariérra disponible para bosque de produccién
23 Sistema de control eficiente para auditorearagiejo en conformidad con el plan
24 Inventarios frecuentemente establecidos y rdusa
25 Toda la documentacién del manejo forestal ds\ada y guardada en una forma en que pueda sefoneaa
Existencia de instrumentos para la coordinaciéer4imstitucional en relacion con el uso de la &igrel manejo del
26 bosque
27 Suficiente y adecuado presupuesto y personalghananejo del bosque
28 La institucién responsable de la investigac@edtal posee prosupuesto y personal adecuados
29 Contribucién de el conocimiento y tradicionesales
30 El acceso al bosque es percibido como segurstg |
31 El proceso debe de ser inclusivo con todosesdsados presentes
Los interesados debe tener informacién detallaslgnificativa reciprocamente necesaria para proeeealidad de la
32 contribucién en el proceso de participacion publica
33 Los interesados y los administradores debemoeen y respetar el interés y los derechos de waola
El proceso de decisién debe ser tan transpareetgparticipantes se sientan seguros que su®oesy valores sean
34 considerados durante el proceso y las decisioréprpducto final
Los administradores forestales cooperan con lasidaties de salud publica en relacion con las e@ades
35 relacionadas con el manejo del bosque y el agubleot
36 El manejo del bosque contribuye con la educagiarinvestigacion
Extension en la que la plantacion y el proceso degjo considera y reline las obligaciones con regjaet asegurar el
37 establecimiento de los derechos indigenas
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Sin Algo Muy
Indicador importancia importante Indiferente Importante| importante
38 Extension en la gue el manejo del bosque camslderoteccion de los lugares espirituales yreslae cultural indigena
39 Area del bosque disponible para actividadesisistencia
40 Lugares especiales para disfrutar de la beflszénica y la soledad
41 El bosque provee lugares de reunién
42 El bosque provee lugares para la educacidmnyéstigacion
43 Respeto por las costumbres y la cultura local
44 Resiliencia en la comunidad
45 Adecuada capacidad institucional
46 Relacion gobierno-gobierno
47 Existencia de mecanismos para repartir los EBogeconémicos derivados del manejo del bosque
48 Los salarios y otros beneficios son acordedamastandares nacionales e internacionales
49 Empleo para la poblacién local asociado al ntadej bosque
50 Cumplimiento estricto con las leyes internadiema nacionales relacionadas con la edad mininiasdeabajadores
51 Personas menores de 18 anos no pueden haegosrpbsados
52 Numero de personas para las que su economisiggsfecativamente relacionada con el bosque
53 Disponibilidad y uso de &reas recreacionales
54 Gasto total por individuo en actividades relaatas con el uso de los productos no maderables
55 Existencia de rentabilidad econémica: Totalinigleso del aprovechamiento excede el gasto
56 Infraestructura para recreacion
57 Produccion de bienes y servicios comerciales
58 Diversidad en la mano de obra
59 Distribucién justa del ingreso obtenido de Iogdpictos extraidos del bosque
60 Ingreso seguro y estable
Los salarios no deben estar por debajo del sat#inona de la regién. El salario del administrad@ws/contratistas
61 independientes debe ser consistente con empleadasiisma categoria en la region.
62 La poblacion local que depende del bosgue dgtes tas mismas oportunidades de capacitacion jeemp
63 Extension de lugares para la recreacion y kedsol
64 Respeto por la cultura, tradicion, y valores
65 El acceso a practicas tradicionales de subsiatdebe ser garantizado
66 Respeto al derecho de la comunidad local paxdaec al bosque.
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Appendix 5: Alternatives of Management

This appendix briefly presents the advantages and disadvantages of the three
alternatives for forest management discussed at the analysis meeting.
1. Status Quo: Currently the forest is fenced; nobody is allowed to access
the forest unless they are granted an authorization from the administration.
The collection of mushrooms, hay, and medicinal plants is permitted only
for domestic consumption. Timber harvesting is not allowed. There are
some advantages of continuing these activities.
e The forest will keep its natural cycle.
e Population of fauna and flora will increase.
However, there are also some disadvantages:
e Forest density will become a fire hazard.
e The forest will be more susceptible to insect infestation.
e The forest will become a place for vandalism.
e The population of wild dogs also increases because of increases
in fauna.

e The community will lose economic benefits.

2. Approved Plan (Intensive Timber Harvesting): There is an approved plan
for timber harvesting (Programa de Manejo Forestal para el
Aprovechamiento de Recursos Forestales en la Sociedad Productora Rural
La Preciosita) which was approved by SEMARNAT in October 2006.

The plan only considers timber harvesting. It was designed to harvest 230



hato extract 28,060 rrof timber over a period of 6 years. The next

possible harvest is in 2050.

Advantages:

The plan is already approved and it follows technical
requirements.

There is an economic benefit from selling the timber.
According to market prices of timber in the region, the net
benefit could be US$420,000 dollars for the six years of
harvesting (US$70,000/year).

The community can access training to become forestry
entrepreneurs.

If the forest is well managed, the government will grant an

incentive for SFM.

Disadvantages:

Cost of labor is high at approximately US$520,000/year, from
which US$20,000/year goes to the technician.

After the last harvest, a new inventory and a new plan are
needed. However, the possibilities to harvest the same amount
of timber again are very low. The forest requires around 50
years to reach a mature, harvestable stage.

A reforestation is needed right after the forest is harvested each
year.

Reforestation is labor and cost intensive.
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e Timber prices fluctuate rapidly, and there is risk associated with

the investment.

3. Plan for Tourism: Q-methodology indicated that the community desired
to preserve the forest and at the same time have economic assets for the
near future. The view of the community is to manage the forest to make it
attractive to tourists. To this end, guided tours to different areas of the
forest can be done; tourist will enjoy of a day of recreation and then will
spend time in family houses where they will learn more about traditional
cooking, medicinal plants, and will use the Aztec traditional spa
(Temaxcal). The community envisions this holistic plan because they
want all the members to benefit. Not everyone in the community likes
forestry activities; additionally, the community has a large population of
women who are more likely to work at home hosting the tourists. In this
sense, the community already acknowledges the extrinsic benefits that the
forest offers. This is more appealing to them because the forest will be
preserved and the community obtains a benefit from it. To achieve
community desires, the management plan for tourism proposed in this
project addresses forest management from the silvicultural viewpoint; or
in other words, how to improve the health of the forest based on the
desired future conditions of the forest reserve area.

Advantages:

e There is an inventory that was obtained from the approved plan.
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e There is an economic incentive for timber harvesting, if the
community organizes the activities.

e Timber harvesting will not be intensive.

e There will be a reduction in fire and insect hazard.

e There will be improvements in the health of the forest.

e Opening the canopy will allow natural regeneration and new
species to establish themselves.

e The forest structure will be enhanced.

e There will be an economic return from tourism.

o If the reserve is well managed, the government will pay
incentives for environmental services.

¢ Non-timber products can also be obtained.

Disadvantages:

e Labor intensive.

e Economic benefits from timber are not large.

e The current structure of the forest will change; therefore,

aesthetics will change.
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Appendix 6: New Forest Management Plan (Amendment to the “Programa de
Manejo Forestal para el Aprovechamiento de Recursos Forestales enSociedad

Productora Rural La Preciosita”

During the General Assembly on September 07, 2009, from the threeattes of
forest management, alternative No. 3 “Plan for Tourism” wascteeleto be
implemented. It was agreed to elaborate a management plaufisnt that restricted
the use of non-timber products to domestic use. The final plan isi@mdanent to the

already approved plan; the following section provides a summary of the plan.

General Obijective Elaborate an amendment to the current Plan which is entitled

“Programa de Manejo Forestal con fines de Turismo para el Bosglee Sbciedad de
Produccion Rural de la Preciosita Sangre de Cristo, Municipio de Ppahuistado de
Puebla.”

Specific Objectives

e To inform forest users about the development of the plan.

e To assure that the forest of La Preciosita provides healtiiggical conditions to
develop tourism.

e To enhance forest conditions using adequate silvicultural systetmaryest all
diameter classes.

Considerations
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The management plan seeks for a heterogeneous structure ofes$testand that will
allow trees in all the diameter classes. It also askadequate spacing between trees to
guarantee natural regeneration and to allow activities aimed at tourism.

The forest was divided into 13 compartments (keeping the same divisiloa approved
plan) for management (see attached map). Data for theriptiescis taken from the
inventory presented in the approved plan; the researcher needed toewsdoamula to
estimate the number of trees per hectare in order to recomneedaiption for trees
within the diameter classes 2-20 centimeter of breast diameight (dbh). A detailed
analysis of the inventory presented in the approved plan suggested imiohgme
thinning program to promote natural regeneration, to reduce the cauentlensity of

small stems and dominant trees, and to avoid fire and insect hazard.

The silvicultural system and treatment remain the samecammeended in the approved
plan, Metodo Mexicano de Ordenacion de Bosques Irregulares (MMaD#Iselection,
respectively. The rotation period is 50 years and the harvestohg isyl3 years. The
plan focuses on the desired future conditions of the forest. The plan seeks to

e Control forest density

e Preserve the floral and faunal composition of the forest

e Provide an attractive place for tourists
To achieve these goals it is necessary to apply a silvicuiyséeem and a prescription
that account for species, number of trees per specie, spatidgdutistr of the trees, and

the mean annual increment.
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Due to the lack of guidelines in Mexico for harvesting a foregt teurism purposes, it
is recommended to use the concept of spacing to optimize the Ueelahd and also to
assure the ecological sustainability. The plan recommendsreters of space between
trees greater than 20 centimeters of dbh, and 3 x 3 meterac#f bptween trees within
the diameter classes 2-20 centimeters dbh. The plan alsomecwi® leaving trees of all
species distributed in all the diameter classes. The foltptainle shows the prescription
of trees larger than 20cm dbh according to the Mexican standards and guidelines.
¢ No. = number of compartments
e Specie = specie to be harvested
e Net area = Net area for each compartment in hectares
e Real existence = current volume of timber in cubic meterb@etare (up to Feb,
2009)
e TV=Total volume of the compartment in cubic meters
e Intensity = Percentage of timber to be harvested in each compartment
e Extraction = volume of timber to be removed per hectare and per conepd in
meters.

¢ Residual = Total volume left in cubic meters per hectare
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Real
Net area | Existences TV Intensity Extraction Residual
% TV
No. Specie Hectare mYha m | (compartment)] riha| n¥/comparment m3/ha
P. leiophylla 73.7 2063 6.9 8.4 142.8
P. montezumae 18.9 529.p 5.8 18 30.6
Quercus 13.2 369.6 11.5 2.9 42.5
2 Subtotals 27 (17) 105.8 2961.9 24.2 12. 215.9
P. leiophylla 170.3 2384.2 9.7 16.4 232.4 153.7
P. montenzumag 3 42 0.0 0 0 3
Quercus 29.8 417.2 23.5 7 98 22.8
3 Subtotals 14 203.1 2843.4 33.2 23.6 330.4 179.
P. leiophylla 84.9 933.9 10.8 9.2 101.2 75.7
P. montezumae 18.6 204.p6 5.4 jl 11 17.
Quercus 5.1 56.1 19.6 1 11 4.1
4 Subtotals 11 108.6 1194.6 35.8 11.p 123.2 974
P. leiophylla 101.9 1222.8 10.8 11 132 90.9
P. montezumae 12.2 146.4 9.0 11 13.2 11)
Quercus 12.3 147.4 18.7 2.3 27.6 10
5 Subtotals 12 126.4 1516.4 38.5 14.4 172.8 112
P. pseudostrobup 34.8 104.4 7.5 2.6 7.8 32.2
Quercus 66.7 200.1 17.4 116 34.8 55.]
6 Subtotals 3 101.5 304.5 24.9 14.% 42.6 87.3
P. leiophylla 72.2 1227.4 12.0 8.7 147.9 63.5
Quercus 5.1 86.7 21.6 1.1 18.7 4
7 Subtotals 17 77.3 1314.1 33.6 9.8 166.6 67.5
P. leiophylla 35.4 283.2 14.7 5.2 41.6 30.2
P. montezumae 11.6 92.4 7.8 0.p 7.2 10.
Quercus 10.6 84.8 23.6 2.9 20 8.1
9 Subtotals 8 57.6 460.8 46.0 8.6 68.8 49
P. leiophylla 71.6 3007.2 12.2 8.7 365.4 62.9
P. montezumae 2.8 117.p 0.0 0 0 2.8
P. pseudostrobup 0.7 29.4 0.0 q 0 0.7
Quercus 7 294 214 1.5 63 55
10 | Subtotals 42 82.1 3448.3 33.6 10.2 428.4 71.9
P. leiophylla 17.8 213.6 10.1 1.8 21.6 16
Quercus 26.2 314.4 19.1 5 60 21.2
11 | Subtotals 12 44 528 29.2 6.8 81.6 37.2
P. leiophylla 111.5 1784 8.2 9.1 145.6 102.4
Quercus 4.9 78.4 24.5 1.7 19.2 3.7
12 | Subtotals 16 116.4 1862.4 32.7 10.8 164.8 106.
P. leiophylla 138.4 1522.4 7.5 104 114.4 128
Quercus 7.6 83.6 17.1 1.3 14.3 6.3
13 | Subtotals 11 146 1606 24.6 11.1 128.7 134,

There was a reduction of more than 50% of volume harvesting compatedhe

approved plan. The plan recommends having a prompt inventory of corapaNim 2;

10 hectares were subject to harvesting in 2007. Although the prescigpéistimated to
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the 17 hectares that have been left alone, the residual volume could estirbated

because there is not information on the number of trees left after the 2007 hgrvestin

For stems smaller than 20 cm, bdh the prescription is provided in nwintvsees. The
following table shows the prescription for compartment No. 4.

CD = diameter class in centimeters

Actual = number of current trees

Desire = number of desired trees

Trees to harvest = Number of trees to be harvested

BA = Basal area

Actual Desire Trees to
DC (cm) | (BA=14.2) | (BA=14.8) | harvest
2 2682 996 1687
4 1472 669 803
6 808 449 358
8 443 302 141
10 243 203 40
12 133 136 -3
14 73 92 -18
16 40 62 21
18 22 41 -19
20 12 28 -16

A negative number indicates that there are not enough trees inahregteli class to meet
the BA required in the compartment. This is a constant situatidheirforest of La
Preciosita; it is a forest with a large number of dominamst@nd a large number of

small stems. Medium size trees are sparse, and theirogeveht has been disturbed
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because the density of the canopy does not allow enough light themdjtipnally there
is a high competition for space among trees within the shaatieter classes and they do

not grow tall enough to succeed.

The prescription presented encourages the opening of the canopyorate light in

and to reduce the competition to allow more space between trees. The next roursd of tree
will have enough space and light to successfully grow. The strucfutlee forest is
enhanced because small trees are going to be able to reacimnsezies and develop
better. The prescription also regulates the production function of dhestf
Additionally, the forest will have open space to see through; toutlisenjoy watching

wild animals and will be able to hike.

Recommendations

e It is recommended to make an inventory for compartment 8 in alflitmeeter
classes.

e An inventory for compartments one and three are also recommendede Thos
compartments were harvested in 2007. It is important to know whédtber t
compartments meet the desired future condition in terms of numberesfand
species.

e It is recommended to make an inventory immediately after theesiamg to
guarantee that the number of trees and species left megiettiication in the

prescription.
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Because of the large number of mother trees, it is recommeadestablish a
nursery as another source of income for the community.

Due the high density of the forest, it is important to open fivesl around the
compartments to avoid accidents.

It is important to clarify the legal area of the forestlathg study observed that
different institutions register different areas.

A document with rules and regulations as well as distribution of iehels to be
one of the priorities of forest owners, before they become engageg activity.
The study also shows that the lack of this document has beecatise of
misunderstandings.

Timber obtaining from extraction can be used domestically.

Small trees that are going to be extracted can be used as fuel-wood.

It is highly recommend that forest owners assist in trairaegociated with
administration, equipment manipulation, and business.

Finally, it is recommended to start programs to organize theragepkan for
tourism; the present forest management plan provides guidancédos o start

activities.
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The Plan for Tourism used cartography provided from the previous “Programa de®Mane]

Forestal — 2006). The following map, shows the number and localizatiotiheof

compartment. It was elaborated for the Forestry Engineer HectaaGarc
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Appendix 7: Final Interview -English

Name Gender

Age

Education Level

4. Do you like this New Plan? Please check the correspondent answer.

Yes

No Why?

5. Do you think that the Plan satisfies your preferences in relation to forest

management? Please check the answer.

Si

No Why?

6. In ascale 1to 5 please check how do you like these provisions?

e The New Plan allows for the use of non timber products

e The forest is going to be preserved
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The New Plan helps with the community’s economic development

Managing the forest as a tourism place will help to generate jobs

We as community can use the forest as a place for recreation

We can obtain fuel wood without jeopardizing the wealth of the forest

The community can actively participate in forest management
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Appendix 8: Final Interview Spanish

Nombre
Edad

Nivel de Escolaridad

7. Le gusta el Nuevo Plan? Marque la respuesta correspondiente

Si No

Por qué?

8. Considera que el Nuevo Plan satisface sus preferencias en relacion capjel ma
del bosque? Marque la respuesta correspondiente
Si No

Por qué?

9. En escala de 1 a5 califique las siguientes actividades

e El Nuevo Plan permite el uso de los productos no maderables

e El Nuevo Plan ayuda a conservar el bosque
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El Nuevo Plan ayuda con el desarrollo econémico de la comunidad

El manejo del bosque para turismo nos ayudara a generar empleos

Podemos usar el bosque como lugar de descanso

Podemos extraer lefia sin deteriorar el bosque

La comunidad puede participar activamente en el manejo del bosque
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Appendix 9: Copy of the Agreement UPAEP — Forest Owners

URAERP

CONVENIO DE COLABORACION

UPAEP -RESERVA FORESTAL (UMA) DE LA PRECIOSITA

1.-La UPAEP acepta continuar apoyando en el desarrollo comunitario de la Preciosita en
sus diferentes proyectos de vida y en ellos lo que corresponde a su UMA o reserva
forestal.

2.-La UPAERP esta dispuesta a dar la asesoria necesaria en organizacion , capacitacion y
sobre todo en la formacion de las futuras generaciones para que la UMA sea una
alternativa sustentable para un desarrollo comunitario de la Preciosita, esto en
coordinacion con las diferentes instituciones federales y estatales ,fundaciones y
organismos civiles que participen.

3.-La UPAERP esta dispuesta a participar activa y permanentemente siempre y cuando los
duefios y socios de la UMA tengan un reglamento debidamente elaborado por ellos
mismos que norme sus diferentes situaciones que les permita tener la seguridad de que
las inversiones en capital humano y forestal que se realicen encuentren una garantia de
sostenibilidad organizativa.

La UMA de la preciosita se compromete a partir de la firma de este convenio a empezar
las acciones necesarias para tener su reglamento en un plazo no mayor de 4 meses
empezando con la formacién de un comité nombrado por su asamblea de socios.

Dicho comité elaborara un borrador el cual llevara a su asamblea de socios las veces que
sea necesario hasta que dicha asamblea este satisfecha de su contenido para ser aprobado
por mayoria.

—————————————————— e RO
Poas e o —_—— ]
Universidad Popular Auténoma del Estado de Puebla

21 Sur 1103 - Col. Santiago « C.P. 72160 - Puebla, Pue. - México

Tel. 01 (222) 229 94 00, 229 94 99 + Fax 01 (222) 232 52 51 - 01800 224 2200 + www.upaep.mx
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El reglamento por ser interno debera contemplar todas las situaciones propias por las que
han pasado sus socios y que conocen perfectamente como son la definicion de socio,
traslado de derechos , faenas, permisos para uso de la reserva ,que instituciones o
personas pueden hacer trabajos y otras mas.

Este reglamento puede o no ser diferente al que se les exige oficialmente como UMA
dado que esta UMA fue comprada por sus socios en su totalidad o mayoria ejidatarios de
el ejido de la Preciosita.

La UPAEP se compromete como fue mencionado en la primera parte del convenio a
acompaiiar a los directivos y socios de la UMA en la organizacion para la elaboracion
del reglamento.

4.-La UPAEP estara dispuesta a dar sus apoyos en el presente y futuro siempre y
cuando se de una coordinacion bien especificada con la UMA y con otras instituciones
que deseen participar para bien de la UMA en el desarrollo de la misma

5.-Los firmantes de este convenio UPAEP y UMA de la preciosita se comprometen a
cumplir este convenio a partir de su firma y en 4 meses mas en una asamblea de socios
rectificarlo o modificarlo para continuar en una alianza para bien de el desarrollo de la
comunidad de la Preciosita.

Siendo las 13 horas del dia 8 de febrero de 2009 firman en los bosques de la UMA
ubicados en el municipio de Santa Rita Tlahuapan en el estado de Puebla, México :

Por la UMA su directiva :

Presidente

2
Nombre éll_m @wﬂf‘ﬂ rmo%m\—
Fima [z, ) ik AIPY 2P0 G lra
Secretario P
Nombre N\k% W&Lwﬁﬂfﬂ)

~J ~J

Firma

P e e e s ettt eSbmieameee]
Universidad Popular Auténoma del Estado de Puebla

21 Sur 1103 - Col. Santiago - C.P. 72160 - Puebla, Pue. - México

Tel. 01 (222) 229 94 00, 229 94 99 - Fax 01 (222) 232 52 51 - 01800 224 2200  www.upaep.mx
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Por la UPAEP

Nombre

Firma

Nombre y firma &%u MWW
zmma Souss &W/@
aemd?/m @tﬁm@w M/@

T Gl w&:@@ /

. c&e Pablo Moetdinor faindig

6 Dflj)p\fb (QBIMMO MM!N%
0 . Cowda Calollsro Matlineer.

M§vel o bullime P ST
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