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ABSTRACT

People and forests in development: perspectives from Cuba 
(g) Gina LaHaye, April 1996

Since 1959, forest cover In Cuba has increased by approximately 30% to
1.1 million hectares in 1992. As forest cover was expanding in Cuba, 
human welfare conditions were also Improving, rising to their highest 
levels in all of Latin American and the Caribbean in the early 1990s. This 
thesis argues that individual perceptions and uses of forest resources 
have influenced Cuban development. The bases for the argument rests 
on an analysis of attitudes and activities in Establo, a community
located in the Sierra del Rosario region of western Cuba. The thesis
claims that Cuba has implemented Alternative Development strategies 
in its socialization of forestry. Data from the community case study were 
used to examine If, and to what extent, forest resources have a function 
in the development of the community of Establo. As community 
interests are most affected by changes in local forest conditions, 
community-based research, it Is argued, provides vital insight into the 
links between forest development and social development. The thesis
contributes to the understanding of the process of forest development in 
Cuba.

Field data from interviews, questionnaires, and local forest surveys were 
gathered and analyzed on the basis of Q-methodology. Structured 
interviews with 60 respondents resulted in a total of 76 self-referent 
forest-related statements. Fifteen respondents were asked to rank the 76 
statements along a continuum of most agree to most disagree 
(-5...0...+5) for the purpose of defining attitude (psychological) types. A 
factor analysis of the 15 Q-sorts revealed seven attitude types with
respect to forests. Attitudes towards forests indicated a high degree of 
local human-forest interactions, forest conservationist perspectives, and 
multiple values for local and national forest resources. Forests and forest 
products were found to be essential in the everyday lives of the local 
people, but appeared to only have a moderate influence on the 
development of Establo. Forest development In and near Establo has 
played an important part in the community's overall stability since 
1959, but has been an insignificant factor in the community's economic 
development. Past forest development efforts appeared to be facilitated 
via several social-political instruments : national and community-based 
leadership and participation in forest development activities, education 
and application of knowledge, integration of human and ecological 
objectives, and the determination to be self-reliant.

Key Words: Community, Cuba, Development, Forest, Q-methodology



GLOSSARY OF TERMS AND ACRONYMS

CDR Committee for the defence of the Revolution

CITMA Ministry of Science, Technology, and the Environment

IBS Institute of Ecology and Systematies

IIP  Institute of Forest Investigations

km  k ilo m ete r

m m e te r

MAB Man and the Biosphere Program (Sm ithsonian Institute)

NPED National Program of Environment and Development

Neotropical forest: forests in Central and South America (including
C aribbean R egion) ch arac te rized  by several sem i- 
deciduous fo rest tree genera includ ing  S w i e t e n i a ,  
Metopium, Hippomane, Dipholis, and Cameraria. Other 
tree species include Oxandra, H ypela te , Sacom phalus, 
Petitia, and Haenianthus.

Social forestry: a participatory process that brings about the
integration of social values into the practice o f forestry 
and leads to the principal use of forest products for 
m eeting basic hum an needs. B asic needs include  
sustainable and clean supplies o f drinking w ater, air, 
arable soil, food, and energy.
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CHAPTER 1. INTRODUCTION

" ... The forests are decreasing, the air is being poisoned, the 
rivers are being contaminated. Countless species of plants and 
animals are perishing. The soils are impoverished. Old and new 
epidem ics are growing, and the legions o f the dispossessed 
continue to m ultiply. W ill the next generations reach the 
promised land pledged half a century ago by UN members'^"

Fidel Castro Ruz,
October 23, 1995 
In a speech to UN 
General Assembly, New 
York, USA.

1.1 Background

Forests are known to have an essential function in the quality o f the 

earth's biosphere and the stability o f climatic patterns (Geiger, 1980; 

Cannell and Jackson, 1985). Trees and other plants not only produce 

the oxygen we breathe, but serve as natural filters for a host of 

potentially harmful substances in the atmosphere, earth's crust, and 

water (Farb, 1973). Beyond the environmental influences, forests are 

also important in economies as sources o f great economic wealth: 

tim ber, pharm aceu ticals, energy, food, w ater, and rec rea tio n  

(M endelsohn and Balick, 1995; Awang and Yuan, 1993; W o r ld  

Tourism  O rganization  N ew s. Aug. 8, 1995). Beyond the obvious 

econom ic influences, fo rests also provide a variety  of social 

necessities; wood, medicine, food and water as well as m ental and 

spiritual nourishment (Bahuguna et a i  1994; Brundtland et al. 1987; 

M arini-Bettolo, 1991; W ickram asinghe, 1994; W orld Bank, 1992).



How, and how much, we consume reveals our objectives and 

approach to development.

Forests have been studied for hundreds of years yet, despite vast 

academic and practical knowledge, the social dimension of forestry is 

only just beginning to make its way into the main stream literature 

(Berkley and Korber, 1995, p.712). While the development literature 

has barely addressed forestry  issues, the m ainstream  forestry 

literature has yet to prioritize the integration of social elements into 

forest management and operations systems. This may be explained 

by the traditional practice of forestry as an art and science of 

growing trees to meet economic objectives, and developm ent as a 

trad itionally  econom ically-m otivated process (Sm ith, 1986; Levitt, 

1992, p. 1-2).

Guided by the Cuban Revolution's objective to provide all Cubans 

with the basic necessities of drinking water, clean air, arable soil, 

food, and energy, forest development in Cuba became a participatory 

process that brought about the integration o f social values into the 

practice of forestry. The use of forest products for meeting basic 

human needs first has resulted in both social and forest development 

benefits. Hundreds of thousands of Cubans have participated in 

planting and protecting forested areas to the extent that Cuba's forest 

cover has increased from an estimated 12% to 19% over the past 30 

years (Reed, 1992, p.36-48; CITMA, 1993, p.52; PAO, 1993). Mather 

(1992) has indicated that Cuba is a clear exception to the dominant 

deforestation trend am ongst 'developing' countries (M ather, 1992,



p.370-371). According to Mather (1992) the major factors in forest 

transitions have likely been associated with trends in population, 

dem and for forest products-services, valuation o f resources and 

perceptions of forests (Mather, 1992, p .372-374). M ather (1992) also 

notes that such associations are not well understood. Transitions in 

forest area require further study as they are scattered and vague 

and generally not well understood (Mather, 1992, p.375).

Over eight thousand plant species and 550 tree species flourish 

throughout Cuba (Bisse, 1988. p.xv; Black, 1976, p. 19). Nearly one 

thousand of Cuba's plant species are considered endangered, o f which 

87% are endemic to the country (Government o f Cuba, [April 16] 

1993). Cuba is also home to 37% of terrestrial vertebrate species 

living in the Caribbean region. Of the 532 land vertebrate species in 

Cuba, 32% are endemic to Cuba (B o h e m ia . April 9, 1993). In all, 

approximately 51% of all species in Cuba are endemic to the country 

(B iodiversity New s. No. 4, Spring/Summer 1995, p.7). Such findings 

are gaining the attention of scientists, environmentalists, and tourists 

from around the world.

Cuba has also gained international attention from researchers in the 

field  o f developm ent. Recent global developm ent reports clearly 

indicate that Cuba has achieved rem arkable social progress since 

1959 and now ranks number one in Latin America and the Caribbean 

in the health care and education sectors (Ftirntrapp-K loep, 1995; 

Human D evelopm ent Report, 1995; W orld Bank, 1995; W orld 

Resources Institute, 1992), Cuba's social developments have reached



most of its 10.8 million people without destroying the forest In the

process. In fact, Cuba's forests have expanded, wildlife habitat has

im proved, stric t environm ental laws have been leg islated  and

enforced , susta inab le  ag ricu ltu re  techniques are p ractised  at 

com m ercial levels, and environm ental education Is taught in most 

schools (Levins, 1991, p .6-18). W hile Cuba's social and political

developm ents have been studied extensively, few have considered 

the role forests have played in Cuba's development. Fidel Castro's 

views on environmental stewardship have been well-documented in 

his speeches to the U.N. and the Cuban people, but what do the 

ordinary people of Cuba think about the environment and forests In 

particular? How have the interactions of people with forests affected 

the process of developm ent in Cuba? In its own unique way It 

appears that Cuba has shown that deplorable social and ecological 

conditions may be overcom e (sim ultaneously) when political and 

public will co-exist. The process of Cuba's remarkable social and 

fo restry  developm ents certa in ly  m erits in te rna tiona l a tten tion  

(W estoby, 1989, p. 132).

1.2 Rationale for the Study

Society has changed. Hum an population grow th, technological 

innovations, education and im proved com m unications have altered 

the way in which most societies perceive and consum e forest 

products. A new forest management paradigm has recently emerged 

with its roots in ecosystem health, sustainability, and multiple-use of



forests (Beckley and Korber, 1995, p .712). These qualities, which are 

central to the Alternative Development Paradigm, have precipitated 

from a growing awareness of human connection and function in 

ecology. Key A lternative Developm ent concepts include people- 

centred development, self-reliance, the use o f natural resources for 

satisfying basic human needs, harmonization with local ecological 

dynamics, participatory activities originating from  w ithin a free 

society, and actions aimed at structural transform ation towards self 

management and participation in decision making (H ettne, 1990, 

p. 153-154; Korten, 1990; Gardner and Roseland, 1989, p .26-34). Cuba 

has been evolving within this 'new' paradigm for the past 37 years 

and has achieved considerable success (F iirntrapp-K loep, 1995; 

Human D evelopm ent R eport, 1995). U nderstand ing  ind iv idual 

attitudes and actions within the Cuban com m unity may provide 

insight into the basic mechanisms of how Alternative Development 

can be successful (Chapter 4).

Worldwide, rural community interests are most affected by non-crop 

functions o f forests and are usually the first to be affected by 

changes in local forest structure (PAO, 1958, p. 193). The study of a 

community's dependence on forest resources provides vital insight 

into the links betw een fo rest developm ent and com m unity  

development. Investigating individual and community forest values 

may reveal certain psychological dispositions that enable forest 

developm ent to flourish  or flounder. E xam ining  the C uban 

perspective may also facilitate a better understanding of people- 

forest Interactions and clarify the role of social organization in



facilitating development.

W hile most countries are only beginning to admit that a world-wide 

forest crises is looming, early Cuban Revolutionaries acknowledged 

this reality for Cuba and, in 1959, set out to address its forest crises 

(Reed, 1992). Unfortunately, Cuba's achievements and setbacks in the 

process of forest developm ent and its socialization have remained 

largely unreported outside of Cuba. While Cuba's success has been 

a ttribu ted  to com m unity-based, people-centred developm ent, the 

role of Cuban society in achieving current forestry conditions has yet 

to be studied objectively at the community level. Cuban attitudes 

towards forest development remain undocumented, obscure and void 

o f analysis. Num erous studies in the field of social forestry 

recommend that alternative systems of social organization in forest 

developm ent need to be better understood (W ickram asinghe, 1994; 

Bahuguna, 1994, p.272; Korten, 1990, p.91, 214-216). Understanding 

why and how different forest management regimes succeed or fail in 

winning public support and participation could expedite future forest 

development efforts. This thesis involved an in-depth examination of 

the interactions of people with forests for a single case study of a 

rural community in western Cuba.



1,3 Research Question and Thesis Statement

This study investigates people's perspectives and uses of forests and 

forest products w ithin a single case study fram ew ork. It also 

examines if, and to what extent, forest resources have a function in 

the development of the community of Establo in western Cuba, Thus, 

in term s of these objectives, the study addresses the follow ing 

research question;

What function do local perceptions and uses of forests have in 
the development of the community of Establo, Cuba?

Thesis Statement

This thesis argues that individual perceptions and uses o f forest 

resources have influenced comm unity and forest developm ent in 

Establo, Cuba. The study also hypothesizes that forests and forest 

products are essential to the everyday lives of ordinary people. As 

such, community development may be affected to varying degrees 

by the development and/or decline of local forest resources. The 

thesis , argued with evidence, is that Cuba has im plem ented  

A lternative Developm ent strategies in its socialization o f forestry, 

inasm uch as A lternative D evelopm ent is peop le-cen tred , need- 

oriented, ecologically postured, self-reliant, and aimed at structural 

transform ation towards democratic participation in decision m aking 

and self-governm ent (H ettne, 1990, p .153-154; G ardner and 

Roseland, 1989, p.26-34). The case study argument follows a logic



based upon the assum ption that both physical and non-physical 

factors cause and/or influence human behaviour. Both empirical and 

theoretical evidence have been provided through literature reviews* 

field research and observations, and statistical analysis. The thesis 

proposes that more attention should be given to the social and non

tim ber d im ensions o f  fo res t m anagem ent and their role in 

sustainable developm ent.

1.4 Conceptual Framework and Working Ideas In the

The conceptual framework of the thesis is rooted in the concepts 

principles of critica l social research  m ethodology (Cameron, 199S), 

Critical social research is based on the assumption that conditions in 

both physical (terrestria l) and non-physical environm ents (mental* 

social, political, etc.) cause or in^uence human behaviour. Differences 

in behaviour are often studied with reference to non-physical factors 

such as education, social structure, and beliefs. Critical social research 

is based on both analytical and observatory designs. Data are 

purposely related to one another and/or cross referenced to facilitate 

in terpretations and conclusions (Cam eron, 1995). C ritical social 

research method will guide the use of various tools of analysis which 

will exam ine whether or not principles and concepts articulated by 

the A lternative D evelopm ent Paradigm  are present and practised 

with respect to forest development at the community level in Cuba.

Several working ideas will be explored and tested by the findings of
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the data. First, it is important to discuss the concept of a p a ra d ig m , A  

paradigm is a set of dominating principles governing a whole area of 

thought and scientific study (Kuhn, 1962; W ilber and Jameson, 1988, 

p.4). According to Kuhn (1962), a change from one paradigm  to 

another may be foretold by a period of crises which threatens the 

fundamental assumptions of the core principle(s); and identified by a 

change of auxiliary assumptions or by a change in organization and 

structure o f institutional agents beyond structural reform s (Eatwell, 

1987; Kuhn, 1962). In the literature it is argued that three paradigms 

have guided thinking and practise in the field  of developm ent 

studies in the post World War II period: 1) the traditional Orthodox 

Paradigm; 2) the Political-Economy Paradigm; and 3) the Alternative 

Development Paradigm (W ilber and Jam eson, 1988, p.3-27; Hettne, 

1990, p. 152-194; Korten, 1990). There has been a reported shift 

from thinking in the Orthodox Paradigm to the Political-Econom y 

Paradigm, as well as efforts to advance a third Paradigm based on an 

alternative conception of developm ent (W ilber and Jam eson, 1988, 

p.3-27). Forest developm ent theorists, however, have view ed this

shift somewhat differently.

The literature pertaining to forest developm ent appears to only 

recognize two distinct operational paradigms: 1) one paradigm which 

appears to be a synthesis o f O rthodox and Political-E conom y

principles which share the same view o f forestry , inasm uch as 

forestry objectives are founded on m acro-econom ic perceptions of 

production and growth; and 2) a "new" A lternative D evelopm ent

Paradigm which considers forest developm ent based on ecosystem
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health, m ultiple-use management, grassroots participation, principles 

of sustainability, and a micro-economic perspective on development 

(B eck ley  and K orber, 1995, p ,712; C lem ent, 1995, p,62;

W ickramasinghe, 1994). Table I summarizes the author's analytical 

ordering of popular thought and perspective of forest development 

around nine conceptual issues. It represents a com posite of the 

approaches and perceptions of the two schools of forest development 

identified in the literature and asserted in this thesis. The illustration 

clearly shows that the two school of forest development differ along 

at least nine dim ensions of thought. M arxist m odels of forest 

developm ent have not been addressed in the forest developm ent 

lite ra tu re  review ed for this study. M arxist analysis, how ever, 

constitutes a part of the Political-Economy Paradigm with its socio

economic and collective/class framework of analysis which lacks the 

c ritica l th ird  e lem ent o f ecology presen t in the A lternative 

D evelopm ent Paradigm .



Table 1. Schools of Thought in Forest Development (adapted from 
Bengston, 1993),

U

C oncepi Orthodox /  Political-Econom y 

School

The A lternative School

Tim e annual, to maximum of human 
life span

theo re tica l e tern ity

Model E conom ic-social B io lo g ica l-so c ia l

Core /  Goal growth of economic system sustainability  o f  bio logical 
sy s te m

Human Role human as dominant species 
ruling over biological system

human species as part of 
com plex biological system

Use of Resource limited to tangible forest 
products such as tim ber and 
p a p e r

social, aesthetic , sp iritua l, 
energy, food, water

Value System based on present investmeirt 
opportunity and 
supply/dem and; discounts to 
present market price and/or 
willingness to pay or accept 
co m pensa tion

considers fu ture society, 
discounting rate reduced; 
m ultiple values, broad notion 
of value

M easures of 
U n c e rta in ty

market vulnerability; supply 
and demand

ecological degradation and 
renewal time

Fram ew ork few analytical tools or modes 
o f operation

m ultiple, dependent on 
ecology & culture

Land Ethic u t i l i ta r ia n is m co n se rv a tio n

Alternative Developm ent has been the only school o f  thought to 

seriously question and change the underlying assum ptions and 

structure o f Orthodox and Political-Economy thinking (Korten, 1990; 

M acNeill et aL, 1991; Nerfin, 1977). Although the proponents of 

A lterna tive  D evelopm ent agree  w ith the P o litica l-E co n o m y 's  

conception of the need for change through people who share a 

common identity, the A lternative Developm ent Paradigm does not
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require that the State, m arket, or social movement to be the

instrum ent of change. Alternative Development proponents believe 

change, and the implementation of core principles, must be directed 

by local citizens via community-based structures. The role of the 

governm ent would ideally be to fac ilita te  such structures and 

encourage locally-based organizations in a way that does not

dominate or force local groups to carry out activities they do not

agree w ith. A lternative D evelopm ent po litical struc tu res must 

allocate resources through community level governm ent who share 

in the responsibility of development. Such structures would vary 

according to cultural, geographical, and ecological factors (Hettne, 

1990, p.153).

This thesis bases its evaluation o f community development on the 

m easures and concepts of the Alternative Developm ent Paradigm. 

These key Alternative Development concepts will be examined in the 

analysis of forest development in Establo, Cuba. That is, if true

progress is to be made for humankind, forest development must be 

people-centred, need-oriented, participatory at all levels of planning 

and action, ecologically sound, and founded on principles of liberty, 

equality , fratern ity , and biological sustainability  (K orten, 1990; 

N ozick, 1992). Due to the scope and length o f this thesis, 

developm ent theories will not be argued or expanded, but will be 

asserted and referenced throughout the study.

W hile the anti-governm ent movement was gaining support am ongst 

the Cuban people during the 1950s, several fundamental conditions
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of developm ent were em erging th roughout the w orld v/hich 

necessitated and facilitated an alternative approach to development. 

Alternative strategies shared the quality o f being global and national 

in vision, but activated and implemented at the local level (Gardner 

and Roseland, 1989, p.36-48). In particular, the path of Alternative 

D evelopm ent has been paved by core concep ts concern ing  

com m unity-based grassroots structures, ecological stab ility , self- 

reliance, and micro-economic in perspective. Economic dimensions of 

development are important, but secondary factors in the process of 

Alternative Development, After the needs of the community are met, 

and only then, are resource and/or commodity surpluses directed to 

an external market system for economic considerations.

Although self-reliance and self-sufficiency are distinct concepts, one 

should lead to the other, and both imply a sustainability factor. In 

terms of forestry, self-reliance may be defined by a comm unity's 

ability to rely on local forest resources to meet their basic needs. The 

use of imported materials and technology may be permitted so long 

as they do not foster dependence on foreign products or become 

critical to sustaining the system. Any technology introduced to the 

system must be used to complement social and cultural practices. A 

modest consumptive pattern focused on meeting basic necessities is 

assumed so that all community members may share in the benefits 

of employment and the environment (Hettne, 1990, p. 172-179).

Since the publication of 'Our Common Future' (1987), ecologically- 

centred developm ent, or "ecodevelopm ent", has becom e a popular
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subject within the field of development (Korten, 1990, p .26; Hettne, 

1990, p .179). C on trary  to O rthodox th in k in g , A lte rna tive  

Development proponents view the earth’s natural resources as finite. 

As such, the earth cannot tolerate current global exploitation rates 

w ithout suffering irreversib le  degradation. The ecodevelopm ent 

concept is concerned with the rational use of renewable resources* 

and very limited use of non-renewable resources^. E codevelopm ent 

proponents argue that dim inished natural resources have caused 

past human conflicts and the current state of affairs now threatens 

any chance for international peace. The concept also contends that 

comm unities should only rely on local resources (and to a lesser 

extent national resources), to meet their basic needs and sustain 

their livelihoods. Ecodevelopment promotes a proactive participation 

o f  all people and their com m unities in the conservation and 

protection of local resources, with forests being an integral part and 

source o f many natural resources (Hettne, 1990, p. 179-189; Nozick, 

1992, p .67-95). Throughout the world, ecological and econom ic 

interests have often conflicted, but Cuba's Revolutionary philosophy 

reflects a belief that ecologically wise use of forest resources makes 

long-term economic sense (pers. comm. Karen Wald, 1995).

The concept of equity-led development, or "egalitarianism", calls for 

an im m ediate  red is trib u tio n  o f pow er in the w orld , from  

'superpowers* and male domination, to the equal empowerment of all

* plants, animals, a ir, water 
^ minerals , fossil fuels



nations and their citizens. Activities are organized in an attem pt to 

transform  countries into more open and less hierarch!al plaoes; 

Egalitarianism  recognizes the political right to national sovereighty 

and the human rights o f every child» woman, and man. The concept 

focuses on eliminating all discrimination rooted in gender, race, class# 

and cultural diferences. Feminist movements in Cuba and around the 

world have been instrumental in advancing the cause of egalitarian 

development in its entirety, but especially for women and children 

(Hettne, 1990, p.167-172). Cuba's Revolutionary movement has been 

particularly successful in advancing equity-led developm ent in the 

plight o f agrarian reform and public ownership and m anagem ent ^  

land, natural resources, transportation, and principal industries. Cuba 

has become a leader amongst developing nations when it comes to 

im plem enting egalita rian  concepts, and hence, m akes fo r am 

interesting setting in which to study people-forest interactions ,

Functional and norm ative values implied by the above theoretical 

views have been largely based on subjective interpretations o f the 

behaviour o f the 'average' person. This thesis aims to examine such 

theories through an analysis o f people's perceptions o f forests and 

forest developm ent following the principles o f Q-m ethodology, and 

comparing the findings with the findings from the literature and 

local field conditions. Although the Q-method of analysis is objective, 

the findings are open to subjective interpretation by the researcher. 

As McKeown (1990, p.2-3) notes, "...Studying subjectivity presents 

both a methodological dilemma inasmuch as there are always at least 

two su b jec tiv e  " tex ts"  invo lved- the resp o n d en t's  and the



’ "sTVTf't- ...

^  . .  ' » '  '  #

 ̂ : ;. - y m §

investigator's. ... The purpose of Q method is to discover and d ie p %

[the structures and forms of people's opinions] in preparing them W  

understanding and interpreting their m eanings." M cKeown (1990) 

goes on to note, that data collection should capture the texts of # #  

people being studied. “As Stephenson (1967, p. 10) put it, “The W #  

has to be on the person looking, viewing, reading, listening - not as 

we observe him, but as he observes it all himself.” .

1.5 Thesis Format

The thesis progresses through five chapters;

1) introduction;
2) society and forestry in Cuba;
3) description o f study area and research method;
4) results and discussion; and
5) conclusions.

Chapter one outlines the importance of forests, the thesis argument, 

o b jec tiv es , and the ra tiona le  fo r choosing  to study fo rest 

developm ent in Cuba. Chapter two presents a brief past-tO 'present 

overview of society and forestry in Cuba. This overview of forest and 

people in Cuban development is intended to document previous aftd 

existing forest developm ent structures and activities. Chapter three 

highlights the social, geographic, and forestry  conditions in thé 

research area and describes the guiding research methods. Chapter 

three also provides a critique o f the research method, 

and assum ptions. Chapter four presents the results of 

analysis and other data gathered during the fie ld  research , It

Î
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discusses the findings and their relevance to community-based forest 

development in Establo, Cuba, The study concludes with Chapter five, 

a summary of findings, contributions to the study of forestry and 

recom m endations fo r fu rther research . The b ib liog raphy  and 

appendices follow accordingly.
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CHAPTER 2. SOCIETY AND FORESTRY IN CUBA

full of trees, lining the river, lush green, so different from 
ours, each with their own flow er and fruit. B irds singing 
sweetly everywhere: abundant palms..."

Excerpt from the journal of 
C hristopher C olum bus for 
the 28 day of October, 1492 
(see Reed, 1992).

Since C hristopher Colum bus' first voyage to the island, Cuba's 

forested area declined from an estimated 90% to an all time low of 

10-14% in 1959 (see note in Table 2). After 1959, Cuba entered into 

a transitional phase of development which has since become one of 

Latin America's greatest social and forest development phenomena. 

A unique blend of M arxist-Leninist principles and environm entally 

conscience  stra teg ies guided C uba's ex trao rd inary  social and 

environm ental achievem ents which included the mass participation 

of Cubans in reforestation and planning activities. Cuba's forest 

history over the years of deforestation and its transition to a Socialist 

“forest” State are highlighted in the following pages. The chapter also 

exposes some o f the forestry-re la ted  issues that have em erged 

during the recent Special Period in Cuba.
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2,1 Society and Forestry In Pre-Revolutionary Cuba

As Columbus' journal reveals, the small indigenous population of 

Arawak, Siboney, and Taino Indians had scarcely made an impact on 

Cuba's natural forest tW estoby, 1989, p. 130). A century after the 

arrival of Christopher Columbus and the Spanish A rm ada, the 

indigenous had been pushed to the verge of extinction and majestic 

trees no longer lined many of the rivers. Early records indicated 

Spain's first logging operations took place during the 16th century 

along the banks of the Almendares River and the Ariguanabo area 

near Havana (Reed, 1992, p .36). Lumberjacks (N orthern M exican 

slaves) were soon imported to Cuba to replace local indigenous slaves 

who lacked tree felling skills (Black, 1976, p.97). The use of slaves in 

the forest industry made Havana shipyards the most productive and 

largest operations in the Spanish colonies during 17th and 18th 

centuries (W estoby, 1989, p.73, 131; Reed, 1992, p .36). Harvests of 

giant cedar, oak, mahogany, pine, and other precious tim bers were 

used to strengthen Spain's navy and m erchant m arine. Cuban 

timbers and other products were also traded in Europe and other 

parts of the Caribbean.

The Spanish Crown's continual need for tim ber harvesters and 

agriculture labourers generated a massive influx of African slaves in 

the 17th and 18th centuries (Government of Cuba, 1995, p.4). When 

slavery was finally abolished in Cuba in 1865, efforts were made to 

attract Chinese labourers who worked for very low wages (Black, 

1976, p.98). By the turn of the 20th century, Cuba was characterized
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by a blend of African and Spanish cultures, with small Asian and 

French (Haitian) populations (Black, 1976, p .98 -104). Most of the 

estimated II million people living in Cuba today are descendants of 

mixed marriages among these cultures.

During the 18th century, Cuba's agriculture sector expanded to meet 

the demands of foreign markets and its growing population. Sugar 

and coffee plantations increased while tim ber harvesting decreased 

as the supply of veneer and sawlog mahogany and other precious 

woods was depleted (Demeritt, 1991, p. 108-120). By the end of the 

18th century forests had m anaged to regenerate naturally over 

approxim ately 90% of the land, although the forest structure had 

been se rio u sly  degraded (W estoby, 1989, p. 131). W ith the 

in troduction o f the railroad and steam powered engines in the 

1800's, and petrol-pow ered locom otives in the 1900's, the sugar 

industry flourished and extended its roots across Cuba's forest land. 

The industrialization  of agriculture had accelerated deforestation 

beyond previous rates.

The first revolu tionary  war betw een the Spanish Crown and 

naturalized Cubans took place from 1868 to 1878. Carlos Manuel de 

Céspedes, an affluent Cuban landowner and farmer, was amongst the 

first to lead the 19th century revolutionaries and one of the many 

who lost their lives fighting for Cuba's independence. Although the 

10 year conflict failed  to liberate Cuba from Spanish rule, it 

strengthened solidarity among many Cubans. José Marti, a famous 

19th century Cuban writer, captured the aspirations and spirit of the
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struggle in his extensive works of poetry and other writings, M artfs 

self-imposed exile ended when he returned to Cuba in 1895 to join 

the revolutionary fighters. M arti was killed in battle ju st months 

after the Cuba's War of Independence had begun (M cM anus, 1989, 

p.28). His writings are reported to have had a great influence on the 

anti-im perialist and socialist precepts of the Revolution. M a rtfs  

influential writings Include several descriptions of Cuba’s natural 

ecology, such as his “Diary of Dos Rios” , which he wrote in during the 

final days of his life, and his poem, “Tree of my soul”, which reflect 

the beauty of trees. M artfs writings are descriptive and appear to 

encourage a respect for the beauty of the forest, but have not 

contributed to the process of forest development p e t se.

The war against the Spanish Crown continued until 1898 when the 

intervention of the United States ended Spanish rule. In 1901, with 

the assistance of U.S. envoys, a new Constitution was adopted in the 

Cuban Assembly with the addition o f a short addendum . The 

infam ous addendum, known as the Platt Agreem ent, granted the 

United States speciai privileges to intercede in Cuban affairs when 

the U.S. saw fit to do so (McManus, 1989, p.29-30). According to 

Huguet (1958), Cuba's large scale 20th century logging operations 

were a direct consequence of the 1901 Platt Amendment and its 

related 1903 treaty with the U.S.. The Platt Amendment gave Cuba a 

"most favoured nation" trading status with the U nited States and 

expedited Cuba-U.S. trade in lumber, sugar, and many other products 

(Huguet, 1958).
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Cuba's agricultural expansion and industrialization  had reduced 

forest cover to 50% of Cuba's land area by the year 1900 (Westoby, 

1989, p. 131). A griculture crops, especially  sugar, becam e the 

prim ary foreign exchange earner during the early 1900s (Bergad, 

1990). Sugar came to occupy 33% of Cuba's productive ferrolitic and 

humic-calsimorphic soils by the 1920s, while cattle, coffee, rice, corn, 

and beans were cultivated on less fertile soils (Reed, 1992, p.36). 

During this time 8% of the large agriculture land holdings constituted 

71% of the land ownership (Black, 1976, p.389). Indeed, Fidel Castro's 

father was him self one of the smaller landowners having owned 800 

ha of land and leased another 10,000 ha (Betto, 1988, p.93-94), 

Although Castro's father did not obtain his land via political channels, 

politics had played a major role in the granting of concessions for 

many foreign and Cuban land owners. The agricultural and forestry 

affairs o f the first half of the 20th century were administered by 

several political factions, %ut two governments dominated events: 1) 

M achado's elected 'liberal' government dominated politics from 1924 

until 1933; and, 2) Fulgencio Batista's “elected” presidency from 

1940-1944, and his non-elected m ilitary dictatorship from 1952-

1958 (Aguilar, 1972; Bonachea, 1974). Batista's murderous regime 

controlled political power until January 1, 1959, when the popular 

R evolutionary faction led by Fidel Castro Ruz became Cuba's 

governing body.

Governm ent and industrial forest m anagem ent activities prior to

1959 have rem ained largely unreported . Black (1976) m ade 

reference to a to tal of 10 m illion seedlings p lanted by all



administrations before 1959 (Black, 1976, p.20). During interviews in 

1995, several Cubans noted that before the Cuban Revolution, forest 

management was limited to harvesting and natural regeneration. 

Harvested forest lands with more fertile soils were turned into 

private or State agricultural fields. If a site was intensely logged and 

somewhat remote, local farmers would use the area to cultivate their 

own crops. Shifting cultivation had been common practice in many 

areas (pers. comm., various Cubans in Cuba, 1995).

Huguet (1958) estimated that forest cover stood at 50% the 

beginning of the 20th century with only modest imports of foreign 

forest products. By 1958, imports had risen substantially and forest 

cover was reduced to an estimated 10-14%, "most o f which was 

impoverished woodlands" (Huguet, 1958). "In 1957, Cuba consumed 

2.35 million cubic meters o f forest products, importing most of its 

pine and all its plywood, newsprint, and paper. Imports represented 

73% of the total forest products consumed in Cuba, amounting to an 

expenditure of US$34 million" (Reed, 1992, p.38). Considering Cuba's 

logging history, forest statistics, and personal commentaries from 

older Cubans, it would be accurate to say that prior to 1959 the 

governments of Cuba did not undertake any significant forest 

development activities.

Huguet's report (1958) did not include forest data from the 

mountainous Oriente region of eastern Cuba. The Batista government 

denied Huguet permission to visit the area because o f dangerous 

rebel activities throughout the area. One year after the PAO
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published Huguet's report, these same rebels came down from the 

mountains and out of the forests in a victorious defeat of the Batista 

government. The most favoured nations status was withdrawn the 

following year with the introduction of agricultural reforms by 

Cuba's new government. The new government led by Fidel Castro Ruz 

read Huguet's  report and began im plem enting most o f  Its 

recommendations. Table 2 reflects the changes the Revolutionary 

reforms had after 1959.

Table 2. Official statistics from the Government of the Republic of 
Cuba on forest development in Cuba (CITMA, 1993, 52).

Y ear Total Area 
(Mil. ha)

Forest
Cover

(Mil.ha)

Forest
A rea
(%)

Population 
(Mii. inhab)

F o re s t /
inhab.

(ha)

18 1 2 11.1 9.9+ 89.2 0.5 19.8

1 9 0 0 11.1 6.0 54.0* 1.8 3.3

1 9 5 9 11.1 1.5 14.0* 6.9 0 .22

1991 11.1 2 .16 19.5* 10.8 0 .20

+ A lthough fores t cove r  may not have decreased  sign if ican tly  from 
ISOO-1800, timber quality and forest dynamics had seriously deteriorated,

* Estimates average from 50*54% cover In 1900, 10-14% in 1959, and 
18.2-26.0% in 1990-1991. See Huguet, 1958 (PAO Report); Westoby, 1989, p . l3 l  
132; Reed, 1992, p.36-48; PAO, 1993; Rosset &  Benjamin, 1994;
Jan/Feb, & Sept., 1995.
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2,2 Forest Renewal and Social Development In Cuba

"Always, we stuck to the woods. On some rare occasions we 
would sleep at some hut close to the woods. Daytime was spent 
under the protection of the tall trees, under a canopy of leaves, 
and always on guard."

E r n e s t o  C h e  G u e v a r a ,  1967 .
E p i s o d e s  o f  th e  R e v o lu t io n a r y
W ar,  p .60 .

During interviews conducted for this study, several older Cubans 

noted the importance o f forested areas in defeating the Batista 

government both locally and nationally (pers. comm., Alejandro Chile 

and Parmenuo Pefia, 1995). The radical changes introduced by the 

men and women referred to in Che Guevara's quote enabled Cuba's 

forest cover to vastly increase in the past 37 years. Prior to 1959, 

Cuba's forest policies and practices resembled those o f any other 

developing capitalist countries. The beginning of the Revolution 

marked the end of imperialism in Cuba and beginning of a sovereign 

workers' socialist State. Forest resources, and all o ther natural 

resources in Cuba, became State property. New conservationist 

policies were introduced and all timber exports were halted. The 

search for detailed publications on Cuba's forest industry operations 

and administration from 1960 to the 1980s was unsuccessful, but 

information was obtained from atlases, business reports, and 

personal interviews with Cuban foresters.

The task of rehabilitating Cuba's forests and forest industry was not
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easy given the impoverished state of the forests and a lack of trained 

staff and research to guide forest development (Westoby, 1989, 

p. 132), Natural resources and most of the remaining forest land were 

nationalized in 1959 and 1963 under the Agrarian Reform Law, 

Private land ownership has always been permitted in Cuba, but has 

been restricted since 1963 to an area of less than 67 ha for 

individual and corporate ownership. In the case study area, only a 

few o f  the respondents owned or rented small parcels of land. 

Private commercial forest management activities were not evident. It 

appears that the State has been the only official manager of forest 

lands since 1959, Westoby (1989) noted that the State had a great 

task on their hands in 1959, as there had been no information on 

forest production capacity or its economic potential. With little 

scientific preparation, Cubans began cultivating trees in record 

numbers, planting an estimated 68 million seedlings from 1960 to 

1965 (Reed, 1992, p.38). Unfortunately, a significant proportion of 

these early plantations were loss to poor quality seed, species-site 

mismatches, and failure to tend the tree crops during the first five 

years. Despite overcutting in the early 1960s, the new government 

failed to meet even half the required wood production estimates of

150,000 cubic metres (m^). The failure to meet wood demands 

brought about an emphasis on production activities that used wood 

more efficiently (Westoby, 1989, p. 132). The annual allowable cut 

(AAC) was reduced to 45,000 m^ accordingly and greater emphasis 

was placed on improved reforestation and conservation activities.

As Cuban forestry students graduated from university and training
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centres and joined the workforce, reforestation programs became 

more successful, The IIP has estimated there are now over 1000 

professional foresters and more than 3000 forest technicians in Cuba 

(IIP, Sub'project proposal No. 11.7, unpublished). Together, foresters, 

technicians, and thousands of volunteers and paid labourers 

effectively reversed the rate of deforestation and achieved planting

rates in excess of 46 million seedlings per year over the past 30 

years (Reed, 1992, p.38). Planting programs have included a mix of 

mahogany, cedar, caoba, majagua, Caribbean pine, eucalyptus, and 

royal palm (Black, 1976, p,20; Appendix VII).

The 1961 U.S. embargo on Cuba fostered a strong relationship

between Cuba and the (former) Soviet Union, especially during the 

years 1962-1989 (Zimbalist and Eckstein, 1994, p .7; Ritter, 1992, 

p. 116). Trade and technological exchanges with the Soviet Union and 

other Marxist-Leninist countries in Eastern Europe improved all 

sectors of Cuba's industrial infrastructure, some more sustainably

than others (Eckstein, 1994). M echanization o f  d ifficu lt and 

dangerous jobs was a main objective in the 1960s and 1970s. Several 

sawmills and pulp and paper mills were built during this period with 

im ported machinery such as Beloit-Fampa m achines. Tractors, 

chainsaws, silvicultural tools, and milling equipment were traded for 

Cuban sugar and small quantities of other products (pers. comm. 

Hernândez-Figueroa and various forestry workers, 1995). During the 

1970s, the federal government became increasing aware of the rising 

national debt, environmental hazards, and Cuba's dependence on 

imports. During the same period, research findings, education, and
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ideological visions were evolving towards more sustainable systems 

of industrial development which were less harmful to human and 

ecological development. As the U.S. blockade tightened and Cuba's 

sugar harvest decreased, machine parts, fuels, and technological 

upgrades became increasingly difficult to obtain. By the time Soviet" 

Cuban relations had disintegrated in 1989, many mills were in need 

of serious repair and upgrading.

According to "FAO Yearbook: forest products 1981-1992” (FAO, 

1994), Cuba's roundwood production in 1981 was 3,316,000 m^ and 

remained steady until 1992. Cuba began importing roundwood again 

in 1987, and exported a small amount in 1991 (FAO, 1994, p. 11), 

Cuba exported other processed forest products from 1984-1992, and 

probably continues to do so on a small scale today (FAO, 1994, 

p.278). Fuelwood, and a small amount of charcoal, production was 

estimated to be 2,802,000 m  ̂ in 1981, and has experienced a steady 

decline since then to 2,529,000 m^ in 1992 (PAO, 1994, p. 18). Cuba 

imported small quantities of wood in all FAO wood commodity 

categories over the period from 1981-1992, except for veneer sheets 

and household/sanitary paper (FAO, 1994). National production of 

manufactured lumber {"tabkros de madeta artificial ”) was estimated 

at 338,000 m^ in 1981 and peaked at 866,000 m^ in 1987 before 

falling below 620,000 m^ in 1988 (Atlas socio-economico de Cuba, 

1990, p.35). Production of industrial chemicals, paper, and cellulose 

from forests amounted to 671.9 million pesos in 1980, but decreased 

to 603.3 million pesos in 1989. Timber production was estimated at 

152.6 million pesos in 1980, but fell after 1985 to 123.4 million
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pesos in 1989 (Atlas socio-economico de Cuba, 1990, p .39). 

Approximately 91 thousand hectares o f production forest were 

estimated to have an extractable merchantable wood volume of 

1,177,500 m3 in 1991 (IIP, Sub-project proposal No, 11,4, 

unpublished). Forest products have contributed many of the basic 

substances used in Cuba's other industrial manufacturing processes 

(pers, comm, Fidel Hernândez-Figueroa, 1995),

By far, Cuba's greatest forest production strategy has been the high 

level of involvement o f the Cuban population in building and 

benefi t t ing  from fores t grow th . C uba 's p eop le -cen tred  and 

ecologically-conscious approach to forest and human development 

has lead to Cuba's first place standing amongst Latin American and 

Caribbean countries in national living standards. Forest resources 

have played an important role in the development of several of 

Cuba's renowned health and educational programs: the Family Doctor 

Plan, the Medical Plan for Agriculture, and the Forestry Production 

Cooperatives Network, They are all involved in the production and 

use of natural medicines (Rodriguez-Rodriguez, et al. 1990), Forest 

buffer zones, forest reserves, urban parks, and community gardens 

have contributed to improved air and water quality and the well

being o f people. Table 3 displays a few of the Revolution 's 

achievements in the social and ecological sectors.
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Table 3. A selection of social and ecological figures on Cuba

1960 1975 1989 1995

Under-five mortality rate* 87 na IS (lowest in L.A.) na

Life expectancy* 63 72 74 (2nd highest in L A.) 75

Adult literacy rate* na 90 96 na

% Pop. with access to safe w ater- na 56 97.7 na

Doctors/person ' 1:1081 1:1122 1:204 (Highest in LA.) 1:194

Scientists /person+ na na (Highest in LA.) same

Housing/family+ na na (Highest in LA.) same

Average of health and education indicators+ na na (Highest in LA.) same

Estimated Population persq.km.~ na 83.8 91.1 97,2

Agricultural Land (% of land area)- na 52.4 54.0 57.4

Forests & woodlands (%of land area, averaged)^ 12.0 15.0 18.8 22.0

Deforestation rate (%)- (-9.6) (-2.8) ( -0.9) 0.9

Sources!

* UNDP Human Development Report. 1990. p.135,143
-  World Bank, World Development Report, 1995, p.86,87; and Eckstein, 1994, p .220-232 
+ Rosset & Benjamin, 1994
- Cuba Business Ian/Feb. 1995
' Cuba Business Sept. 7,1995, p.6
* Average of estimates from Reed, 1992; CITMA, 1993, p.52 FAO, 1993; Rosset & Benjamin, 1994; Cuba 

Business Jan-Feb, Sept. 1995.

na = not available. Note that forest area figures denote significant negative deforestation rates although 
the World Bank report failed to calculate them although they had the data. Those figures should read 
-9.6,-2.8, and -0.9 respectively.

L.A. = Latin America

Note: note the discrepancy between deforestation rates and forest/woodlands area. The various
literature reports obviously do not correlate.

Since 1959, forestry operations in Cuba have been deliberately 

labour intensive in keeping with the ideals of the Cuban Revolution, 

which place great importance on m a in l in in g  high em ploym ent 

levels and encouraging participation in environmental stewardship,
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Technology has also been welcomed in Cuba. Both artificial and 

natural regeneration methods have been integrated into Cuba's 

reforestation program since the 1960s. Artific ial regeneration  

activities have been supported by a network of local nurseries 

located in 13 of the 14 provinces in Cuba (excluding the City of 

Havana), These nurseries have been supported by a small but 

intensive tree im provem ent program in operation since 1969 

(Esquivel, M. et al, 1990; Hammer and Esquivel, 1990; IIP brochure, 

no date). Tree improvement activ ities have focused on the 

identification o f quality seed production areas and seed collection 

techniques and procedures. A network of field trials and seed 

production sites now covers over 200 ha in Cuba. Seed zones were 

established in the 1970s once Cuba's seed collection monitoring 

system was in place. A network of over 2000 seed banks now 

support reforestation efforts throughout the country (Bulletin of the 

National Information Agency, April 24, 1993). Since the late 1960s, 

species have been matched to site conditions whenever possible.

Cubans planted approximately 1.4 billion seedlings on 306,704 ha 

b e tw ee n  1959-1987  (IIP , S u b -p ro je c t  p ro p o sa l  N o .11.2, 

unpublished). Two types of planting stock have been used In 

plantations throughout Cuba: container stock (pine, eucalyptus, 

casuarina, etc), and bareroot stock (teak, cedar, majagua, etc). 

Approxim ately 90 species have been grown in Cuban forest 

nurseries, but only 20 species have been used for commercial 

development (IIP, Sub-project proposal No. 11.2, unpublished). The 

four species of pine, along with mexican cedar, mahogany, majagua,
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eucalyptus, and casuarina account for approxim ately 80% of 

seedlings produced in nurseries. Nursery operations usually extend 

from November until the end of the planting season in September, 

depending on the species and stock requirements (MF, Sub-project 

proposal No. 11.2, unpublished). Caribbean pine fPinus caribaeal 

seedlings planted near the case study site were grown at the local 

nursery and planted on well drained sandy soils. Planting was 

carried out manually using shovels and large trowels to dig 10-20 cm 

holes at a typical spacing of 1.5 x 1.5 m. The seedlings were planted 

by the local people who received training and supervision from State 

foresters (pers. comm., Ing. Fidel Hernândez-Figueroa, 1995).

Silvicultural treatments (excluding planting) have been applied to 

115,200 ha of production forest since 1959, of which 90,900 ha of 

forests were estimated to have an extractable merchantable wood 

volume of 1,177,500 m3 in 1991 (MF, Sub-project proposal No. 11.4, 

unpublished). Silvicultural practices have been advanced, labour 

intensive and varied according to species and site conditions 

(Betancourt-Barroso, 1987; Chong, P.W. 1989). Manual weeding and 

'cleaning' around planted trees has been practised regularly, and 

usually continues until trees reach a 'free-to-grow' state. Spacing and 

commercial thinnings were practised whenever economic and site 

conditions perm itted. Although the use of imported chemical 

pesticides and herbicides was common during the 1960s and 1970s, 

they have had little use since 1990 (Rosset and Benjamin, 1994). 

Fortunately, organic agricultural practices were introduced into the 

agricu lture  sector as more eco log ica lly -susta inab le  production
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practices. Cuban researchers have been successful with several 

biological controls including extracts from the paraiso plant and 

tabaquinciy  a waste product from the tobacco Industry (G r a n m a . 

March 3, 1993; P r i s m a . November, 1992). Such practices were 

actively promoted and implemented in the 1980s as the Cuban

government became aware of their rising national debt and economic 

vulnerability to internal market forces (Rosset and Benjamin, 1994). 

Today, biopesticides are produced in Cuba by Cubans and widely 

used in the agriculture sector (Levins, 1991). A small quantity of

biopesticides have been used on commercial forest plantations. 

Although there have been no major forest pest outbreaks, forest 

pests have affected some forest areas and sawn lumber (IIP, Sub- 

project proposal No. 11.6, unpublished).

Harvesting operations have usually involved manual tree felling 

techniques using axes, although chainsaws have been used when gas, 

oil, and chainsaws were available. Trees have usually been limbed in

the forest and extracted with the use of oxen or a skidder-tractor. In

the past two decades, most harvesting operations have been confined 

to smal. areas (x < 25ha) with appropriate protection reserves left 

between harvest sites. Logging operations in the Sierra del Rosario 

area were usually carried out to meet local demands for State 

projects. Illegal cutting has been a reoccurring nuisance, but 

generally confined to small areas (x < 2ha). Violators have usually 

been caught as the shortage of wood products and strict timber 

regulations make it very difficult to conceal any amount of lumber 

(pers. comm, with forest guards, Sierra del Rosario, Cuba, 1995).
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G ro ss  fo r e s t  a r e a  in C u b a  h a s  b e e n  e s t im a te d  at 2 ,8 1 9 ,8 0 0  h a ,  o r  

a p p ro x im a te ly  2 5 %  o f  C u b a 's  te r r i to ry .  O f  the  total am o u n t ,  2 ,0 1 8 ,5 0 0  

h a  o r  18% o f  C u b a ,  had  so m e  d eg ree  o f  fo rest tree c o v e r  in 1990 (IIP , 

S u b - p r o j e c t  p r o p o s a l  N o . 1 1 .4 ,  u n p u b l i s h e d ,  d a t a  g a th e r e d  d u r in g  

1991). S in c e  th e  1960s, tw o - th i rd s  o f  a ll fo re s ts  h a v e  b een  p ro te c te d  

by  law  f ro m  c o m m e rc ia l  lo g g in g .  T h e  re m a in in g  fo re s t  a reas ,  3 3 %  o r  

le ss  th a n  5 0 0 ,0 0 0  h a  o f  fo re s ts ,  h a v e  b e e n  c la s s i f ie d  as p ro d u c t io n  

( c o m m e rc ia l )  fo re s ts  (R e e d ,  1 9 9 2 ,p. 38).  A U n ite d  N a tio n s  F o o d  and  

A g r i c u l t u r e  O r g a n i z a t i o n  r e p o r t  ( F A O ,  1 9 9 3 )  d iv i d e d  p r o d u c t io n  

fo re s ts  in to  tw o  c a teg o r ie s :  na tu ra l  fo re s ts  (4 6 4 ,2 0 0  ha o r 15 .6% ) and  

p la n ta t io n s  (1 9 4 ,6 0 0  h a  o r  3 .2 % ) ,  fo r  a to ta l  p ro d u c t io n  fo re s t  a rea  

18 .8%  in 1990 (F A O , 1993, T a b le s  3a-8c ) .  T h e  I IF  e s t im a te d  C u b an s  

p la n te d  3 0 6 ,7 0 4  h a  d u r in g  1 959 -1 9 8 7 .  G iv en  the  F A O  s ta t is t ic s ,  th is  

w o u ld  m e a n  th a t  s e e d l in g s  m a y  h a v e  b e e n  p la n te d  w ith in  e x i s t in g  

fo re s t  a rea s ,  an d  o r  s o m e  a rea s  w ere  r e p la n te d  b e c a u s e  o f  p la n ta t io n  

f a i lu re ,  a n d /o r  th e  p la n ta t io n  f ig u re s  a re  u n d e re s t im a te d .

N a tu ra l  fo re s ts  in  C u b a  are  r ic h  in a d iv e rs i ty  o f  tro p ica l  a n d  sem i-  

t ro p ic a l  t re es .  C u b a  h a s  a p p ro x im a te ly  550  tree  sp e c ie s ,  3 0 0  o f  w h ich  

a re  in d ig e n o u s  fo re s t  t re e  sp ec ie s ,  b u t o n ly  2 0  sp e c ie s  a re  g ro w n  for 

c o m m e r c i a l  p u r p o s e s  (B is s e ,  1988, p .X V ;  p e rs .  c o m m .,  H e rn â n d e z -  

F ig u e r o a ,  1 9 9 5 ;  s ee  A p p e n d ix  V II fo r  l i s t  o f  c o m m e r c ia l  sp e c ie s ) .  

P la n ta t io n  s p e c ie s  c o m p o s i t io n s  h a s  b e e n  e s t im a te d  a t  4 9 %  c o n ife r s ,  

2 4 %  c a s u a r in a ,  2 2 %  e u c a ly p tu s ,  a n d  5%  o th e r  h a rd w o o d s  ( I IF ,  Sub- 

p ro je c t  p ro p o s a l  N o , 1 1.4, u n p u b l i s h e d ) .  C o m m e r c ia l  fo re s t  a r e a s  a re  

u s u a l ly  lo c a te d  a t  m id - e le v a t io n s ,  a w a y  f ro m  th e  c o a s ta l  a n d  low
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lying areas with high évapotranspiration rates. Of special note are 

the pine and hardwood species planted in terrace formations at 

Sierra del Rosario. The forest terraces provide an interesting example 

of innovative reforestation techniques.

Broadleaf evergreen, coniferous, and semi-deciduous tropical forests 

common to the Caribbean and Central America countries still cover 

parts of Cuba today. Generally, Cuba's forested areas are limited to 

the mountainous areas; 1) Sierra Maestra and Sierra Sagua Baracoa in 

eastern Cuba, 2) Grupo Guamuhaya in the central region, and 3) the 

Guaniguanico mountain chain in Pinar del Rio Province where field 

research was conducted for this study (Black, 1976, p. 19-20). Eastern 

Cuba has the most extensive area of forest, but Pinar del Rio, and in 

particular Sierra del Rosario, experience the wettest forest conditions 

(UNESCO, 1986). Some forest areas within SRBR are now classified as 

humid tropical forest, a type of forest a layperson may think of as a 

jungle (pers. comm. Oarcfa-Garcfa, 1995). Areas of humid tropical 

forest also exist near Moa in eastern Cuba, but have been affected by 

jo int Canadian-Cuban nickel mining activities. Reforestation efforts 

restored 3 thousand of the 11 thousand hectares damaged by mining 

activities up until 1993. Government sources indicate that an annual 

fund of 1 million dollars is needed in order to support a plan to 

continue  restoring  1 thousand hectares per year or fo res t  

development would suffer (Government of Cuba, [April 16] 1993).

Very few patches of primary forests still exist in Cuba, nevertheless, 

some of the first forests to be protected are now exhibiting mature
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secondary forest characteristics. 'Turismo For La Paz', a newsletters 

available via the Internet, has noted that Cubans have developed 

interpretative trails in many of the protected forest areas (Castillo- 

Barroso, 1994). Such trails are being used by foreigners and Cubans 

in the growing ecotourism sector (Government of Cuba, [April 16) 

1993). Unfortunately, there are very few extensive forests outside 

Cuba's mountainous zones. The more fertile lowlands are still 

occupied by monoculture style food crop plantations.

A groforestry  as an instrument for development has not been 

extensively practised on Cuban soils. The indigenous peoples of Cuba 

were the first to employ agroforestry techniques on small parcels of 

land (R enda-Sayous et al., 1994, p. 15). The first commercial 

application of agroforestry came during the 18th century as Haitian 

immigrants introduced coffee plantations under the shade of forest 

trees. Over 20 tree species were used to shade coffee plants and 

satisfy other needs: edible fruit, fuelwood, sawlog and pulpwood 

timber, and fodder for animals to name a few (Appendix VIII). In 

more recent times, agroforestry has been practised on a small scale 

by private farmers (cam pes ino .^ ) .  Although agroforestry has not 

received much attention during the past years of the Cuban 

Revolution, recent efforts by the IIP have increased public awareness 

of agroforestry systems as a sustainable means of agriculture and 

forest production^.

3 An excellent review o f  ugroforestry in Cuba entitled, "Los sistemus 
agroforestales en la Republica de Cuba", was published in 1994 and co-authored 
by A rsenio  Renda-Sayous, Efratn C alzadilla-Zald ivar, Marta Jim énez-A guila , 
and Joaqu in  S dnchez-R ondén .
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2.3 Facilitating Sustainable Development by way of Forest 

Policies and Institutions

Sustainable Development in the context of this paper is defined in 

The Brundtland Report published as, 'Our Common Future' (1987), 

where development is viewed as meeting the present [basic] needs of 

people without compromising the ability of future generations to 

meet their own [basic] needs. The word basic has been added to 

clarify needs as those which are necessary for human survival - 

clean water, fresh air, food, shelter, and free access to natural 

resources that provide these basic necessities. Success within a 

sustainable society would be measured in terms of its ability to meet 

the basic needs of its poorest citizens (Gardner and Roseland, 1989, 

p .31). This is by no means the only definition o f  sustainable 

development, but one that is used in this thesis.

The Revolutionary government's natural resources policies have been 

designed to strengthen Cuba's forests in a sustainable and socially 

conscious manner. Cuba's awareness of human and ecological 

connectedness has fostered an integrative approach to addressing 

development problems. Despite all of its successes and failures, 

Cuba's centrally-planned economy has allowed forest development 

activities to be decentralized, com m unity-based, and aimed at 

meeting the domestic market demands. Cuba's approach to national 

and community development contains with the core values of the 

A lte rn a tiv e  D evelopm en t Parad igm : 1) p e o p le -c e n tre d ;  2)

participatory; 3) ecologically-friendly; and, 4) micro-economic in
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perspective . The agrarian reform policies and the push for 

reforestation in the 1960s were socially and scientifically integrated 

into a progressive environmental and human development strategy 

for Cuba (Reed, 1992; Levins, 1991). The following paragraphs will 

highlight some of the policies and structures that have facilitated a 

more holistic approach to development.

2.3.1 Legislation and Policies: highlights

The following list highlights some of the forest and environmental 

policies and actions taken by the Cuban government from 1959-1994 

(adapted from Cuba National Report, 1995; Reed, 1992);

195 9
One of the first laws enacted in 1959 involved a new forest
policy protecting the forests;

The Reforestation and Woodlands Inventory Program called for 
a national survey of potential reforestation sites to meet target 
of 25% forest cover;

The Turquino Plan targeted 40% of mountainous areas for 
reforestation (75% of Cuba's 8000 plant species are found in 
mountainous regions), and the Manati Plan focused on the
rehabilitation of mangrove sites which later accounted for 26% 
of Cuba's woodlands and were the 10th most extensive
mangrove forests in the world in 1990;

Under the Agrarian Reform Law the new government assumed 
authority  to expropria te  land from private owners and
designated some of the degraded public land as new forest 
development areas;

E ducation  program  launched to increase  env ironm enta l
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awareness and encourage people to seek forestry training and 
skills in other environmental disciplines;

Long term forest management planning was introduced as a 
new concept in forest development;

1976
Constitutional revisions legislated Article #27 stating that it 
was the responsibility of every citizen and the State to protect 
the environment (amended again in 1992 to include a more 
comprehensive definition of the social and economic aspects of 
the environment);

1977
Creation of the National Commission for the Protection of the 
Environment (COMARNA) responsible for the coordination of all 
environment related activities in Cuba. Their mandate was to 
ensure minimal overlap and maximum cooperation amongst all 
institutions working in the environment sector;

1981
Law #33, the Environmental Protection and the Rational Use of 
Natural Resources, outlined institutional means through which 
forest protection activities would proceed;

1992
National Plan o f  Action (NAP) rew ritten based on the
resolutions o f the 1992 United Nations C onference  on
Environment and Development (UNCED);

National Program on the Environm ent and Developm ent 
(PNMAD) established to oversee NAP's implementation;

State Program  for the C om prehensive  D evelopm ent o f
Mountain Areas introduced to promote conservation and local 
pa rt ic ipa tio n  in m anagem en t o f  na tu ra l re so u rce s  in 
mountainous areas;

Article 27 (1976) amended to include a more comprehensive 
defin ition  o f  the social and econom ic aspects  o f  the
env ironm en t;
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1994
Creation of the Ministry of Science, Technology, and the 
Environment (CITMA) to be the lead agency for implementing 
environmental policies (replacing COMARNA);

Dism antling of Academy of Sciences, structural changes 
included decentralization of authority to give several research 
institutes more autonomy to seek foreign funding for their own 
projects. Projects still approved through national office to avoid 
project duplications;

State continues to fund most programs, but at a reduced level,

"Of all the countries in the Caribbean area, Cuba has made the 

greatest effort to check and reverse the march of deforestation" 

(Westoby, 1989, p. 131). The environmental policies and programs 

introduced since 1959 have effectively encouraged thousands of 

Cubans to participate in nation-wide reforestation and conservation 

activities (Government of Cuba, 1995; Reed, 1992). Although most of 

the 'Agenda 21' recommendations (1992 UN Earth Summit) were 

a lready  p resen t in Cuba's governm ent po lic ies , the Cuban 

government amended its constitution again in 1992 to fully integrate 

Agenda 21' into Cuba's statutes (Lane, 1994, p.69-77; G r a n m a  

In te rn a t io n a l .  April 4, 1993; Juventud R ebelde . March 28, 1993). 

Today, Cuba maintains the strongest environmental law enforcement 

program in all of the Caribbean and Latin America (Brodine, 1992, 

p.23).

In preparing Cuba's most recent National Plan of Action (NAP, 1992), 

planners incorporated follow-up activities and a monitoring schedule
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to ensure that the new economic initiatives introduced during the 

Special Period would not jeopardize  social and environmental 

progress. The N ational Program on the E nvironm ent and 

D evelopm ent (PNM AD) was es tab lished  to oversee  NPA's 

implementation. PNMAD activities have included the following 

efforts: 1) promotion of alternative and sustainable energy systems; 

2) protection of ground water; 3) preservation of biodiversity; 4) 

protection of ecotourism resources; and 5) the protection of marine 

resources. The State Program for the Comprehensive Development of 

Mountain Areas was also introduced to reinforce conservation and 

local partic ipa tion  in m anagem ent o f natural resou rces  in 

mountainous areas.

Forest development plans also form an integral part of the National 

Program of Environment and Development (NPED) (CITMA, 1993). 

Forest development objectives are presented in the NPED and include 

conservation o f current forest areas, increase o f  forest cover 

(especially in open areas), and diversification of ecological and socio

econom ic activities (CITMA, 1993, p .54). The document cites 

activities to fight deforestation, mitigate drought and desertification, 

and maintain and improve the Protected Areas System. NPED 

advocates ecosystem management and conservation o f biological 

diversity, with special attention to watershed protection and fresh 

water resource development. The NPED is updated every 5 years, 

with the most recent NPED written in 1993. The 1993 plan lists 

several objectives for forest development (CITMA, 1993, p.54):
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* the maintenance and expansion of forested areas through 
conservation, law, and reforestation activities, especially in 
areas with sparse vegetation;

* an increase in ecological and socio-economic derivatives from 
forest resources, while focusing on conservation and planting 
activities;

* promote economic contribution of forests, incorporating 
ecotourism and other sectors into plans;

* improve respect, values, and efficient use of a diversity of 
vegetation types and forest land;

* State institu tions and com m unities are to reinforce 
sustainable forest development and support improved systems 
of monitoring and evaluating forest programs and their 
effectiveness;

* reinforce and magnify respect and support for forces that 
participate In reforestation, especially the mass of volunteers 
who work at the community level; and,

* improve efficiency, strength, and capacity of technical and 
professional staff who work in the forestry sector**.

Such forest development objectives are ambitious. Unfortunately, the 

NPED fails to mention the institutional mechanisms through which 

the objectives would be achieved. Only on a few occasions do national 

plans specifically target programs or mention State departments that 

should carry out specific actions. The actions proposed to meet policy 

objectives are numerous, but lack detail. The working document

^ In 1993, there were approximately 33,000 people directly employed in State 
fo res try ,  o f  which approx im ate ly  1200 were fo res try  p ro fess ion a ls  w ith a 
university  degree , and 3700 were forest technicians with a technical diplom a 
(IIF, Sub-project proposal No. 11.7, unpublished; CITMA, 1993).



43

reviewed for this thesis appears to only serve as a general guide.

2.3,2 Forestry Institutions and Operations

In Cuba, the Ministry o f Science, Technology, and the Environment 

(CITMA) oversees the administration of the National Program of 

Environment and Development (NPED). The Ministry o f Agriculture 

co-ordinates forest management and timber operations via district 

forestry offices located throughout the country. The district offices 

perform the day to day forestry operations as would local provincial 

forestry offices in Canada. Forest operations and planning directives 

are handed down from the federal Ministry of Agriculture to the 

provincial agricultural offices who then coordinate district activities. 

The district forestry offices carry out the day to day forestry 

activ ities as per provincially-approved annual operation plans. 

Annual reports are written by all district offices and compiled at the 

provincial level which in-turn submits provincial reports to the 

Ministry of Agriculture. Forest research studies are undertaken by 

both CITMA and the Ministry of Agriculture. Within the two 

ministries, several institutions conduct forest-related research, but 

the majority of core forestry studies are carried out by the Institute 

of Forest Investigations (INF) and the Institute of Ecology and 

Systematics (IBS).

The IBS, which is connected with the CITMA, employs ecologists, 

biologists, and other scientists whose research focus on ecology and
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biodiversity issues of both terrestrial and marine ecosystems (see 

Baez et al, 1991). The IIP, which falls under the jurisdiction of the 

Ministry of Agriculture, employs a majority of foresters, forest 

engineers, and technicians whose efforts focus on the development of 

forest resources. The IIF research mandate covers 19 areas of forest 

investigation including genetics, ecotyping, seed, regeneration, fire, 

s i lv ic u l tu re ,  hydro logy  and w atershed  m anagem en t, forest 

economics, entomology, timber supply analysis, and agroforestry 

research. The Ministry of Light Industries, Basic Industry, and the 

Sugar Industry have collaborated with the IIF on several projects 

(IIP brochure, no date). These collaborations have lead to national 

efforts concerning the use of forest products in social and economic 

development: essential oils in medicine and industry, forest biomass 

energy, tannins, resins, and pharmaceutical production to name a few 

(IIF, Sub-project proposals No. 11.2 to 11.7, unpublished).

Cuba's sophisticated Protected Areas Network (PAN) has played an 

important role in organizing and preserving forest areas since the 

enactment of Law33/81 (Government of Cuba, [April 2] 1993). The 

PAN was developed after an extensive international survey of forest 

protection networks and compares with the World Conservation 

Union (lUCN) current system of c lassify ing  protected areas, 

Administered by the Ministry of Science, Technology, and the 

Environment, the PAN consisted of 72 different areas in 1993. A 

strong social and economic development strategy aimed at improving 

the m ultip le-use  o f  land and marine ecosystem s guides the 

development of most PAN units. International cooperation in the
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development of Cuba's PAN system has led to the development of 

several forest areas: 4 W orld Biosphere Reserves, 10 national 

reserves, 5 national parks, and 35 "Development of Resources" areas 

(Government of Cuba, [April 2] 1993).

Other government organizations include the Enterprise for the 

Protection of the Flora and Fauna which designs programs for the 

purpose of rehabilitating forest ecosystems (B o h e m ia . April 9, 1993). 

The World Day of the Environment and the Forest Workers Day are 

also celebrated on July 5th (G ra n m a . May 21, 1993). Activities for 

International Day of the Environment have also been well attended 

in Cuba (G ra n m a . May 18, 1993). Cuba is also home to several non

government forestry-related organizations such as the Cuban Society 

for Nature and the Cuban Movement for Peace and Sovereignty of 

the Peoples who also sponsor ecological projects and meetings 

(Juventude Rebelde. May 16, 1993; Government of Cuba, [April 16], 

1993).

2.3.3 Policy Support through Education

Forest policies in Cuba have been supported by an extensive 

government campaign to educate all citizens in the benefits of 

environmental stewardship. Today, the quality and structure of 

Cuba's environmental education programs are comparable to those in 

Canada. A child's first year in school, usually at the age of 4 or 5 

years, includes components o f environmental education. Primary
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school includes grades one through six, while secondary school covers 

the remaining grades of seven through to twelve. Forest awareness 

activities at these levels involve tree planting, environmental science 

projects, arts and crafts, and essay writing contests (pers. comm., 

various school teachers in Sierra del Rosario, 1995). Adults who have 

not completed secondary school are offered adult eduction classes 

through  w ork and/or com m unity  se rv ices. In such cases, 

environmental education varies according to the person's type of 

work and living conditions. There are also special education 

programs for the mentally disabled and other disadvantaged groups.

Cuba has various levels of technical and university forestry 

education (Herrera el a/., 1984). Emphasis is placed on practical 

forestry training in silviculture and soils, with field to lecture ratios 

estimated at 50/50 over the course of training. The Bachelor of 

Science in Forest Engineering degree offered at Centro Universidad  in 

Pinar del Rio Province is a five year program that includes courses In 

math, engineering, physics, chemistry, biology, and silviculture. The 

school also encourages self sufficiency and sustainability through 

example. As with many other work centres, the university has day 

care facilities, a medical team and clinic, a dentist, pharmacy, shops, 

and fitness facilities. The school also produces its own wooden 

furniture and some of its food .stuffs (pers. comm., Herndndez- 

Figueroa, 1995). The IIF estim ates there will be 1338 forest 

professionals and 3807 forest technicians by the year 2000 (IIF, 

Sub-project proposal No. 11.7, unpublished).



47

In summary, environmental policies have facilitated successful forest 

development through several important mechanisms: 1) massive 

public participation in reforestation and conservation programs; 2) 

general and advanced environmental education at all levels of 

schooling; 3) investment in forestry research and developm ent 

including social forestry studies; and, 4) an integrative approach to 

ecosystem management (National Information Agency, bulletin dated 

April 29, 1993). Forest-related research in Cuba has been far- 

reaching and decentralized, but the organization o f forest research 

studies lacks coordination and cooperation among the different 

research institutes. Interviews with Cuban researchers from various 

institutes revealed that many are «maware of projects at other

institutes working in the field of natural resources. It would be

advantageous if the Ministry of Agriculture and the Ministry of 

S c ience , T echno logy  and E nv iron m en t w ere  to im p ro v e  

communications, cooperation, and information exchanges with one 

another and other institutes involved in forest-related research. The 

IIF has proposed a system of information exchange, d iskette

document distribution, and/or workshops among various natural 

resources agencies to facilitate better communications and improve

interdisciplinary efforts (IIF, Sub-project No. 11.7, ur.; . 'o lished). 

Unfortunately, the project is still awaiting international funding. 

Recent efforts by the IIF to substitute hundreds of thousands of 

dollars in imports with Cuban-made biodegradable forest products is 

to be commended (IIP, Sub-project No. 11.2, unpublished). Tree 

improvement programs continue to improve. Nursery development 

has been hampered by a low level of mechanization and it continues
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t o  l a c k  b a s i c  n u r s e r y  e q u i p m e n t  ( I I F ,  S u b - p r o j e c t  N o .  I I , 2, 

u n p u b l i s h e d ) .  M a n a g e m e n t - r e l a t e d  s e c to r s  in  f o r e s t r y  a re  p e r h a p s  

th e  w e a k e s t  a rea s  in fo re  .t d e v e lo p m e n t  in C uba .

2.4 Forestry during the Special Period

F o r e s t r y  s t a t i s t i c s  f o r  th e  y e a r s  p r io r  to  1992 h a v e  e s t im a te d  th a t  

C u b a 's  fo re s t  c o v e r  g re w  f ro m  a n  e s t im a te d  14% in  1959 to  19.5% in 

1991 ( see  n o te s  in T a b le  2 ) .  T h e re  h a v e  b een  no  'o f f ic ia l '  fo re s t ry  

s t a t i s t i c s  f o r  C u b a  s in c e  1992 (pe rs .  c o m m .,  R e n d a -S a y o u s ,  1995), 

R e c e n t  u n o f f ic i a l  f o r e s t r y  s ta t i s t ic s  fo r  C u b a  h a v e  b e e n  c o n f l ic t in g .  

R e p o r t s  b y  A c o s ta  ( 1 9 9 5 )  a n d  the  W o r ld  B an k  (1 9 9 5 ) ,  s u g g e s t  tha t  

fo re s t  a r e a  in  C u b a  has  b een  d e c re a s in g  s in ce  1992. G lob a l  su rv ey s  o f  

f o r e s t  c o v e r  i n d i c a t e  t h a t  d e f o r e s t a t i o n  h a s  b e e n ,  o n  a v e r a g e ,  

e x c e e d i n g  a f f o r e s t a t i o n  e f f o r t s  a r o u n d  th e  w o r ld  ( M a th e r ,  1992 , 

p .3 6 7 ;  G ra in g e r ,  1993, C h a p te r  7 -8 ;  M y ers ,  1993; W o r ld  B an k ,  1992). 

T h e s e  s a m e  s tu d ie s  h a v e  s h o w n  th a t  w h e n  c o u n t r ie s  a re  e v a lu a te d  

i n d i v i d u a l l y  o n  th e  b a s i s  o f  d e v e l o p m e n t  s t a t u s  ( d e v e l o p e d ,  

d e v e l o p in g ,  u n d e r d e v e lo p e d ) ,  th e  m a jo r i ty  o f  'd e v e lo p e d '  c o u n t r ie s  

n o w  h a v e  h i g h e r  a f f o r e s t a t i o n  r a t e s  th a n  d e f o r e s t a t i o n  r a t e s ,  

w h e r e a s  m o s t  'd e v e lo p in g '  a n d  'u n d e r d e v e l o p e d '  c o u n t r i e s  c o n t in u e  

to  e x p e r i e n c e  n e t  d e fo r e s ta t io n .  M a th e r  (1 9 9 2 )  h as  n o te d  th a t  C u b a  

a p p e a r s  to  b e  an e x c e p t io n  to  th is  g e n e ra l  t re n d  (M a th e r ,  1992, p. 

3 7 0 -3 7 1 ) .  C u b a 's  f o r e s t  t r a n s i t io n ,  h o w e v e r ,  as  w e ll  a s  m o s t  o th e r  

n a t io n a l  fo r e s t  c o v e r  t r a n s i t io n s  r e q u i r e  f u r th e r  s tu d y  as  th e y  are  

s c a t te re d  a n d  v a g u e ,  a n d  g e n e r a l ly  n o t  w e l l  u n d e r s to o d .  F o u r  y e a rs
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have passed since Mather (and Westoby, 1989) cited Cuba's potential 

as a model for other countries struggling to overcome deforestation. 

Recent reports now indicate that Cuba may also be losing the battle 

against deforestation. The following paragraphs explore  forest 

development trends during the recent Special Period in Cuba.

The U.S. blockade of Cuba entered its 34th year in 1995. Reports 

indicate that most sectors of the Cuban economy have been affected 

by the deterioration of Soviet-Cuban relations and a 'tightening' of 

the U.S. blockade of Cuba (Eckstein, 1994; Economist Intelligence Unit 

Cuba Country Reports, 1995; Cuba Business, various issues, 1995). 

After thirty years of afforestation in Cuba, unofficial forest cover 

estimates for the past three years of the Special Period (1992-1995), 

suggest that deforestation has surpassed afforestation efforts in Cuba 

(World Bank, 1995, p.86,87; Acosta, 1995, p .l) .  Such reports are 

supported by the fact that Cuba has had little choice but to 

increasingly rely on their own forest resources for a multitude of 

products in energy, medicine, food, building materials, recreation, 

and small scale industrial materials. National production and support 

networks have suffered the consequences of a general lack o f raw 

materials. Powerful hurricanes over the past few years have 

destroyed crops, trees, homes and infrastructure works, with 1994 

being one of the worse years on record for a lack of basic materials 

and food f Conti go Cuba. April 1995).

In 1993, it was estimated that the Union of Paper Workers were able 

to produce coated and uncoated paperboards from 200 to 600 G/M2
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using paper clippings, bagasse and or wood chemical pulps (B usiness  

Tips on C u b a . September 1993, p.9). The October issue of the same 

newsletter reported that Cuba had at least one pulp and paper mill

designed to produce high-brightness printing and writing papers

from bagasse pulp and long-fibre wood pulp. The mill has averaged 

an annual capacity of 60,000 tons of paper and 18,000 tons of pulp. 

The mill was once operated on a joint basis by the French firm

Creusot Loise, but is now run by the Cuban government. In 1995, 

Cuba had 105 sawmills operating at an average capacity of 51%. 

Production levels were depressed because of the lack of oil, parts and 

improved technology. Cuban sawn lumber currently meets about 10% 

of demand (IIF, Sub-project No. 11.4, unpublished). Many of Cuba's 

mills have been in operation for over 20 years and would benefit 

tremendously from new technologies.

Journalists with Cuba's oldest magazine. Revista B o h e m ia , indicated 

that they too had been affected by the Special Period^ Due to a lack 

of paper, the magazine and its English counterpart B o h e m i a , 

averaged less than 65 pages per issue every two weeks. Prior to

1989, the magazine produced an average o f  80 pages per issue.

In a related story, minutes before interviewing journalists  at R e  v i s t a  
B o h e m ia  s main office, a large piece o f  paperboard was retrieved by the 
researcher as it blew across the street in front o f  Bohemia's office. The 
paperboard turned out to be the w rapper o ff  o f  an industrial paper role froM 
J.D. Irving's paper mill in New Brunswick. The import data and shipping 
information was legible and indicated it had just recently been shipped to 
Havana. A lthough it is beyond the scope o f  this thesis to explore potential 
forest product markets in Cuba, the findings do hint at vast opportunities for 
jo in t  C anad ian -C ub a  forestry  ventures.
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G r a n m a  has also been cutback from a daily newspaper to a weekly 

newspaper in order to save on paper. As Table 4 suggests, the NPED 

was accurate in estimating that forest products manufactured in 

Cuba met approximately 45% of Cuba's industrial and domestic 

demand in 1993 (CITMA, 1993, p.53), This information suggests a 

serious incapacity for Cuba in meeting its internal demand for forest 

products (Table 4).

Table 4. Level of national satisfaction for several forest products 
(1991 data; adapted from IIF, Sub-project proposal No. 11.4, 
unpublished).

Forest Product

Sawn Lumber (MmS) 
Plywood (Mm3) 
Panelwood (Mm3) 
Crossties (MU)
Fence Posts (MU) 
Firewood (Mm3) 
Charcoal (Veg; Mt) 
Charcoal (Act; Mt) 
Pulpwood (Mt) 
Acidic Acid (ton)
Tar (ton)
Methanol (ton) 
Coloform (Mt) 
Turpentine oils (Mt) 
Tannins (Mt) 
Essential oils (Mt)

Demand Production

918.0 
60.0

121.0 
1000.0

30.2
500.0
62.3 
2.8

50.0
170.0
290.0
600.0 

11.2 
0.4
2.3 
2.1

92.2

65.0
227.3
20.2
482.0
59.3

Level of 
Satisfaction (%)

10

70
23
67
96
95

The repercussions of the Special Period on Cuba's forest resources
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have eluded most foreign researchers and statisticians. Within Cuba, 

a shortage of financial and material resources has meant fewer 

studies, smaller surveys, and even fewer written reports concerning 

the state o f the forest since 1992 (pers. comm. Renda-Sayous, 

August, 1995). Forest engineer Arsenio Renda-Sayous with Cuba's 

Instituto de Investigation Forestales (IIF), noted that official figures 

on forestry activities have not been available since 1992 because of a 

lack of paper, transportation, and other materials necessary to 

compile forestry statistics (pers. comm., Renda-Sayous, August 1995). 

Other government agencies have also struggled to compile basic data 

relating to natural resources. Years of continuous environmental 

monitoring activities have experienced interruptions and may be 

stopped all together. Such observations and their related studies 

have been important in understanding and charting climatic patterns 

and factors that affect Cuban ecology and the use of natural 

resources. Scientists  are hopeful that recent 'Special Period' 

initiatives which permit agencies like the IIF to seek external 

funding on their own will save valuable research studies (pers. 

comm. Renda-Sayous, 1995). Many organizations hope that their 

fund raising efforts will initiate needed projects in the fields of 

biodiversity, forest (environment) economics, marketing, and growth 

and yield studies.

Journalists wave been attempting to compensate for the lack of 

official forest surveys and reports, but their sources are difficult to 

trace and appear to be 'guestimates' from politicians, natural 

resources staff, and farmers. The Interpress Service (via APC on the
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Internet) has carried several of these reports. On August 25, 1995, 

Dalia Acosta's article, "Environment-Cuba: Energy Crisis Destroying 

Forests", warned that Cuba may soon rejoin the 66% of developing 

countries that rely on wood to meet their basic energy needs. 

Interviews conducted for this thesis tend to support Acosta's 

suspicions that demands for wood energy and other wood products 

have risen because of shortages in gas, kerosene, electric fuel, and 

metal products. In Establo and surrounding areas, forest fruits such 

as mango, marné, lemon, and pomarosa were being harvested with 

greater care to meet both food and medicinal needs (P. Peha, 1995). 

Newspaper and leaves have replaced toilet tissue in many instances 

since 1992. Products such as toilet tissue were considered luxury 

items by many living in and around the Establo research site 

(farmers' comments in Establo, 1995).

Acosta (1995) noted that a June 1995 report by the National Energy 

Source Development Programme acknowledged that recent increases 

in the use o f fuelwood were weakening "an already poor forest 

resource". Environmentalist feared that Cuba's fuel shortage could 

result in "long-term damage to Cuba's forests and urban green areas 

as desperation is leading to the indiscriminate felling o f  trees" 

(Acosta, 1995). Acosta (1995) also noted that 1989 estim ates 

indicated Cuba has lost 142,000 km^ of forest as a result of 

population growth, agricultural expansion, and charcoal and fuelwood 

production. (The loss did not decrease forest area estimates because 

new plantations offset decreases.) Charcoal producers have been 

cited as the greatest threat to forests because they often leave
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charcoal ovens burning unattended in the forest to avoid being 

caught by forest guards (Acosta, 1995). Research conducted in the 

Sierra del Rosario area refutes Acosta's findings in the case of 

charcoal producers. In the forested areas surrounding Establo almost 

all charcoal producers camped at or near the site of their charcoal 

ovens until they were finished burning. Several men were gone for 

one to two weeks at a time tending their charcoal ovens. It is 

possible that these men had permission to burn in designated areas, 

but the researcher was unable to confirm such permission.

On February 2, 1993, the newspaper G ra n m a  reported that special 

attention must be given to planting more area. Elias Linares, the 

Director of Forestry for the Ministry of Agriculture, noted that 

reforestation efforts had fallen short of planting area targets, but had 

met planting targets for the number of seedlings planted (G r a n m a . 

February 2, 1993). Acosta (1995) also referred to parliamentary 

sources who believed recent reforestation efforts would only meet 

42% of the planned targets because of low seedling survival rates. 

Quoting deputy Francisco Morales, Acosta (1995) reported that only 

25% of fuelwood harvest areas have been replanted in recent times. 

Nevertheless, a recent report by Radio Havana Cuba noted that 

forestry workers in Santiago de Cuba had recently completed 

reforesta tion  activ ities  as scheduled for the M anati-Turquino  

Reforestation Plan (Radio Havana Cuba, December 8, 1995). While 

there have been no significant shortages of planters in Cuba, nursery 

and planting tools have been in short supply: shovels, work gloves, 

planting sacks, tubing for nursery irrigation systems, and vehicles to
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transport workers and seedlings to planting sites (Acosta, 1995). 

Acosta's accounts were echoed by other authors published in 1995 

issues of Juventude Rebelde. a weekly Cuban newspaper.

During interviews with people living in Establo, Cuba, many

commented that the government and community groups had always 

planted more trees than were cut in the 1970s and 1980s. Most 

respondents had themselves planted hundreds of trees (Chapter 4). 

Many o f those same respondents indicated that they now thought 

more trees were being cut than planted in and around Establo. 

Similar sentiments were repeated during the 1995 interviews with 

Cuban scientists and foresters. Cubans gave a number of reasons for 

the apparent decline in reforestation and forest development efforts: 

1) bad weather including drought and hurricanes; 2) increased

exploitation of natural resources to meet household energy and food 

needs; and, 3) the lack of a strong commitment by Cubans to 

participate in rural field and forest work. Fidel Castro spoke on 

several occasions in 1995 about the seriousness o f increased

urbanization and corresponding d isin terest in agricu ltural and 

forestry field work amongst the now highly educated work force 

(various issues Granma lnt£rnatig.n.al. 1995; Latin American Weekly 

R e p o r t . Dec. 1986, p.3). Such trends threaten the labour-intensive, 

socialist production system.

Since the 1960s, the Cuban governm ent has linked  fores t 

development and social welfare, especially in the field of health care 

and medicine. Cuba has made significant investments in the research
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and development of Cuban 'green' medicines (pers. comm. Institute 

for Fundamental Research in Tropical Agriculture, Havana, 1995; 

Eckste in , 1994). W hile research  and developm ent activ ities  

progressed , Cuba continued im porting m edicines and related 

com m odities  to meet national dem ands. By 1990, Cuba 's 

biotechnology and health care system produced 80% o f  medicines 

consumed by Cubans (Eckstein, 1994, p. 132). Supply, however, has 

not yet met demand for many drugs such as those used to treat 

headaches and stomachaches (Eckstein, 1994, p. 133). Today, many 

Cuban residents keep gardens to supplem ent their food and 

medicinal needs. Many individual and government efforts participate 

in regenera ting  certain  p lant resource i n - s i t u  and e x - s i t u  

(Government of Cuba, [April 16] 1993). Within the case study area, 

local doctors and community members used local plant materials for 

medicinal purposes.^ The increase use of natural medicines appears 

to have a negligible affect on local resources within the case study 

a rea .

Since 1959, almost all forest products produced in Cuba have been 

consumed by Cuba's domestic and industrial markets. Reports now 

indicate that the Cuban government is seeking foreign partners in 

the production and marketing of paperboard for international and 

domestic markets (Business Tips on Cuba. September, 1993). The fact

6 D ur ing  research in S ierra  del Rosar io ' s  rainy season ,  the r e sea rche r  
rece ived  successful  t reatment  for her  "bad cold" .  The  doctor ' s  prescr ipt ion 
amounted to 75% natural medicine (orange peel,  lemon, honey, and catut santa 
y cordovan) and 25% aspirin. The aspirin was manufactured in Cuba).
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that Cuba has been considering exporting forest products reflects a 

Special Period economic initiative that compromises domestic needs 

for forest products. Cuba has not been able to satisfy its own demand 

for forest products since the early 19th century. Such economic 

initiatives come in the face of increasing pressure from the U.S. 

embargo on Cuba. As recently as the summer of 1995, a Canadian 

forest company stopped selling forest products to Cuba because of 

U.S. threats to blacklist and boycott the Canadian company (Cuba 

Business, Oct. 1995, p.3). Despite a 1994 resolution by the UN General 

Assembly which affirms the illegality of the U.S. blockade of Cuba, 

the U.S. has continued to threaten and intimidate all countries that 

trade with Cuba. The culminative effects of the blockade have 

undoubtedly placed increasing pressure on Cuba's environment as a 

supplier of basic necessities.

Despite setbacks during the Special Period, Cubans have managed to 

maintain many State and community-based forestry projects. The 

socialist structure and caring nature of the Cuban culture has kept 

Cuba's forests in the green. Education has created a conscience 

awareness of conservative and wise use of resources. M any 

individuals continue to plant trees and other plant species around 

their homes for personal use. Despite some of the environmental- 

economic conflicts that have arisen during the Special Period, Cuba 

remains a leader in implementing and enforcing environm ental 

policies and sustainable practices. Continued popular support for 

Cuba's Revolution has kept the forest development agenda alive in 

Cuba, but the increased pressure on Cuba's forests cannot be
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dism issed .
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CHAPTER 3. AREA DESCRIPTION AND RESEARCH METHOD

Cuba's host agency for this study, the Instituto de Ecologia y  

Sis tem atica  (lES), selected the general location in which the research 

was to take place - the Sierra del Rosario World Biosphere Reserve 

(SRBR) in western Cuba. Several criteria then guided the specific 

choice of the research site within the proposed area:

* distance from main forest area;
* diversity of people and occupations in the community;
*•* size of community;
* site location relative to researcher's residence (transportation 

was limited to walking or biking); and
* available information on the community.

Given the conditions of the host agency and the site selection criteria, 

the researcher selected the village of Establo to be the case study 

com m unity .

3.1 Description of the Case Study Area

Establo is located approximately 55 km southwest of Havana in the 

foothill region of Sierra del Rosario. The area is situated along the 

provincial border separating the Provinces of Havana and Pinar del 

Rio (Appendix IX). The community of approximately 700 people was 

one of 6 villages within the boundaries of the 25,000 ha Sierra del 

Rosario World Biosphere Reserve (SRBR). As the name suggests, the 

area Is part of Smithsonian's Man and the Biosphere Program (MAB)
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and their International network of world biosphere reserves. The 

SRBR is registered with the World Conservation Union (formerly 

lUCN), under the IV and IX management categories. The SRBR has 

been protected by Cuban Law No. 33 since 1981, and became a world 

biosphere reserve in 1984 (UNESCO, 1986). Forests occupy over 60% 

of the reserve land, with smaller areas of agricultural fields, natural 

savanna sites, State tourism and military facilities. Establo is situated 

along the eastern boundary of SRBR whereas Soroa, the world famous 

orchard site, is located in the far western region of SRBR. Establo's 

location on the edge of the reserve area was 10 km from the 

re sea rch e r 's  res idence . Its im m edia te  su rround ings included 

agricultural fields and degraded forest land (Figures I and 2).

Lands and Forests

Early human settlement in the SRBR region dates back thousands of 

years when indigenous families were believed to have sparsely 

populated the lush tropical forest (Black, 1976, p. 10). Significant 

human disturbances were unknown in the area until the influx of 

Spanish and French colonials in the 16th century. The Spanish Crown 

claimed the land for European settlers and established 18 "cotrale.s"  

in the Sierra del Rosario region. The indigenous peoples were forced 

to work as slave labour or migrate to harsher remote areas. The 

wealthy corra les  landlords employed indigenous and African slaves 

to slash and burn the forest and cultivate agricultural crops, 

particularly  coffee and tobacco. Two centuries of agricultural
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activities devastated forests in the Sierra del Rosario region. As soil 

productivity decreased on the corra les  plantations, many colonials 

left the area in search of more fertile ventures. By the end of the 

19th century Sierra del Rosario was characterized by a population of 

peasants left to eke out a living on the severely degraded soils. The 

present day museum operated by the community of Las Terrazas in 

SRBR provides an excellent review of the history of the corra les  and 

their demise.

In 1964, a rehabilitation project for Sierra del Rosario zone was 

announced by the Castro government. Under Osmany Cienfuegos' 

direction, thousands of local workers participated in shaping today's 

SRBR, a vital part of Cuba's three major forest watersheds. The 

present day forest vegetation in Sierra del Rosario is representative 

of neotropical forests in Central America. The submontane evergreen 

forest predominates in SRBR with a high degree of endemism in 

areas with humid evergreen tropical forest (UNESCO, 1986, p. 1-2). 

Thorny matorral xeromorphic and various herbaceous communities 

are also present in SRBR. The reserve preserves several endangered 

plant species such as P a c h y a n th u s  t e t r a m e ru s . O ur  a tea  l a u r i f o l i a . 

P e r  y pe te s  t r ip l ln e rv ia. and C y n o m e tra  c u b e n s i s . The fauna of the 

area are characterized by an abundance of birds, many of which are 

endemic to Cuba. There are also numerous reptiles and amphibians, 

but mammals are scarce in the area and the rest of Cuba. SRBR is 

home to the smallest frog in the world as well as numerous other 

invertebrates (UNESCO, 1986). A detailed report by Herrera et aL 

(1988) provides a comprehensive analysis of geomo >hological and
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ecological factors in the SRBR.

The topography of the SRBR is hilly to mountainous, with elevations 

above sea level ranging from 50 m near Establo to 550 m near Las 

Terrazas. There are five main rivers running through SRBR, two of 

which provide natural therapeutic sulfur baths. There are also many 

intermittent streams which become vigorous waterways during the 

rainy season from May to October. The average annual rainfall for 

Sierra del Rosario has been estimated at 2000 mm/yr. SRBR geology 

is complex, but surface soils are generally sandy, permitting good 

drainage during the wetter months, but much drier conditions during 

the winter months. Isolated pockets of naturally occurring acidic soils 

support xerophytic shrubs and grasses. These areas are often hidden 

from distant view by thousands of majestic royal palm (R o v s to n e a  

r e gia^ trees and the hardy pines. Gently sloped hillsides and plains 

are comprised of deeper fertile soils with a significant limestone base 

(oxisols) (Herrera et at, 1988). These areas : often used for

production of agriculture crops, but the Establo area is dominated by 

cattle pastures and royal palm trees (Figure 1).
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F i g u r e  I.  P a n o r a m i c  v i e w  o l  t o p o g r a p h y  a n d  v c g c t a l i o n  in t h e
v i c in i t y  oC E s t a b l o  ( l o o k i n g  s o u t h  t o w a r d s  S i e r r a  d e l  R o s a r i o ) .

T h e  e a s t e r n  p a r t  o f  t h e  S R B R  f a l l s  u n d e r  t h e  j u r i s d i c t i o n  o f  M i n i s t r y  

o f  A g r i c u l t u r e ' s  F o r e s t r y  D i r e c t o r a t e  f o r  t h e  P r o v i n c e  o f  H a v a n a .  

F o r e s t r y  a c t i v i t i e s  in E s t a b l o  a r e  a d m i n i s t e r e d  b y  t h e  l o c a l  f o r e s t r y  

o f f i c e .  M o s t  o f  t h e  f o r e s t  e c o n o m i c  a c t i v i t i e s  in S i e r r a  d e l  R o s a r i o ,  

h o w e v e r ,  h a v e  b e e n  c a r r i e d  o u t  in t h e  c e n t r a l  / .one  o f  th e  r e s e r v e  b y  

th e  ( ' i i i d d d  P r e s i i p u e s t a d d  S i e r r a  d e l  R o s a r i o  I . Med n e a r  L a s  

T e r r a / a s .  F o r e s t r y  a c t i v i t i e s  h a v e  i n c l u d e d  p l a n t a t i o n  e s t a b l i s h m e n t  

a n d  m a i n t e n a n c e ,  s i l v i c u l t u r a l  t r e a t m e n t s ,  f i r e  a n d  p e s t  c o n t r o l ,  

c h a r c o a l  p r o d u c t i o n ,  c o n s e r v a t i o n  o f  f l o r a  a n d  f a u n a ,  a n d  c r a f t s  m a d e  

f r o m  f o r e s t  p r o d u c t s .
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In the Establo area, mango and royal palm trees are the most 

dominant tree species. (A list of over 100 tree and plant species 

growing in the community of Establo is presented in Appendix VI.) A 

stretch of degraded forest extends along the north side of the road 

leading into Establo from Cayajabos. There are also small forest 

'islands' within 2 km of the village. A small forest of thorny marabu 

shrubs encroaches on State agriculture fields in the San Francisco 

area. Grassy cattle pastures dotted with royal palm trees extend up 

to Establo's roadside and stretch over the gently rolling fields to the 

edge of the SRBR forest. Distance to the forest edge averages about 5 

km from Establo's centre (Figure 1 and 2).

Infrastructure and Social Characterization

The 1964 rehabilitation plan for the SRBR also included a plan for the 

diversification of socio-economic activities. Social and ecological 

principles guided agriculture, forestry, tourism, and human resources 

development strategies. Initial development activities such as 

bulldozing and road construction caused serious ecological 

disturbances, but the authorities deemed the actions necessary In 

order to accelerate social development and improve natural 

regeneration conditions in the SRBR area. Terraces were built to 

stabilize erosion, indigenous tree species were used to reforest the 

terraces, small plantations and agroforestry plots were established, 

and areas that had not been disturbed in recent times were left to
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naturally  regenerate. Las T errazas ' Ecotourism  Com plex was 

developed as the SRBR principal revenue generator. Facilities 

included the 4-star, 26 room Hotel Moka located near the geographic 

centre of the SRBR, several well groomed hiking trails, sports and 

recreational facilities, fine dining, excellent health care services, a 

movie theatre and a dance hall to mention a few. The social and 

ecological environment of today's SRBR give credit to the authorities' 

earlier decisions. The new facilities were made available to all 

people, but few Cubans could, and still cannot, afford the luxuries of 

the Moka Hotel. On rare occasions Cubans may be awarded a special 

rate to stay at the hotel as a token of appreciation for contributions 

to the defense and strengthening of the Revolution (pers. comm, with 

hotel management, 1995).

Although the community of Las Terrazas, and not Establo, was at the 

centre of development activities, it would be erroneous to say that 

Establo did not benefit from the zone's improvements. People from

Establo and beyond were employed to implement the SRBR plan.

Establo received new roads and infrastructure works. Establo's gently 

rolling fields became the grazing grounds for hundreds of State dairy 

cattle. The community also received the benefits that the Cuban

Revolution brought to rural communities: a school, doctor's office, 

government store, clean drinking water, electricity, jobs and so on.

Establo does not, however, receive the benefit o f  Las Terrazas' 

generator power during blackouts, improved indoor plumbing, the 

well-stocked pharmacy, day care facilities or elementary school 

facilities available in Las Terrazas. Unlike Las Terrazas, Establo's
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infrastructure is more typical of a small rural community without the 

direct attention of specialized development. Establo has received all 

of the nationally-delivered services of the government except for the 

San Francisco district north of town which does not receive 

electricity. (This is due in part to discourage settlement near the 

large San Francisco hydroelectric dam.)

The centre of Establo is located at the juncture of the community's 

two paved roads. The busy T-shaped intersection marks the location 

of the local government store, primary school, and doctor's office 

(Figure 2). Houses extend along the south side of the main road from 

Cayajabos and along both sides of the road as it turns west through 

town on its way to Las Terrazas. Large robust mango trees line both 

sides of the main road from Cayajabos and continue along the road as 

it extends into the San Francisco area. There are so many mango 

trees that the State employs people to harvest the fruit in late May 

and early June and transports the fruit to Havana markets. There has 

always been plenty of fruit and an adequate harvest of vegetables 

for the local people and livestock.
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Figure 2. Sketch map of Establo and surrounding areas (not to scale).
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Many homes in Establo have indoor plumbing, but the village water 

and sewer system was in need o f major repairs during 1995. The 

doctor's office lacked primary medications, bandages, and equipment. 

Drinking water was trucked into the community, but many had to 

supplement their other needs with water drawn from wells or 

nearby dams and ponds. Most families have been able to meet their 

basic food and fuelwood needs (wood or kerosene fuel). Although 

there is a primary school in Establo, elementary and high schools 

students must travel 5 km and 17 km respectively to get to school. 

Students commute back and forth from school by either walking.
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biking, or getting a ride on the small bus or passing vehicles. The 

distance and transportation difficulties experienced by Establo high 

school students may attribute to the communities above average 

school drop out rate (pers, comm., Establo doctor, 1995).

The Ministry of Agriculture has been the main employer in Establo 

for the past 35 years. State dairy and cattle farms now occupy most 

of the land base. Chicken, pig, and bee farming are also important 

enterprises in the area and are often integrated with dairy and cattle 

farm operations. Most Establo households have kept chickens or a pig 

for their personal food consumption. There were a few self employed 

farmers {campesinos) in Establo during 1995, some of whom owned 

small parcels of land or rented land from the State. The soils in the 

areas were of moderate depth and fertility. Farmers have been 

successful at growing a diversity of crops such as field rice, yuca, 

squash, bananas, boniato, and beans.

The community of Establo was comprised of a racially integrated 

population of whites, blacks, and mulatto persons, although their 

appeared to be more white-skinned persons. Establo population 

figures for 1994 were obtained from the local doctor's office in the 

community. In 1994, there were 27 new infants, 161 children aged 

1-14 years, 424 people between the ages of 15-64, and 47 seniors 

over the age of 65 living in Establo. The doctor also noted some local 

health issues: pre-mature and underweight child births, 68 patients 

with asthma, 43 people with serious hypertension (high blood 

pressure), and a few cases of alcoholism. Social problems have
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included above average drop-out rates amongst high school students 

and unemployment amongst young adults, especially females.

The medical services in Establo during 1^95 appeared to be typical 

of small rural villages in Cuba. Establo had one doctor's office 

( c o n s u l t a r i o )  that was staffed by a female doctor and nurse. As 

mentioned earlier, the doctor's office seriously lacked primary 

medicines, bandages, and equipment. Cayajabos, 5 km down the road, 

has a population of approximately 3000 people, with 5 medical posts 

providing a variety of medical services including physiotherapy and 

post surgery care. Their supply of m edicines, bandages, and 

equipment was also less than adequate in recent years (pers. comm., 

local medical staff, 1995). The regional hospital in the nearby city of 

Artemisa was somewhat better equipped. The local Comités par  ta 

defense de la Revolution (CDR) were reported to play an important 

role in the delivery o f health care programs, especially health 

education and preventative medicine. Many local residents noted 

that the Establo CDR has played an important role in most sectors of 

the community's development.

The m ajority  o f Establo residents , and o ther Cubans, have 

participated in CDR activities. There is only 1 CDR operating in 

Establo, but about 73,000 others in Cuba (Black, 1976, p.308). A CDR 

is a community or work-based organization whose primary function 

is to protect and advance the Cuban Revolution from the grassroots 

level (Black, 1976, p.308). Adversaries may take many forms so the 

activities of the CDR are diverse. Although directives are conveyed in
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a top-down approach from the national government, the CDR 

movement is basically a volunteer organization. A local CDR often 

adapts national directives to local situations and circumstances. 

Depending on the local conditions, the CDR may be involved in 

several civic activities; promotion of public meetings, recruiting 

volunteer labourers for forest and agricultural activities, organizing 

blood donation and vaccinations campaigns, helping people get to 

their doctor's appointments, collecting recyclable materials, cleaning 

public areas, and community security activities such as sophisticated 

neighbourhood watch programs (pers. comm., Sra. Hermosa Perez 

Meneira, Havana, April 1995). In essence, the CDR epitomizes the 

grassroots organization of the Cuban Revolution.

During the field research (May-August, 1995), Establo CDR activities 

included assisting with elections, delivering educational information, 

collecting recyclables, monitoring security in the neighbourhood, and 

fostering family values and social relations amongst the people of 

Establo. The CDR did not appear to play a visible role in Establo local 

forest development activities. Several local residents, however, noted 

that Establo's CDR has assisted in reforestation programs in the past.
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3 .2  Research Method and Q.methodology

3.2.1 Critical Social Research

This study employed the critical social research method to further 

the understanding of the relationships between people and forest in 

development. The method assumes that the physical elements of the 

earth and mental, cultural, economic, and political conditions cause or 

influence human behaviour. The critical social research approach was 

based on both analytical and observatory designs, and data were 

purposely related to one another and/or cross referenced to facilitate 

interpretations and conclusions. In this study, respondents' attitudes 

towards forests were believed to be formed out o f personal 

experiences of living and interacting with forest resources. The 

research objective was to gather as much relevant information as 

possible from literature reviews and field research, and then cross 

reference the findings, Data collection involved literature and policy 

reviews, interpretation of media, on-site observations, structured 

and unstructured interviews, and a analysis of forest conditions. The 

research design was participatory, analytical, and observational, and 

applied both objective and subjective tools of analysis.

A literature review was conducted to examine other studies that 

have employed critical social research. Few studies were found, 

perhaps because o f  the more involved approach to analysis. 

Nevertheless, Parker (1992) successfully used critical social research 

in his reappraisal o f  "forest islands" and Kayapo resource
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management practices in Amazonia. Parker's research included a 

survey o f  plant species and their uses, an analysis o f plant 

distribution patterns, and structured and informal interviews with 

villagers and long term foreign residents in the study area.

3.2.2 Q-methodology: Q-statement, Q-sort, and factor analysis

In order to document the com m unity 's true experience, the

researcher employed Q -m ethodology, an objective  method of 

sampling individual views of forests in development and self

referent expressions of individual realities. Stephenson (1935), who 

introduced Q-methodology, or "Q" as it is referred to, described Q as a

p ro cess  that en ab les  e m p ir ica l  an a ly s is  o f  s e l f - re fe re n t

communications (Stephenson, 1953). Self-referent communications 

are expressed through a process of people ranking (sorting) their

own statements about something along a continuum of most to least 

agree (Figure 3). A person, or group of persons in this case study, are 

subjected to experiments in relation to self and a specific topic of 

study, such as forests. According to Stephenson (1953), the sample of 

self-referent statements is recorded and becomes representative of 

the population if it samples behaviour without favouring some parts, 

and is found to be statistically significant (Stephenson, 1953, p.222). 

Through the objective study of human subjectivity, the Q process 

brings together a universe of statements about sections of behaviour. 

In Q, inner experience and behaviour are analogous. Attitudes, or 

psychological types, are defined as mental categories that are
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expressed in behaviour. Thus, subjective and observed behaviour 

examined by Q analysis are treated as indistinguishable in scientific 

principle (Stephenson, 1953, p.4).

Figure 3. Q-sort with 45 statements about a topic (from Brown, 1986, 
p.63).

(most disagree) (most agree)

-5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5

8 2 28 6 7 3 5 9 1 4 21
12 16 36 8 23 18 10 14 13 11 25
42 17 39 31 26 24 20 30 19 32 40

43 41 37 33 29 27 38 44 45
35 34

When respondents rank their own statements along a continuum 

from most agree to most disagree, they are in effect presenting their 

own model of views on the topic of forests. The explanations of the 

Q-sorts, and their corresponding factor analysis, constitute the theory 

of the research (Stephenson, 1953, p. 142). This theory may then be 

examined in relation to pre-existing theories on the subject matter. 

From such explorations, one may then formulate an argument on the 

subject matter (Stephenson, 1953, p.3, 22, 32).
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Since 1935, over 1000 studies have used Q technique for both

hermeneutic and applied scientific study (Brown, 1986). At least five

researchers are known to have used Q-methodology in forest-related 

research: Hooker (1972), Kurtz and Lewis (1981), Ariso-Campa

(1991), and John Fairweather at Lincoln University in New Zealand. 

The first four of the aforementioned researchers participated in the 

following studies: 1) "Human beliefs and values regarding nature and 

forests: a framework for listening", Doctoral dissertation, Yale 

University (Hooker, 1972); 2) "Decision-making framework for non

industrial private forest owners: an application in the Missouri

Ozarks" (Kurtz and Lewis, 1981), whose research was published in 

the Journal of Forestry . May 1981, p .285-288; and 3) "Forest 

(text)ures: assessing semiotic dimensions of visual landscapes". 

Doctoral dissertation, State University of New York, Syracuse (Ariso- 

Campa, 1991). John Fairweather, who was with the Agribusiness and 

Economic Research Unit at Lincoln University (New Zealand) in 1994, 

has also done forest research using Q-methodology, but details of 

Fairweather's work were unavailable for review (pers. comm. Steven 

R. Brown, 1995).

Unfortunately, only one of the aforementioned studies was obtained 

for review in this study. Kurtz and Lewis (1981) used Q-methodology 

techniques to classify non-industrial private forest owners in the 

Missouri Ozarks (USA) on the basis o f their motivations and 

ob jectives for ow ning land. In teractions among factors that 

influenced the use and management of private non-industrial forest 

land were investigated. Groups of owners with similar attitudes
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tovards management defined several typologies. Timber production 

was by far the prime motivation for owning and managing land in 

the study area. The report refuted common theory that timber 

producMon was not the prime objective in owning non-industrial 

private land.

This case study has sampled a group of persons from the same 

community in order to define attitude 'types' that may have been 

present in the community. By sampling a group of persons the 

results the study could indicate whether or not certain truths 

occurred as f a c t o r s  relevant to the population sample. The results 

could then sh^w that individuals who shared these facts belonged to 

the same FACTOR. A proportion of persons in the group may form 

such and such an attitude which defines each FACTOR (Stephenson, 

1953, p.5-6). Thus, a FACTOR is defined by a set of statements that 

represents an attitude type, an attitude that is statistically different 

from other FACTORS (Stephenson, 1953, p.6-7). When a rotation of 

the initial correlation matrix is performed a more in-depth analysis 

of associations and other possible combinations of the FACTORS 

becomes possible. Rotating the initial data matrix may oi used to test 

the assumptions or propositions held in relevant theory or popular 

belief (Swphenson, 1953, p.32).
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Field Research Activities

After an initial survey of the research site, a hase map was prepared 

and a systematic random design was performed to selejt the homes 

of those to be Interviewed. Sixty respondents were interviewed to 

obtain an accurate sense of the diversity within the community. To 

ensure that ethical and cultural matters were handled with care and 

sensitivity in the research process, the host agency and local workers 

participated in formulation of the interview questions and data 

collection. Appendix I contains the Spanish and English versions of 

the questionnaire.

Each interview session began with informal introductions and an 

explanation of the research objectives. Respondents filled out a 

structured questionnaire which included basic questions concerning 

their involvement in forest-related activities (Appendix I). The 

formal part of the interviews ended after tape recording the oral 

responses to the last two questions: "Tell me everything you think 

about the forest", and "Has the forest affected the development of the 

community? If so, how?" (Appendix 1). The interviews lasted an 

average of 30 minutes. The discussions were tape recorded so that a 

team of researchers (3 Cubans, I Canadian) could later transcribe 

each statement (in no order) onto its own index Q-caid. The team of 

researchers recognized 76 different statements pertaining to the 

discourse on forests. A number was written on the back of each card 

which then became the statement number. Thus, there wore 76 Q- 

cards to be sorted by the respondents. Typically, statements in other
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Q-samples have ranged from 40 to 60 (Brown, 1986, p.62).

A period of approximately three weeks had elapsed between the 

first interview session and the initial Q-sort exercise. After 

transcribing the 76 statements onto index cards, the respondents 

were visited a second time and asked to rank the statements (Q- 

cards) along a grid ranging from +5 (most agree) to -5 (most 

disagree), with 0 as the neutral point (Figure 3). This marked the key 

moment in the subjective self-referent Q process. By ranking his/her 

own statements the respondents were able to present their own 

model of views on the topic of forests. In the initial Q-sort exercise, 

several respondents commented that they felt strongly about most 

statements and thus found it difficult to assign statements to the +/- 

1, 2, or 3 orders along the continuum. As a result, the initial Q-sort 

exercise exhibited a skewed-to-the-extremes distribution- flat in the 

middle and clustered at the edges - thus rendering the data 

unsuitable for a paired comparison factor analysis. A second Q-sort 

was performed with 15 respondents who were given a suggestion of 

distribution as shown in Figure 3, and a condition of instruction to 

rank the statements against one another so as to prevent the 

occurrence of the first Q-sort problems. The fewer number of sorters 

was still more than enough to survey differences in attitude types. 

The final Q-sort distributions were su itab le  for the paired 

comparison and factor analysis.

The outcome of each Q-sort varied, but was structurally similar to 

that shown in Figure 3. The position  o f each num bered
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card/statement on the grid was then recorded and the rank order 

data entered into the field station's computer in a spreadsheet 

format. The information was stored on diskette (and hardcopy) and 

filed for transportation back to Canada. Further observations and 

informal surveys were conducted, making note of forest conditions 

and resource use.

Upon return to Canada, the data matrix was submitted to a Statistical 

Analysis Software (SAS) program for analysis. The SAS program and 

data computations were performed at the University of Georgia 

(USA) under the supervision of Dr. Rick Watson. Dr. Patrick Doran at 

Oklahoma State University (USA) coordinated the data transfer and 

advised on the research methodology process. Correlations were 

analyzed using the principal components factoring as described by 

Brown (1980. Part II). The Q factor analysis procedure was no 

different than other standard factor analyses. The initial Q factor 

analysis determined the number of attitudinal groupings (FACTORS) 

implicit in the Q-sort data matrix. The initiai data matrix was then 

rotated for theoretical explorations. The resulting "scores" were 

tallied for each statement in each of the factor 'types'. Each FACTOR 

(set of statements) produced one array representing the sum of the 

statements from the individual Q-sorts. If two people shared a 

common outlook, then those individuals would have been highly 

intercorrelated, they would have defined a factor together, and the 

sum of their separate responses would have resulted in a single Q- 

sort that represented the view they shared. With ten factors there 

would have been ten such Q-sorts, and so on (Brown, 1986, p.60). In
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this case study, 7 FACTORS were found to be significant (AppendixV).

3.2.3 Critique of Methods 

Theory

Any critique of Q-methodology as a process of understanding human 

behaviour and relations must consider Q's principal assumptions- 

inner experience and behaviour are analogous. A ttitudes are 

believed to be a consequence of personal experiences that stem from 

a person's interactions with his/her physical, emotional, and mental 

surroundings. Both subjective and observed behaviour in Q analysis 

are considered indistinguishable in scientific principle (Stephenson, 

1953, p.4). A rejection of one or more of these principles would 

weaken any theoretical argum ents based on Q -analysis data. 

Consequently, one must acknowledge these assumptions in testing 

other theories with arguments based on Q-sort factor analysis 

results. One must also recognize that cause-effect logic is irrelevant 

to Q analysis and its findings.

A suggestion of distribution was offered to the Q-sorters when they 

performed the Q-sorts. Suggestion of distribution may be construed 

as violating the principles of operant subjectivity (McKeown and 

Thomas, 1988, p .34). Given that the respondents have a wide 

selection o f categories in this case study, it was unlikely that operant 

subjectivity was violated. "Furthermore, both Brown (1971, 1985)
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and Co#le and McKeown (1980) éemmmetrate t te t  the shape of a Q- 

so r t  d is t r ib u t io n  is # e# o d o l# # iiea4 1 y  and s t a t i s t i c a l ly  

inconsequential." (McKeown and fhom#s, l^W , p.34). Following the 

Law of Error theory, the suggested distribu’tiion wa% ueed simply to 

assist the respondent in sorting tW statements along th# lines Of 

"more or less" agreement. In no way did the suggestion 'force' %  

sorter into an either-or situation. The nedfthl ràhk (0), also sefved 

to ease the sorters' feeling of in d ec is i#  or lack of relation In the 

event that he/she did not hold a speeiflc belief. Itnteittetlts With a 

neutral rank were considered W have no #ean i## , nor did they 

contribute in any way to the psychological typing of respondpnts 

(McKeown and Thongs, 1988, p.35).

A pplica tions

Q-sort technique must also be considered as a potanlln) SOWfW# Of

error. A person's cognitive ability to rank-order statements against 

other statements on the same topic has been debated in relation to 

Q-technique applications (McKeown and Thomas, 1988, p.34). The 

rank-order session requires a person to make many sudden decisions 

regarding the meaning and importance of each statement, statements

which may not have been expressed by the Q-sorter before. The

number of rank categories may also be an element of contention in a 

Q-sorters decision making process. In this study, there were eleven 

such categories (-5 to +5, including a zero category) which several

respondents found served no purpose other than to complicate their
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decisions with too many categories (Figure 3). This was quite obvious 

in the first Q-sort exercise, and somewhat less obvious in the second 

Q-sort session. The initial Q-sort exercise proved difficult for many 

and resulted in a skewed-to-the-extremes distribution, flat in the 

middle and clustered at the edges. Only after giving the Q-sorters a 

suggestion of distribution (Figure 3), were many able to avoid the 

occurrence of the first Q-sort problems.

The second Q-sort exercise was necessary because the initial skewed

distributions rendered the data unsuitable for a paired comparison of

statements in factor analysis. It should be noted that the second Q- 

sort was conducted by Cuban forest researchers and not the Canadian 

researcher. Although this divergence was unavoidable, it was

performed following the same procedures as the first Q-sort exercise, 

but four months later. During that time, the respondents may have 

had a chance to discuss the various ideas in the statement amongst 

them selves and possibly influenced each others beliefs  and

perceptions of forests. Such events were unlikely to influence most 

respondents' opinions as similar incidences during the initial Q-sort 

proved unfounded. During the initial Q-sorts exercises respondents 

often performed their Q-sorts with a crowd of on-lookers, usually 

family and friends who happened to be nearby at the time. On 

several occasions, on lookers offered their ideas o f where a 

statement might be ranked', but the respondents usually responded 

with "That's your opinion, not mine", or "Maybe, but I'm not sure so 

I'll rank it as neutral ". The possibility  o f respondents being 

influenced by the local Cuban researchers was considered negligible
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given the strict operating instructions and the Cuban researchers' 

overt professionalism.

There was, however, the potential of subjective translation on behalf 

of Cuban foresters who transcribed statements. The manner in which 

transcribers distinguished if a statement was the same or different 

may have resulted in fewer or more statements being transcribed. 

The Cuban foresters appeared, however, to write down every

sentence that had the slightest relation to forests and forestry. In

tran sc r ib in g  the s ta tem ents  from the recorded  in te rv iew s,

statements referring to specific species and uses were left out of the 

sample, except for statements #7 and #66 which were more general 

and m entioned during the interviews by more than 50% of 

respondents. This action was deemed appropriate given the already 

large sample size o f 76 statements and the desire to focus on general 

attitudes towards forests. Statements omitted from the sample have 

been considered in the chapter on results and discussion. Fiwalliy, 

many respondents did not understand the word d e  s a r r o l l o  

(development) used in the final question concerning community 

development. In order to communicate the idea of development, a

description of livelihood, progress in health and prosperity, economic 

welfare, and "forest presence-absence" scenarios was used to 

facilitate comprehension. Nevertheless, it was possible that some 

some respondents still did not understand the question.
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CHA PTER FOUR. RESULTS AND DISCUSSION

C uban co u n te rp arts  confirm ed  tha t the random  sam ple of 

respondents was representative of the comm unity (Table 5 and 

Appendix II). During the taped interviews the respondents made a 

total of 76 statements relating to forests (Appendix III). These 76 

statem ents formed the Q-sam ple. Statem ents were considered to 

have no priori meaning or relation to respondent traits, they were 

simply treated as statements about the topic of forestry.

4 .1  Q u e s t io n n a i r e  R e sp o n se s

The random sampling of respondents generated interviews with 23 

females and 37 males from the community of Establo (Table 5). 

Forty-eight percent of the respondents were younger than the group 

average of 43 years, with the youngest respondent being 14 years 

and the oldest 78 years of age. Eighteen percent of the respondents 

were retired. Although the study area had many State agriculture 

farms, just 15% of those surveyed were employed as State farm 

workers. Only 8% of the group worked for the State forestry service, 

although 18% currently worked in or near the forest (5 forestry 

workers, 4 campesinos, plus two others).
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Table 5. Demographic Summary of Surveyed Population

% of Sample # Female # Male
Occupations:

Self employed (other than farmer)
State agriculture worker 15% 2 7
Farmer (Campesino) 7% - 4
Forest worker 8% 1 4
Housekeeper 23% 14 -

Construction worker 2% - 1
Professional or Technician 15'X, 3 6
Other 12% 2 5
Retired 18% 1 10

Females (ave. age = 39) 38% 23
Males (ave. age = 46) 62% 37

Housekeeper was the most common occupation. Sixty-five percent of 

the women, representing 23% of the sample group, worked as full

tim e housewives. None of the male respondents claim ed to be

housekeepers. Within the community, an overwhelming majority of 

men and women said that the work of housewives was demanding 

and important to the welfare of the family. Most women commented 

that their male partners did very little household work despite a

Cuban law which obliges men to participate equally in the household

chores (Family Code Law). Many men retorted that women did less 

than 50% of the "field" work.

The education of the respondents varied from 10% without schooling 

to 6% with a university education (Appendix II). The majority of 

respondents had received prim ary and 'jun ior high ' (secondary
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school) education equivalent to a grade 9 education In Canada. O f the 

6 respondents who had not attended traditional schools, only 3 could 

not read or write. The other 3 respondents were either self taught or 

taught by family members or CDR community services.

Six of the sixty respondents remarked that they had never planted a 

tree. Of the 90% who had planted trees, 62% had planted more than 

100 trees either around their homes or in reforestation areas as part 

of a government program. This suggests that 90% of the respondents 

had a high degree of participation in forest development activities. 

Over half the respondents said they had visited the local forests 

more than 100 times in the past. Most visited the forest throughout 

the year regardless of season or day of the week, although weekend

visits were slightly more common than weekday visits. Reasons

given for visiting the forest varied w ithout association to any 

personal or social characteristics:

* to cool down in the cool shade and breeze
* to clear the mind, to think, to feel better mentally
* for recreational purposes (camping, hiking, swimming,

birding, visit friends in the hills, admire beauty)
* to get to know the plants and land (informal education)
* to get water
* to get medicinal vegetation
* to get food (fruits, leaves for flavouring, roots, coffee beans,

animal meat or fish)
* to get wood for cooking and home building
* to work (job, military service, school trip)
* to graze animals (chickens, pigs, horses, some cows)

Several respondents did note they felt an em otional and m ental
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attachm ent to the forest. There was no m ention o f a spiritual 

attachment to the forest. It was only after the Interview and Q-sort 

process was completed that two female respondents referred to a 

spiritual value of the forest.

All but one of the respondents said the forest was important or very 

im portant to the comm unity and had had a positive effect on 

developm ent of the ir com m unity . The sole 'no t important* 

perspective belonged to a mature 16 year old campesino man who 

had grown up in the area. The respondent worked a few kilometers 

from Establo on a cooperative farm growing food. He noted that 

although the forest was important to him and his country, he felt it 

was not im portant to the developm ent of the Establo as the 

community was primarily a dairy cattle farming area.

4 .2  Q -so rts  an d  F a c to r  A nalysis

G enerally, the 76 forest-related  statem ents expressed during the 

interview s exhibited a favourable disposition towards forests and 

forest use (Appendix III). M ore statem ents than not em phasized 

pleasant experiences in relation to forests, with a mean Q-sort rank 

of +2, suggesting a positivist view of forests. Most statements were 

made in reference to "our" this or that, and how the forest affected 

this or that. Few statements were made in the first person "I", even 

though the respondents were asked to give their personal testimony. 

A visual examination of the Q-sort rankings revealed that only 4 of 

the 76 statements (#s 4, 28, 32, 35) appeared exclusively on the
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positive (agree) side of the continuum. Three other statements (# 7, 

55, 62) were either neutral or positively  ranked, A ll o ther 

statements were ranked on both sides of the neutral point (0) along 

the agree-disagree continuum,

Before factor analysis and significance testing, the respondents were 

in total positive agreement with 4 statements:

#4, The forest gives us wood for furniture, houses, and many 
other things;

#28, The forest serves as a refuge for birds and other animals;

#32, In a country without forests it would not be easy to live;

#35, The forest gets work for men.

No statement received complete negative rankings from the group of

respondents, that is, there was no absolute disagreement on any of 

the statem ents. However, statem ents #37, "I do not have much 

relation with the forest" received the greatest number of negative 

ranks (disagreem ent), but its mild negativity was found to be

insignificant after analysis (Appendix IV, V). Statement #67, "I have 

not been taught anything about the flora & fauna", was the only

statem ent that repeatedly ranked to the extreme negative (disagree)

end of the continuum without also occurring on the extreme positive 

o f the continuum . As the statem ent suggests, the m ajority  o f 

respondents have received education concerning forest plants and 

anim als. The Cuban governm ent's com m itm ent to environm ental

protection, reforestation, and education in various aspects o f forestry
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appears to have influenced respondents' self-referent statements.

As noted earlier, the education of the respondents varied from 10% 

without schooling to 6% with a university education (Appendix 11). 

The range of simple and complex ideas conceptualized in the self

referent statement] is likely a reflection of education levels as well 

as interactions with forest areas. Respondents also noted that the 

Revolution's educational campaigns advanced a perception of forest 

which associated reforestation and conservation with social and 

biological developments that would lead to better living conditions 

(pers. comm., Jose Antonio Acosta-Salgado, 1995). Field observations 

noted that many respondents m aintained home gardens and kept 

chickens and or a pig or two in their yards. Many respondents also 

told stories of their ventures into forested areas to look for 

w andering livestock. During these times they would learn more 

about the flora and fauna of the forest.^

Respondents expressed an overwhelming positive view of forestry 

developments nationally and locally during 1960-1990, but the lack 

of recent State forestry activities in the Establo area was noted by 

som e respondents with disappointm ent. In teresting ly , only one 

statement specifically made reference to the economic role of forests 

in the community and Cuba. The reference to the economic value of 

forest made by 17 year old woman who had recently trained as a 

veterinary technician but was working as the housekeeper in her

7 The researcher participated in one such hunt' for a few pigs that went 
missing in a degraded forest area near the community. A close encounter with 
the thorns of the marabu tree can teach a valuable and lasting impression.
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home. None of the respondents made reference to the role of CDR in 

forest development.

4.2.1 Factor Analysis and Attitudes Towards Forests

Factor analysis facilitated the determination of how many basically 

d ifferen t Q -sorts were presen t. The analysis was perform ed 

according to Brown (1986), with the first 7 factors accounting for 

74% of the variance in the data (Appendix V). The 7 factors were 

retained for further analysis as per the NFACT0R criterion (Brown* 

1986). After data rotation, factor scores were generated by averaging 

the score given to each statement by all Q-sorts associated with the 

factor. A significance level of Z=2.58, with a confidence level of 99%* 

defined the limit of significance for the factor scores at +/- [0.2959] 

(Appendix V). Thus, factor loadings greater than 0.2959 indicated 

significant agreem ent within a factor while loadings of less than 

-0.2959 indicated significant d isagreem ent within a factor. The 

statistical analysis resulted in 7 FACTORS or attitude types. Each 

FACTOR (labeled 1 to 7) expressed a different conception about the 

forest, with those persons sharing a common conception defining the 

same factor.

The initial factor method (principal components, PC) generated a total 

of 41 significant associations/connections for the 7 FACTORS given a 

99% confidence level. FACTOR-1 was significantly associated with all 

but one of the 15 Q-sorts (Q -sort #12 was the exception), and 

accounted for 38% of the comm unallty variance. However, factor
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connections were not clearly focused (+ or -, unipolar), so a rotation 

of the data was performed using the varimax factor method. Data 

rotation resulted in 27 significant connections from the 7 FACTORS 

(Table 6). After rotation, the variance within FACTC -1 was reduced 

by approxim ately half to 20%. The variance was greater after 

rotation in the other 6 factors. (Since many connections were 'almost' 

significant at 99%, a comparison confidence was perform ed and 

resulted in another 9 significant connections at 97% in PC, and 4 

more significant connections after varim ax rotation. As noted in 

McKeown and Thomas (1988, p .51), these 'insignificant' associations 

may be im portant in theoretical d iscussions o f fac to r/a ttitu d e  

formulations as they include a greater spectrum of data which may 

or may not support theoretical arguments.)



Table 6. Connections, order of significance regardless of sign, 
amongst FACTORS.

FATTÈRNSî Signmcant

Q-
sort #

Strongest
connect ions

Moderately
strong

connect ions

Moderate
connections

Weaker
connections

Weakest
connect ions

PC VR PC VR PC VR PC VR PC V R

I 1 1 - 4 -5 3 6 -2 5
2 1 3 -5 2
3 5 4 1 -7 1
4 4 5 2 6 1
5 -7 7 1
6 -3 2 1 6
7 1 ) 3 - 4
8 1 1 -6 3
9 1 2 - 4 1
10 1 3 7 2 6 1
11 -2 4 4 1 5 -7
12 2 5
13 3 6 6 4 1
14 1 3 -6 -5 4
15 1 3 2

# of 
Connc 
-étions

15 15 15 10 12 4 5 2 3 0

PC = Principal Components, Initial Factor Method 
VR = Varimax Rotation, Rotation Method 
- : Minus sign indicates negative connection

As shown in Table 6 and Appendix V, the strength of each Q-sort 

connection also varied. The following Q-sorts were found to be the 

most representative of each FACTOR:

Q-sorts # 7 and 8 most accurately personified FACTOR-1;
Q-sorts #  6 and 9 most accurately personified FACTOR-2;
Q-sorts # 2 and 14 most accurately personified FACTOR-3;
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Q-sorts # 3 and II most accurately personified FACTOR-4;
Q-sorts # -1, 4 and 12 most accurately personified FACTOR-5;
Q-sorts # 4 and 13 most accurately personified FACTOR-6;
Q-sorts # -3 and 5 most accurately personified FACTOR-7;

We can see that Q-sort #3 and #4 were significant in defining two 

different FACTORS, Given that all Q-sorts were rotated around the 

same factor, this merely indicates that Q-sorts #3 and #4 were 

closely associated with two particular FACTORS, #3 in a positive- 

negative sense and #4 in a positive-positive  sense respectively  

(McKeown and Thomas, 1988, p .52). Interestingly, there were only 

two negatively significant Q-sorts involved in the distinction of the 

attitude types. Q-sort #1 in F-5, and Q -sort #3 in F-7, carried 

negative signs Indicating that the two Q-sorts characterized attitudes 

that significantly disagreed with their respective factor grouping. 

The fact that their were only 2 of a possiblelS negative descriptors 

may suggest that the majority o f the sam ple population were in 

general agreement with a positive view of forests, albeit they held 

different views with respect to forests.

Q-sort #3 also contributed significantly to the definition of F-4, but in 

a positive way. This may suggest that attitude types F-4 and F-7 

have the greatest factor difference, even though they account for a 

lesser amount of variance overall (see Table 9). The fact that Q-sort 

#4 was positively significant in two different attitude types merely 

indicates that the two FACTORS shared a belief of statement #4, but 

obviously differed on many other beliefs. From Table 7 we may
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observe some of the strongest held beliefs and disbeliefs which 

distinguish the different attitudinal types, The five highest and five 

lowest average scores within each factor are presented in Table 7, 

Results of the analysis indicate that certain truths expressed in the 

statements occurred as fa c to rs  relevant to the population sample,

Table 7, Statements that received the five highest (agreed) and
lowest (disagreed) average scores within each FACTOR Family 

(F-n) after rotation.

Ra nk - Sc o r e F- 1 F- 2 F- 3 F- 4 F-S F- 6 F - 7

1 (most agree) 24* 1 2 6 3 0 7 4 7 29
2 7 2 5 8 7 4 61 7 0 6 0 1 6
3 7 5 2 6 3 8 3 5 6 5 9
4 4 0 7 3 14 6 6 9 6 8 18
5 5 2 6 5 6 6 2 0 5 5 17 1 9

7 2 2 5 3 9 3 7 3 4 5 2 7 3 1 1
7 3 3 8 4 0 4 6 52 38 5 2 2 6
7 4 7 0 2 9 4 5 1 6 4 7 0 14
7 5 4 5 3 4 7 7 6 6 7 7 4 6 7

76 (most disagree) 5 6 19 6 5 7 6 5 3 0 75

Rank Scale: Linear scale from Most Agree, Score = I, to Most Disagree Score « % .  

Total of 76 statements.
* ; Statement number as per Q-sort card, In this case, FACTOR* I people

most agreed with Statement #24, which stated, "It is necessary to plant 
the forest in order to receive its benefits."

In the final factor analysis, each of the FACTORS composed a set of 

statem ents that represented an attitude type, an attitude that is
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Statistically different from other attitudes in the population sample 

(Stephenson, 1953, p.5-6). Table 8 displays the ten statements that 

were expressed as the strongest beliefs defining each attitudinal 

types with respect to forests:

Table 8. The ten most significant statements that defined some of the 
beliefs for each FACTOR or attitudinal type with respect to 
forests.

FACTOR
#

Most A g re e d  with the 
sta tem ent....

Most D is a g re e d  with the 
S ta tem en t..

1 24) "It is necessary to plant the 
forest in order to receive its 
b e n e f its "
72) "There is a difference in the 
health of those that live here and 
those that live in the city"
75) "One should not cut the forest" 
40) "The forest is studied often"
52) "The forest evades (prevents the 
expansion) of fires"

56) "The Forest Reserve permits/ 
inv ites v isito rs, tourists"
45) "The forest is beneficial because 
we can bring legumes to the market" 
70) "We depend on the forest 
c o m p le te ly "
38) "Those who live in the city are 
filled with smog"
25) "The forest is good for bathing in 
the river"

2 1) "The forest is the prettiest, nicest, 
and best that exists"
58) "The forest serves to feed us"
2) "The forest gives us everything"
73) "Before the Revolution the forests 
were being destroyed"
65) "1 do not visit the forest to kill 
an im a ls"

19) "I go to the forest to entertain 
myself, for recreation (camping)" 
34) "The forest gives beautiful 
o rc h id s"
29) "The forest is where birds are 
co n se rv ed "
40) "The forest is studied often" 
39) "All the uses of the forest are 
d irect not indirect"

3 26) "We need the forest that was 
d e s tro y e d
74) "The government is preoccupied 
with reforestation throughout the 
c o u n try "
63) "This study will help care for 
tre e s "
14) "Forests are the lungs of the 
c o u n try "
66) "In the forest were planted ocuje, 
majagua, eucalyptus, which are used 
in forestry for wood"

6) "The forest gives us fresh water"
7) "Royal palm is a symbol and has 
many uses"
45) "The forest is beneficial because 
we can bring legumes to the market"
46) "The forest is a principal centre 
o f the economy"
37) "I do not have much relation with 
the forest"
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Table 8. The ten most significant statements that defined some of 
the beliefs for each FACTOR or attitudinal type with respect to 
forests. Continued from previous page.

4 30) "Birds bring seeds and they are 
born (germ inate)"
61) "The State needs the forest"
8) "The forest beautifies our 
c o u n try s id e "
6) "The forest gives us fresh water" 
20) "The forest is heaithy"

57) "In the rivers there are many 
fauna"
76) "The forest gives us shade"
1) "The forest is the prettiest, nicest, 
and best that exists"
52) "The forest evades (prevents the 
spread) of fires"
34)The forest gives beautiful 
o rc h id s"

5 74) "The government is preoccupied 
with reforestation throughout the 
c o u n try "
70) "We depend on the forest 
co m p le te ly "
3) "The forest gives us fruit"
69) "The forest is all beneficial"
55) "In the forest there are many 
a n im a ls"

65) "1 do not visit the forest to kill 
an im a ls"
67) "I have not been taught anything 
about the flora and the fauna"
64) "I do not know about trees 
because 1 do not go to the forest"
38) "Those who live in the city are 
filled with smog"
52) "The forest evades (prevents the 
spread) of fires"

6 7) "Royal palm is a symbol and has 
many uses"
60) "The forest helps the 
development of all"
56) "The Forest Reserve 
perm its/inv ites v isito rs, tourists" 
68) "The people in this community 
are very grateful for the forest"
17) "Forests are very important to 
other countries"

30) "Birds bring seeds and they are 
born (germ inate)"
74) "The government is preoccupied 
with reforestation throughout the 
c o u n try "
70) "We depend on the forest 
co m p le te ly "
52) "The forest evades (prevents the 
spread) of fires"
73) " Before the Revolution the 
forests were being destroyed"

7 29) "The forest is where birds are 
co nserved"
16) "The lack of forest has an 
influence on the lack of rain"
59) "The forest is a tranquil place"
18) "Forests are very important to 
Cuba"
19) "I go to the forest for 
entertainm ent, fo r recreation 
(camping, etc.)

75) "One should not cut the forest" 
67) "1 have not been taught anything 
about the flora and the fauna"
14) "Forests are the lungs of the 
c o u n try "
26) "We need the forest that was 
d e s tro y e d "
II)  "The forest helps to 
d eco n tam in a te "
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Statement #37 was the only comment to received all positive scores 

after rotation of the correlation matrix. This indicates that all attitude 

types considered it a fact that 'they' have a strong relationship with 

the forest. Statement #4 was the only unipolar negative statement, 

thus suggesting that respondents all shared a value for the forest as 

a supplier of wood.

Statements # 75, 74, 70, 56, 29, 7, and 1, had the greatest range of 

significant factor scores. This extrem e bipolar trait suggests that 

respondents' perceptions strongly differed on the following forestry 

concerns: cutting of trees, forest dependency, bird conservation, 

beauty and greatness o f forests, the SRBR function as a tourist area, 

the symbolism and uses of the royal palm tree, and the government's 

preoccupation with reforestation. Of these, statement #74 repeatedly 

scored to the extreme positive (most agree) side of the continuum, 

and only once to the extreme negative side o f the continuum  (in 

FACTOR-6). Statement #74, with its positive disposition, concerned 

the government's preoccupation with reforestation throughout Cuba. 

M ost believed the Cuban governm ent has been very active in 

reforestation activities throughout the country. Indeed, the statistics 

and landscape confirm such facts.
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4 .3  S tatements  versus Actions

A more subjective analysis is introduced in comparing respondents' 

discourse on forests with their use of forest products and forested 

areas. This section cross examined the connections between mental 

and physical behaviour, that is, between attitudes and observable 

actions. The following paragraphs attempt to address the question, 

"Do community-based activities support the findings of the factor 

analysis?". F ield  observations were made over a period of 

approximately 100 days in and around Establo during and after the 

respondent interviews and Q-sorts.

As noted in the discourse, timber and edible goods were observed to 

be the most common uses of local forest resources in Establo. The use 

of firewood and charcoal, wood and palm leaves for construction use, 

and the consumption of various fruits and legumes were observed on 

a daily basis. Fruit and legumes grew naturally in the forest areas 

and were also cultivated in some of the local agricultural fields and 

residents' yards. Mango, pomarosa, chirimoya, avocado, banana, and 

marné fru it trees grew within the im m ediate area and nearby 

forests. The majority of local residents participated in the harvest 

and consum ption o f such fruits on a regular basis when possible. 

Generally, the respondents and other community members harvested 

no more than their families could consume. The fact that many were 

observed harvesting forests products does not necessarily conflict 

with the expressed belief that forests should not be cut, No all 

respondents believed forest should not be cut. Many of those who
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noted that forests should not be cut restricted the comment to "large 

forest areas" and forest areas in "fragile forest areas". Nevertheless, 

the fact that an increasing number of Establo respondents have had 

to rely on forests for basic supplies cannot be ignored. Based on field 

observations, it appeared that forest degradation had surpassed 

forest development in recent years in the local area. Unfortunately, 

official surveys were not available to confirm  or disprove this 

apparent trend.

Men appeared to be the primary harvesters o f timber in and around 

Establo, Although hardwood species such as ocuje, m ajagua, and 

cedro, and the (softwood) pines, were preferred construction timber, 

the distance from harvest site to home (or work) seemed to correlate 

negatively with harvest selection. It appeared that cutting trees for 

(reasonable) personal consumption was tolerated and unregulated by 

authorities. An inform al regulatory process involving neighbours* 

approval and word of mouth seemed to guide dom estic harvest 

activities outside the main SRBR forest area. The few incidences o f 

illegal tree cutting in the forested areas imm ediately surrounding 

Establo were small, and usually carried out by individuals in need of 

fuelwood/charcoal for personal use (peis. comm, with arei residents, 

1995). Field observations were unable to confirm  if  those who 

expressed forest preservation statem ents were actually involved in 

tree cutting. Nevertheless, observations o f tree cutting created  a 

sense of conflict in the community with the dom inant belief that 

forests should not be cut. It should be noted that harvesting within 

the SRBR forest was strictly regulated by the State, and all harvest
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violations were thoroughly investigated by forest guards. Within the 

SRBR core area, forests were noticeably advanced in growth and 

stand dynamics. Fringe zones and areas outside the boundaries of the 

reserve forest were regenerating, but signs of degradation persisted. 

For the most part, it appeared that Establo residents respected the 

success of the forest rehabilitation project (SRBR Project) and tried to 

minimize their negative disturbances.

Royal palm was observed to be the most widely used tree species. 

Mango and royal palm were the most visible species in the vicinity of 

Establo, but royal palm trees were possibly the most abundant 

species. Palm fruits were fed to pigs, its palm leaves used for roofing, 

and its  wood used in  house and fu rn itu re  co n stru c tio n . 

Approximately 25% of the homes in Establo and surroundings were 

built from  royal palm wood, another 25% from pine and majagua, 

and perhaps 50% from cement. Many of the wooden houses had palm 

thatched roofs and or clay or metal roof panels. Unlike many other 

tropical countries, the houses did not have water catchment troughs 

along the edges of the roof as a means of trapping rainwater for 

drinking and or bathing. One house did have a home-made solar 

panel on its roof, but the storage battery had broken down two years 

ago and the builder was unable to obtain the materials to repair it.

Several Establo residents were encountered on forest trails during 

research forest surveys. The residents gave numerous reasons for 

their visits to the forest area:



100

* seeking food to supplement their State food rations
* getting water for the horses and home cleaning 

swim m ing-bathing

* "to get away and relax" in the refreshing atmosphere
* to listen to, and maybe catch, a few birds
* looking for medicinal plants

rounding-up livestock that had been grazing for the day in 
the forest

Back In the village, respondents were observed planting forest tree

seeds and plant cuttings around their homes. Some residents kept a 

small home garden or shared a garden with nearby friends and

relatives. Field and forest plants were used for medicinal, food, and 

or ornam ental purposes. Others w ithout home gardens spoke of 

locations in forested areas where they would go w henever they

needed certain m edicinal or food goods. Many o f the children 

com m ented that they enjoyed going to explore in the forest, 

especially on school trips and vacations. On weekends and school 

holidays, children were observed fishing and harvesting fruits and 

vegetables with their families.

It appeared that forests in the area of Establo were most directly 

affected by local peoples' conservative use of forest resources.

Subsequent to that, participation in both community and provincial 

reforestation activities appeared to have an im m ediate and lasting 

affect on forest conservation and expansion. Unfortunately, there did 

not appear to be local monitoring or evaluating m echanism s for 

ensuring the sustainability of forests and reforestation efforts. It
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appeared the responsibility for sustainability rested with the SRBR 

forestry personnel, provincial authorities, and federal policy makers. 

If this is in fact the case, the responsibility and programs to carry out 

such checks should also be in place at the local level. According to

N ozick (1992, p .14), responsib ility , as well as p lanning and

im plem entation, at the local level is the most effective way of

achieving sustainable (forest) development.

In summary, the field observations concured with the statem ents 

and a ttitu d es expressed  by the responden ts. A degree of 

inconsistency was observed in the expressed popular belief that 

forests should not be cut, as most residents participated in, and 

b en efitted  from , su b sis ten ce-lev e l tim ber harvesting . Further 

inference may be added concerning forest-related activities and the 

implications of each statement within each attitudinal type, but such 

fine detail is not warranted here. The focus of the thesis argument

rests on general attitudes towards forests and their statistical and 

theoretical implications in community and forest development.
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4 , 4  Theoretical Associations and Discussion of Results

Up to this point, discussion has focused on the significance of factor 

loadings and corresponding statements. Determining the significance 

of the FACTOR group (attitude type) is a more complex procedure 

involving both sta tistical and theoretical c rite ria . E igenvalues 

generated by the Statistical Analysis Software program (SAS) were 

used to determ ine statistical significance of the FACTORS. "By 

convention, FACTORS with eigenvalues greater than 1.00 are 

considered significant" (McKeown and Thomas, 1988, p .51). Such 

convention is dictated by the calculation of Z values and population 

size (Appendix V). Five FACTORS were found to be significant as the 

sums of their squared factor loadings were greater than 1.00. 

However, the NFACTOR criterion used to define significant FACTORS 

in this study also included a variance measure (x > 5%) to allow for 

more than statistically-correct explorations. This technique has been 

shown to produce meaningful results in various studies (McKeown 

and Thomas, 1988, p.52). As a results, FACTORS 6 and 7 were 

subjected to further analysis having accounted for more than 5% of 

the total variance in the principal components analysis (Table 9, 

Appendix V).
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Table 9. Variance explained by each FACTOR before and after 
rotation.

Before Rotation (PC) After Rotation (VR)

FACTOR-1 3 8 2 0
FACTOR-2 12 18
FACTOR-3 12 16
FACTOR-4 11 13
FACTOR-5 10 12
FACTOR-6 9 12
FACTOR-7 7 9

As McKeown and Thomas (1988) have also noted, common sense 

goes a long way in determining and interpreting the importance of 

FACTORS within the context o f the research setting. From the 7 

FACTOR groups, the strongest connections have been considered in 

determining the essence of each attitude type (Table 8 and below).

F A C T O R " !  was characterized by beliefs that forests should be 

planted not cut, forest are studied often, forests prevent the spread 

of fires, and forests affect personal health. F-1 type attitudes did not 

believe forests in the area attracted or served tourists, that forest 

vegetables could not be brought to local markets for commercial 

exploitation. They did not dep nd on the forest for everything, did 

not believe people who lived in cities were Fill of smog, and did not 

think highly of bathing in forest rivers. F A C T O R * 2 type forest 

attitudes believed forests were a source of many goods. They agreed 

forests were the "best", provided food and all other necessities, that 

forest were being destroyed before the Revolution, and F-2 type 

people did not kill forest animals. F-2 attitudes did not value the
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forest as a recreational area, did not believe local forests contained 

many orchids, that birds were not conserved in the forest, forests 

were not studied very often, and they did not believe that all forest 

uses were direct, as some uses o f the forest were intangible and 

ind irect.

F A C T O R -3 forest attitude valued the forest as an essential part o f life 

with little economic significance. Respondents identified  w ith the 

beliefs that the forests were being destroyed before the Revolution, 

that the Castro government was dedicated to reforestation, forests 

were studied often, forests were the lungs of Cuba, and several 

tim ber species were planted and used by the State for wood 

products. F-3 respondents did not  notably value the forest as a

source of fresh water, did not think of royal palm as a symbol, did

not agree with the idea of forest vegetables being sold in the local 

markets, did not see the forest as a principle centre o f the economy, 

or that they had no personal relation with the forest. F A C T O R -4  

types believed the State needed forests, that birds transported seeds, 

that the forest beautifies the countryside, provided fresh water, and 

affected personal health. However, F-4 types did not believe rivers 

had abundant fauna, forest provided shade, forests were the best, 

prevented the spread of fires, or that the forest had many orchids.

F A C T O R -i attitude types felt that the government was dedicated to

re fo re s ta tio n , that they personally  depended  on the fo re s t

com pletely, provided food, that forest were always beneficial and 

had many animals. F-5 types did not kill animals, were taught about
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forests, knew about forests and visited forests, did not believe city 

people were full of smog, and did not believe forests prevented the 

spread of fires. F A C T O R -6 types agreed that royal palm was a 

symbol and had many uses and that all people In the community 

were very grateful for forests. They felt that forests helped all 

developm ent, a ttracted tourists, and that other countries needed 

forests. The F-6 attitude did not believe birds transported seeds that 

eventually  germ inated nor did they believe the governm ent was 

dedicated to reforestation. P-6 types did not depend on the forest 

completely, did not believe that forests prevented the spread of fires, 

or that the forests were being destroyed before the Revolution.

F A C T O R -7  was the final attitude type to be considered for analysis, 

Respondents with an F-7 attitude had a conservationist, as opposed 

to a preservationist, view of forests. They felt forests were areas 

where birds could be conserved, forests affected the climate, forests 

were a tranquil place, Cuba needed forests, and that forests had 

recreational value. F-7 attitudes did not believe forests should not be 

cut, that they had not been taught about forests, forest were the 

lungs of country, forest were being destroyed before the Revolution, 

and did not believe forests help decontaminate the environment.

The FACTORS (attitude types) were diverse within themselves, yet 

different enough to form seven significantly different typologies. As 

such, it was very difficult to label each FACTOR as encompassing one 

concept of forests. Several theoretical issues may be debated and or 

supported by the results of the factor analysis. The Intent o f this
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Study was to investigate attitudes towards, and uses of, forest areas 

and to determine if such attitudes influenced the development of the 

study community, Theories which have specifically dealt with such 

inquiries have been absent from the literature. There are several 

broader philosophical viewpoints which indirectly allude to ecological 

beliefs and how they might influence development locally and 

globally.

The topic of forests in development has been debated in disciplines 

ranging from the pure and applied sciences to the arts and 

environmental movement. Forests are believed to have an essential 

function in the stability of the earth's biosphere and climatic patterns 

(Geiger, 1980; Cannell and Jackson, 1985). Forests have been used to 

generate economic wealth in countries such as Canada, the U.S., 

Malaysia, and Cuba (B iodiversity N ew s, various issues, Smithsonian 

MAE Program, 1995; The State of Canada's Forests, Government of 

Canada, 1994). Researchers have also documented the use o f forest 

resources for a variety of socially connected essentials: fuelwood, 

water, shelter and building materials, medicine, food and mental and 

spiritual nourishment as well (Bahuguna et a l  1994; Brundtland e t  

al. 1987; M arinl-Bettolo, 1991; W ickramasinghe, 1994; W orld Bank, 

1992). Despite the broad academ ic and practical know ledge of 

forests, the social dimension of forestry has only just begun to make 

its way into main stream literature (Beckley and Korber, 1995, 

p .712).

Over time, population growth, technological innovations, education.
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and telecom m unications have altered the way in which most

societies perceive and consume forest products (Beckley and Korber, 

1995), As noted in Chapter one, popular theory suggests that three 

paradigm s have guided human thinking and behaviour since the 

1940s (W ilber and Jameson, 1988, p.3-27; Hettne, 1990, p. 152-194). 

Forest developm ent researchers have debated forestry issues along

two lines of thinking: 1) a combination of Orthodox Political-Economy 

p ro d u c tio n is t (econom ic) p rin c ip les; and 2) an A lte rna tive  

D evelopm ent ra tionale  centred on partic ipa to ry  people-cen tred  

developm ent, hum an-ecological connectedness, and the concept of 

sustainable development (Beckley and Korber, 1995, p.712; Clement, 

1995, p .62). Forest development researchers have not acknowledged 

a shift in forest thinking which might correspond with the apparent 

shift from Orthodox to Political-Economy structured development. As 

Kuhn (1962) noted, there are three signs of a change or shift from 

one paradigm to another (Eatwell, 198/; Kuhn, 1962):

* usually preceded by a period of 'crises' which threatens the
fundamental assumptions of the dominant principle;

* a questioning and change of auxiliary assumptions; and,

* a change in organization and structure of institutional agents 
beyond structural reforms.

Based on Kuhn's analysis, there has only been one shift in forest 

developm ent thought since the industrial revolu tion- from the 

traditional economic view of forests to the social-ecological view of 

forests in development. This thesis concurs with the two distinctions 

in forest development thought as suggested in the forestry literature
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(Beckloy and Korber, 1995, p.712; Clement, 1995, p.62).

A lthough the A lterna tive  D evelopm ent P arad igm  is usua lly  

presented as a recent paradigm in development thought, it should be 

noted that an thropology ev idence  suggest that early  hum an

development was based on the core principles o f the A lternative

Developm ent Paradigm (Rajasekara® et aL 1991, p .387-401). The

O rthodox approach dom inated 'developm ent' beyond the 17th 

century  as co lon ialism  and in d u stria liz a tio n  ec lip sed  hum an 

development. Orthodox proponents addressed forestry developm ent 

through im proved efficiency of existing structures and stability  

among organizations and people. The more liberal Political-Economy 

Paradigm , which surfaced  during the 1980's, cen tred  on an 

ideoiogical belief o f inherent stability  and social order through 

privatization (W ilber and Jam eson, 1988, p. 12). Forest research 

w ithin such a fram ew ork typ ically  proposed increases in, and

deregulation of, private activities accompanied by the liberalization 

of domestic economies and opening them to international business. 

The elim ination of governm ent subsidies and deregulation in all 

sectors o f the economy was a central strategy w ithin the Political- 

Economy Paradigm.

The Alternative Development movement resurfaced during the latter 

half of the 20th century with the tides o f social protests of the 1960s, 

the energy crisis in the 1970s, and an environm ental awakening in 

the  1980s. A lte rn a tiv e  D ev elo p m en t a d v o ca te s  so u g h t a 

transform ation of governm ent structures in order to bring about
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susta inab le  developm ent in a m ore equ itab le  and in tegrative 

approach to human and ecological developm ent (H ettne, 1990, 

p. 153). At its core, the Alternative Development Paradigm required 

th a t any type o f developm ent (fo re s t, hum an, econom ic , 

local...national) must be people-centred, participatory, ecologically 

sound, and m icro-econom ic in p erspec tive . The A lterna tive  

fram ew ork of analysis has argued that activ ities must be need- 

oriented, ecologically sound, endogenous (originating from within a 

free society), self-reliant and not universally dependent, and aimed 

at s tru c tu ra l tran sfo rm ation  tow ards local m anagem ent and 

participation in decision making (Hettne, 1990, p. 153-154). Forest 

m anagem ent activities associated with the Alternative Development 

Paradigm  are rooted in forest ecosystem  health and diversity ,

su sta in ab le  ha rvests , and m ultip le-use  m anagem ent o f fo rest 

resources (B eckley  and K orber, 1995, p .712). U nfortunately , 

’alternative’ forestry publications have offered only vague means of 

achieving the dismantling of existing institutions and organizations in 

order to integrate social values and ecologically  sound practices

within the forestry sector. As a result, the 1990s have been plagued 

by a series o f crises in the theory and practice of development and 

natural resource management (Mandel, 1964; Freeman, 1984; Amin 

et aU 1982; Habermas, 1976; Hettne, 1990). Crises in today’s world 

may be traced to the systems that have dom inated human and

environm ental developm ent over the past century (H ettne, 1990,

p. 180-182; Korten, 1990, p. 1-8; Korten, 1984, p.299). Social-political 

p u b lica tio n s suggest that Cuba addressed  the ir hum an and 

environmental crisis through the efforts of the Revolution, and have
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been evolving within this 'new' paradigm for the past 37 years and 

achieved considerable success within it (Eckstein, 1994: Petras and 

Morley, 1992, p.42-43).

Beliefs and principles expressed by the respondents in Establo were 

analogous to those of the Alternative Developm ent Paradigm with 

regards to human and forest developm ent. Respondents' attitudes 

communicated an ecological and human connectedness. Economic and 

political factors were considered, but did not dominate viewpoints. 

Generally, all behavioral typologies shared a common concept of 

forests as a biological-social system, as oppose to an economic-social 

system of development. Respondents expressed multiple values for 

fo rests . R eference to fu tu re  genera tions w ere absen t from  

respondents statements, but they expressed a memory of destructive 

conditions in the past. U tilization of forest resources was oriented 

towards modest consumption o f energy, food, water, and wood for 

basic social necessities. Respondents communicated a land ethic along 

the lines of conservation, but not preservation, allowing for moderate 

consumption patterns. Bengston (1993) notes that such values reflect 

a stronger ecological connection which identifies with the theory of 

A lternative D evelopm ent.

Normative values implied by the above theoretical views have been 

largely based on subjective in terpretations o f the behaviour of 

'average' persons. Recent social forestry studies have investigated 

forest-related beliefs with respect to technology, land ownership, 

urban settings, forest protection, and general public opinion. Even
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fewer studies have actually surveyed and analyzed people's attitudes 

towards forest in detail. One o f the few forest-related studies to 

employ Q-methodology was published by Kurtz and Lewis (1981). 

They investigated interactions among factors that influenced the use 

and management of private non-industrial forest land in the U.S.. 

Five types of private land owners were distinguished among the 

study popu lation  on the basis o f a ttitu d es  tow ards fo rest 

m anagem ent: tim ber agricu lturalist, tim ber conservationist, forest 

environm entalist, range pragmatist, and those who did not 'fit' into 

the first four types were considered as a fifth type that was labelled 

as "common disposition". Timber production was found to be the 

prime motivation for owning and managing land in the study area.

The findings refuted common theory that timber production was not 

the prime objective in owning non-industrial private land.

Although there were no private forest owners in Establo, if one were 

to apply Kurtz and Lewis (1981) typologies to depict Establo 

respondents, the tim ber conservationist or common disposition type 

would best describe the Cuban respondents. In Establo, motivation 

for participating in forestry activities appeared to be a tightly woven 

fabric of factors: food, human health, timber, and water resources. 

These factors, along with a condition of environm ental stability , 

figured prom ptly in all of attitude typologies. Respondents were

generally  forest advocates, but disagreed on aspects o f fo rest

harvesting. W hile F-1 type attitude believed one should not cut the 

forest in the Establo region, those who expressed an F-7 attitude 

approved o f tim ber harvest for local and State consum ption. All
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groups were equally concerned about environm ental im pacts of 

forest harvesting. R espondents appeared to possess rudim entary 

knowledge of forest operations and ecological dynamics. Most trusted 

the efforts o f the governm ent and the S tate 's com m itm ent to 

environmental protection and reforestation. FACTOR-6 was the only 

attitude type that did not believe the governm ent was pre-occupied 

with national reforestation or that the forests had been destroyed 

before the revolution.

Ninety-nine percent o f Establo respondents remarked that they bad 

interacted with, and thus altered, the forest for various reasons: fuel 

and cooking supplies, fruits, wood for small construction jobs, plant 

medicines, recreation, and work-related activities. Field observations 

confirmed these interactions and noted their occurrence on a daily 

basis. Harvesting of tim ber and non-tim ber products were always 

observed to be at a subsistence level, usually  for personal 

consumption. As noted earlier, the cumulative effects o f individual 

harvests were visible in the areas immediately surrounding Establo. 

According to Mather (1992), major factors affecting forest transition 

are likely  associated w ith trends demand for fo rest p roducts- 

services, population, valuation of resources, and perceptions of 

forests (M ather, 1992, p .372). Population has steadily increased in 

Cuba as has the number of inhabitants per forest area since 1959, 

levelling off at 5 inhabitant for every 1 hectare of forests in 1991 

(Table 2). Urbanization has increased in Cuba (E ckstein, 1994, 

Chapter 6), but it was not known if the Establo area had undergone 

s ign ifican t increases or decreases in population over the past



113

century. The demand for forest products, however, had increased in 

the local area as well as in the rest o f Cuba, especially for firewood 

and charcoal because of a lack of cooking gas and kerosene (Acosta, 

1995; pers. comm, various Establo residents, 1995). This increase in 

demand for timber, and the lack of proactive State and community 

forestry  in itia tives in E stablo , appeared to have the greatest 

influence on the recent degradation of forest resources in the 

imm ediate area. This apparent condition of persistent degradation 

was limited to the old agricultural fields and forest fringe areas, and 

did not carry over into the main forest reserve of Sierra del Rosario.

A lthough E stablo  responden ts com m unicated  the fundam enta l 

principles of Alternative Development, it appears as though the State 

centralization of forestry m anagem ent and authority has hindered 

comm unity initiatives in organized forest developm ent efforts. As 

noted earlier however, the strong federal environmental policies and 

education program s have advanced a perception o f forest which 

associated reforestation and conservation with social and biological 

developm ents that facilitate better living conditions (pers. comm., 

Jose Antonio Acosta-Salgado, 1995). Burwell et al. (1994) reported 

w hat they believed was an im proved com m unity-based fo rest 

developm ent structure that effectively promotes reforestation within 

a socio-economic framework. Their study presented a model of forest 

development based on the Ghanaian experience of the Collaborative 

C om m unity  F orestry  In itia tiv e  (C C FI). The re su ltin g  fo rest 

developm ent model identified  three stages o f developm ent that 

fac ilita ted  the success o f the pro ject: tra in ing , in frastru c tu re
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development, and development of self-reliance. The study found that 

the success of each stage was dependent on the local villagers and 

their interest in forest development, as measured by the level of 

participation and the production of seedlings at the local nurseries. 

Several key ingredients relating to the CCFI's ongoing effectiveness 

were offered as a framework for other com m unity-based forestry 

In itiatives:

* development of a common vision;
* jo in t activities by the collaborative partners;
* regular meetings at various levels of project management;
* designated functions for the organizational entities and their

relationship to each other;
* clear roles and responsibilities by all partners at all stages; 

and,
* a  good monitoring system.

Forest development in Cuba has taken a similar path with respect to 

national design and implementation, but these have not been fully 

realized at the comm unity level in Establo. There are how ever, 

hundreds of Establo residents involved, to varying degrees, in the 

planning and implementation of national, provincial, and municipal 

forestry activities. Cuba's approach to forest developm ent m irrors 

that of the CCFI's, but is centralized at the national level and 

operationalized at the community level. Nevertheless, Cuba's success 

in development is without a doubt attributable to the interest and 

participation of the Cuban people at the local level.

The results of the factor analysis indicate that a social-biological 

fram ew ork w ith a secondary economic com ponent best represent
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Establo perspectives. Factor analysis found that expectations of 

econom ic gains, and associated risks, were insignificant in the 

attitude types. In rural Pakistan, Amacher et al (1993) found that 

attitudes towards risk and the expectation of uncertain economic 

gains were critical to the adoption of new forest technologies, 

technologies that are assumed to facilitate development. Access to 

greater resources of money, labour, and land, were also found to be 

critical factors in people's acceptance and use of new technologies in 

forestry (Amacher et ah  1993). These issues did not figure in any of 

the self-referent statements made by Establo respondents.

The findings of this case study support the conclusions of Bahuguna 

et at (1994), who found that sharing a conviction of "common 

resource- common responsibility- common benefits" facilitates an 

equitable distribution of forest benefits to local community members. 

Establo respondents expressed their statem ents of belief using the 

term "ours" rather than "mine", and "we" rather than "I", denoting a 

community connection in belief and values. Bahuguna et al (1994) 

also  concluded  that p a rtic ip a to ry  fo rest m anagem ent through 

grassroots organizations had played a significant role In regenerating 

local forests, regulating removal of forest products, and controlling 

animal grazing in the study area. These community-based activities 

were found to be directly  responsible for the success of local 

development. In Establo, questionnaire responses indicated that 90% 

of respondents had planted I or more trees, and 62% had planted 

m ore than 100 trees in th e ir  life tim e. T his suggested an 

overw helm ing m ajority o f respondents had, in the past, actively
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participated in reforestation activities.

Field observations in Cuba during 1995 noted more people 

participating in, and mutually benefitting from, harvests of various 

forest products, but fewer people were observed planting forest tree 

species. The harvesting activities were usually carried out on an 

individual basis or with neighbours. There was no evidence of 

governm ent reforestation efforts in Establo at the tim e field  

observations or in recent years. It is unlikely that the Cuban system 

would become "collective" as suggested and defined by Bahuguna et 

a t  (1994) as the Cuban governm ent owns and d irec ts  the 

management and operations of forest activities on behalf o f the 

people o f Cuba, many of whom do not wish to participate in the 

strenuous field activities. Though the benefits are shared collectively 

amongst community members, the findings indicate that E stablo 's 

forest management activities are participatory, but not collective.

In summary, respondents' communicated an ecological and human 

connectedness in their attitudes towards forests. Econom ic and 

political factors were considered, but did not dom inate viewpoints. 

G enerally, all behavioral typologies shared a common concept of 

forests as a biological-social system, with a micro-economic outlook 

on forest developm ent. It appears that respondents se lf-referen t 

responses support the notion that forests have played an im portant 

role in meeting human necessities, especially at the household level. 

The econom ic aspects of forestry  w ere secondary  concerns, 

significant in only one of the seven attitude categories. The hidden'
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presence of the economic contributions of forests to everyday life 

should not be ignored. Though insignificant by way of factor analysis, 

an economic valuation of social and biological factors would surely 

reveal a wealth of resources in the Establo area.

Given the findings of the lite ra tu re  reviev/, interview s, 

observations, and Q -analysis, E stablo  may be regarded as a 

functioning, albeit imperfect, example o f an 'alternative' community. 

E stab lo  has m et the c rite ria  described  by the A lternative

D evelopm en t Paradigm : peop le  cen tred  and so c ia lly -o rie n te d

activities, high degree of local participation, ecological principles, and 

a micro-economic perspective of development (Hettne, 1990, p .l53- 

154; Gardner and Roseland, 1989, p .36-48; Korten and Klauss, 1984, 

p .299-309 ). A c tiv itie s  in E stablo  have been n eed -o rien ted ,

endogenous (originating from within a free society), and geared 

tow ards self-reliance not foreign dependence. Forests and forest 

products appeared to play an essential role in the everyday lives of 

people living in Establo. The findings of this case study clearly reveal 

that the use o f forest products has affected both individual 

livelihoods and the development of forest resources in the local area. 

Cuba’s exceptional education programs were cited by respondents as 

im portant sources of developm ent influence. It appeared, however,

that principal developm ent activities were initiated by the State 

through agricu ltu ral p ro jects which were im plem ented through

community-based structures and carried out by the local people. The 

State, therefore, appeared to be the primary development channel.
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U nfortunately , the com m unity has also had some d ifficu lties  

opera tiona liz ing  the ecological aspects along the A lterna tive  

D evelopm en t path. It w ould seem  tha t C uba 's  am b itious 

environmental policies have not been supported in recent tim es by 

equally ambitious forest management practices in Establo. Field visits 

and literature reviews of forest soils, p lant species, and social 

dynamics in the Sierra del Rosario region, revealed an underutilized 

resource with considerable potential for further industrial and or 

socially-oriented development. Although case study respondents in 

Establo valued and perceived forests as an im portant part o f  the 

com m unity's development, their local land base and forest plant 

species were also underutilized. Many of the agriculture fields in 

Establo were void of all but a few trees and were not being used to 

cultivate secondary crops that livestock do not eat. Some of the State 

farmland was overrun by marabu, a thorny shrub species of little 

use to livestock. According to local cam pesinos, the m arabu had 

occupied large tracks of land for over five years. Given the nitrogen 

fixing abilities of marabu, the soil in these areas should now be 

sufficiently fertile to support agroforestry or silvopastoral systems. 

Residents hinted that there may be a lack of communication between 

local agriculture and forestry officials whose ju risd ic tions both 

include Establo. It was not clear which of the organizations had 

greater authority over natural resources in the various sectors of 

d ev e lo p m en t.

The limitations of local observations and research data prevent any 

scientifically supported findings relating to whether Establo is, or is
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not, representative o f rural communities In Cuba. Nevertheless, brief 

visits to other rural communities support the notion that Establo is 

likely representative of other rural communities located near forest 

reserves. It is the opinion of the researcher that rural and urban 

communites located ‘far’ or ‘out of sight’ from forest areas would 

likely  produce d ifferen t results which may lead to d ifferen t 

conclusions.
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CHAPTER FIVE. CONCLUSIONS

"Trees are useful to people in two distinct ways: as producers 
of a wide variety of goods, commonly called 'forest products', 
and as custodians of favourable environm ental conditions, It 
would not make sense to try to qualify one of these functions 
as more im portant than the other. Both are indisputably  
essential to the well-being and survival of humans".

G u n n a r P o u lse n , 1977 , 
com m enting  on C an ad a 's  
"Trees for People" Program  
(IDRC).

5 .1  Cuban perspectives and use of forests

This thesis has argued that individual perceptions and uses of forests 

have had an Influence on forest development locally in the vicinity 

of Establo, Cuba. The findings lead to the conclusion that the 

collective experiences of individual perceptions and uses o f forest 

resources have had a moderate influence on the developm ent of

Establo and its surrounding forests. R esponden ts ' se lf-re feren t 

statem ents, supported by field  observations, com m unicated that

forest benefits were usually derived directly on a subsistence level 

and indirectly in the form of environm ental stability  and public

health and welfare. During interviews, respondents noted that they 

believed forests and forest products have only had a m oderate or 

indirect function in the com m unity's development. The findings also 

support the conclusion that State agricultural industries have had a

greater and more visible im pact on com m unity developm ent in
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Establo than have the collective efforts of local and State forestry 

In itia tives.

§ .2  Im plications for forest paradigms

Establo residents' perceptions of forests were oriented towards a use 

of forests for m eeting basic social needs. Given such a strong 

orientation towards social forestry, the findings support the idea that 

Establo may be viewed as a functioning, albeit imperfect, example of 

an “A lternative Developm ent” comm unity. Establo residents have 

experienced people-centred and socially-oriented developm ent with 

high degrees of local participation, but have not pursued ecological 

developm ent with as much vigor and united efforts. Nor have 

com m unity organizations and most ind iv iduals fully integrated 

natural ecological systems into their local development activities. The 

findings of the literature review and field observations relating to 

forest soils, plant species, and social dynamics in the Establo region 

conclude that, in recent years. State environmental policies have not 

been supported by ardent forest developm ent practices. A lthough 

most respondents from the community valued and perceived forests 

as an important part of local development, the local land base and 

forest species w ere clearly underutilized. The underutilization o f 

resources and discrepancies between self-referent statem ents and 

actions lead to the conclusion that the opera tionalization  o f 

A lternative D evelopm ent precepts, and the advancem ent of the 

Cuban Revolution, have been hindered by such circumstances.
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research

The thesis provides an argum ent for the influence of individual 

perceptions and uses of forest resources at the community level in 

Cuba. It has reviewed forest development in Cuba and in v s tig a ted  

factors believed to affect transitions in forest area and cover. As 

such, the thesis has contributed to both the forest developm ent 

literature and the general literature pertaining to Cuba.

While the thesis has not argued the causes o f forest transition, it has 

investigated  factors believed to be assoc ia ted  w ith reported  

transition in forest areas (M ather, 1992, p.368-371). The findings 

revealed several socia l-po litical instrum ents that have allow ed 

Cuba's national forest cover to substantially increase in the past 37 

years: harm onized national and local leadership , high level of 

participation, education and application o f knowledge, partnership 

and co m m u n ica tio n  b e tw een  p eo p le  and g o v e rn m en t in 

developm ent, integration of human and ecological am bitions, an 

ideology approaching deep ecology, and a tenacity  for self- 

sufficiency. The study has noted a positive  trend in forest 

developm ent in Cuba between the years 1959-1991, but recent 

media reports and field observations indicate that net deforestation 

may be the new trend in Cuban forest activities. This apparent 

change in the transitional direction beckons further analysis and 

understanding as it questions the current strength o f the Cuban 

Revolution and the Cuban people’s desire to follow the Alternative
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path .

The experiences and use of forest resources by the people of Establo 

have shaped a vision and value of the forest that is uniquely their 

own. It would be inappropriate to comment on the likely hood of 

differing values if  the data had been collected in the city of Havana 

or in the forest village of Las Terrazas. As Dwyer and Schroeder 

(1994) suggest, further analyses of attitudes towards forest in urban 

settings are needed. It is recommended that comparative analyses of 

other rural and urban communities be undertaken by future studies.



124

BIBLIOGRAPHY

The bibliography has been divided into sections according to the 
subject m atter of the publication and its use in this thesis. The 
following headings are used to categorize the subjects: I) material 
concerning Cuba; 2) general forestry; 3) theory; 4) research methods; 
and 5) other.

l.M aterial Concerning Cuba

Acosta, Dahlia. 1995. Energy Crisis Destroying Forests. Interpress 
Service (via APC on the computer Internet). August 25, 1995. 3p.

Aguilar, Luis E. 1972. Cuba 1933: prologue to revolution. Cornell 
University Press, Ithaca, New York, USA. 256 p.

Baez, R., Montana, A., and Perez, M. 1991. [Organization and
decentralization of forestry adm inistration in Cuba.] In: 10th 
W orld Forestry Congress, Paris, 1991. Proceedings, D iscussion, 
Area F, Part 1. Revue Forestiere Française, Hors Serie no. 7. 
pp.295-299. [In Spanish].

Betancourt-Barroso, A. 1987. Silvicultura especial de arboles 
maderables tropicales. Ministerio de Cultura, La Habana, Cuba. 
4 2 7p .

Bergad, Laird W. 1990. Cuban rural society in the nineteenth century: 
the social and economic history o f monoculture in Matanzas. 
Princeton University Press. 425p.

Betto, Frei. 1988. Fidel and Religion. Publications Office of the Council 
of State, Havana, Cuba. 353p. (Note: Frei Betto is also known as 
Dominican Father Carlos Alberto Libanio Christo.)

Bisse, Johannes. 1988. Arboles de Cuba. Ministerio de Cultura, La 
Habana, Cuba. 384p.

Black, Jan Knippers et a l  1976. Area handbook for Cuba (2nd Ed). 
Foreign Area Studies, the American University. US Government 
Printing Office, Washington, D.C., USA. * First edition by H I. 
B lutstein .



125

Bonachea, Ramon L. and Marta San Martin, 1974. The Cuban 
Insurrection 1952-1959. Transaction Books, New Jersey, USA.
4 5 1 p .

Brodine, Virginia Warner. 1992. "Green Cuba". M ultinational 
13 :23-25 .

Castillo-Barroso, Boris. 1994. Turismo For La Paz. Information
bulletin from Movimiento Cubano por la Paz y la Soberania de los 
Pueblos, La Habana, Cuba. 4p.

CITMA, 1993. Programa nacional de medio ambiente y desarrollo: 
documento de trabajo. Ministerio de Ciencia, Technologia y Medio 
Ambiente (Sept. 1993), Havana, Cuba. 133p.

Clark, Juan. 1985. Religious repression in Cuba. Cuban Studies Project, 
Institute of Interamerican Studies, University of Miami, Florida, 
U.S.A.

Demeritt, D., 1991. Boards, barrels, and boxshooks: The economics of 
Downcast lumber in nineteenth-century Cuba. Forest and 
Conservation History 35(3): 108-120.

Eckstein, Susan Eva. 1994. Back horn the future. Cuba under Castro. 
Princeton University Press, New Jersey, USA. 286p.

Esquivel, M. et al. 1990. Collecting in the central provinces of Cuba. In  
Plant Genetic Resources Newsletter IPGRB/FAO No. 83/84 (Sept.- 
Dee. 1990) p.19-21.

Fitzgerald, F T . 1989. "Reform of the Cuban economy, 1976-86: 
organization, incentives, and patterns of behaviour". Journal o f 
Latin American Studies. Cambridge, England, 21(2):283-310.

Government of Cuba, 1993. "Cuba: National System of Protected 
Areas". Information on Environmental Protection and.. 
D evelopm ents I n Cuba. Ministry of Foreign Affairs, Cultural Affairs 
and Information Division, bulletin No. 10, April 2, 1993. p .l.

,, 1993. "Conservation of the biological diversity".
Information on_Environmental Protection_and Development in 
C uba . Cultural Affairs and Information Division, Ministry of 
Foreign Affairs, Bulletin No. 11, April 16, 1993. p .l.



1993. "Cuba restores the soils". Information on
Environmental Protection and Development in_Cttba. Cultural 
Affairs and Information Division, Ministry of Foreign Affairs, 
Bulletin No. 11, April 16, 1993. p.3-4.

,, 1995. Cuba National Report-1995. Document prepared
by the Government of Cuba for the March 1995 United Nations 
Social Summit in Copenhagen. 103p, (Unpublished).

Halebsky, S., and John M. Kirk (eds). 1992. Cuba in transition: crisis 
and transformation. Latin American Perspectives Series, No. 9. 
W estview Press. 244p.

Hammer, K. and M. Esquivel. 1990, Plant genetic resources in Cuba. 
Report of a collecting mission February-March, 1990. In  Plant 
Genetic Resources Newsletter IPGRB/FAO No.86 (June) p.21-29.

Herrera, F., Betancourt, Y., and E. Gonzalez. 1984. Die Ausbildung von 
Forstingenieuren in Kuba und ihre Bedeutung fur die tropischen 
Lander, Beitrage fur die Forstwirtschaft 18:163-166. *In German 
with English summary: "Training forest engineers in Cuba and its 
significance for the tropical countries."

Herrera, R.A., Menendez, L., Rodriguez, M., and E. Garcia (eds). 1988. 
Ecologia de los bosques siempreverdes de la Sierra del Rosario, 
Cuba. Projecto MAB N o.l, 1974-1987. Instituto de Ecologia y 
Sistematica, Academia de Ciencias de Cuba, Havana, Cuba.

Kirk, John. 1989. Between God and the Party: religion and politics in 
Revolutionary Cuba. University of South Florida Press, Florida, 
U.S.A.

Lane, Patricia. 1994. Report submitted at the hearings on Canadian 
Foreign Policy review. /«  Reviewing Canadian Foreign Policy. 
Minutes of proceedings and evidence of the Special Joint 
Committee of the Senate and of the House of Commons. Issue No.
18. Wednesday June 1, 1994, Halifax, Nova Scotia, Canada. 18:69- 
77.

Levins, Richard. 1991. "'Developmentalism' and the struggle for 
ecological agriculture in Cuba". Red Balloon Magazine. Feb. 1995.
p .6-18 .

126



127

Perez-Lopez, J,F. 1990. Rectification at three: impact o f the Cuban 
economy. Studies in comparative international development, New 
Brunswick, 25(3): 3-36.

Petras and Morley, 1992. Cuban socialism: rectification and the new 
model o f accumulation, p .15-36. In Halebsky, S., Kirk, J.M. et al, 
(ed). 1992. Cuba in transition: crisis and transformation. Latin 
American Perspectives Series, No. 9. Westview Press. 244p.

Reed, Gail. 1992. "On the razor's edge: deforestation in Cuba". Cuba 
U pdate . September 1992, p.36-48.

Ritter, Archibald 1992. Cuba in the 1990s: economic reorientation 
and international reintegration, p .l 15-135. In  Rodriguez- 
Rodriguez, Larita P. et a l  1990. Occupational health in the rural 
environm ent by the family doctor. Revista-Cubana-de-Salud- 
Publica 16(1):5-19 (Spanish).

Rosset, Peter and Medea Benjamin. 1994. The greening of Cuba: a 
national experiment o f organic agriculture. Food First, Oakland, 
California, USA.

Smithsonian, 1995. Various articles of Biodiversity News. No. 4, 
Spring/Sum m er 1995, 20p,

UNESCO, 1986. UNESCO Presents: Cuba. Notes on the Sierra del Rosario 
Biosphere Reserve. United Nations Education, Scientific 
Organization. La Habana, Cuba. 2p. (Electronic file mail).

Zimbalist, Andrew and Susan Eckstein. 1987. Patterns of Cuban 
development: the first twenty-five years. W orld D evelopm ent 
Vol. 15, No.l (Jan.), p.5-22.



2 .General Forestry

Agarwal, Anil 1989. The failure of development. In Deforestation and 
development In Canada and the tropics: the impact on people and 
the environment, Aaron Schneider (ed.). Centre for international 
Studies at the University College o f Cape Breton, Sydney, N.S., 
Canada. 251 p.

Amacher, Gregory S., Hyde, William P., and Mohammed Rafiq. 1993. 
"Local adoption of new forestry technologies: an example from 
Pakistan's Northwest Frontier Province". W orld D evelopm ent. Vol. 
21, No.3 (March), p.445-453.

Awang, Ismail bin and Chin Tuck Yuan. 1993. Social and economic 
implications of non-wood resources in forest development. In 
People, the environment, and forestry -conflict or harmony? 
Proceedings of the 14th Commonwealth Forestry Conference. 
September 13-18, 1993, Kuala Lumpur, Malaysia.

Bahuguna, Vinod Kumar, Luthra, V., and Brij McMan Singh Rathor. 
1994. "Collective forest management in India". A m bio Vol.23, 
No.4-5 (July), p.269-273.

Bene, John G., Beall, H.W., and A. Cote. 1977. Trees, food, and people: 
land management in the tropics. International Development 
Research Council (IDRC), Ottawa, Canada. 52p.

Bhatt, Chandi Prasad. 1990. "The Chipko Andolan: forest conservation 
based on people's power". Environment and Urbanization. Vol. 2, 
No.l (April), p. 7-18.

Bliss, John C., Nepal, Sunil K., Brooks, Robert T. Jr., and Max D. Larson.
1994. "Forestry Community or Granfallon?" Journal of Forestry 
Vol.92 No.9, p. 6-10.

Burwell, Bruce B., Helin, William H. and Steven D. Joyce. 1994. "A 
shared vision: Ghana's collaborative community forestry 
initiative". Journal of Forestry. Vol.92, No. 6, p.18-23.

Das, P.K. 1994. "Women in joint forest management". Social A ction . 
Vol.44, No.2 (April-June), p.56-68.

Dhar, Shuban Krishan. 1994. "Rehabilitation of degraded tropical



m

forest watershed with people’s participation". A m bio Vol.23, No,3 
(May), p.216-221.

Dwyer, John F, and Herbert W. Schroeder. 1994. "The human
dimensions of urban forestry". Journal of Forestry. Vol. 92, No. 10, 
p .1 2 -1 5

Farb, Peter, 1973. The Forest. Time Life Nature Library. Time 
Incorporated, New York. 192p.

FAO, 1994. FAO yearbook: forest products, 1981-1992. Forestry 
Series 27, FAO statistics Series 116. United Nations Food and 
Agriculture Organization, Rome, Italy. 336p.

FAO. 1993. Forest Resource Assessment for 1990. United Nations 
Food and Agriculture Organization, Rome, Italy.

Grainger, Alan. 1993. Controlling tropical deforestation. Earthscan 
Publications, London, England. 31 Op.

Khare, Arvind, and Samar Singh. 1993. Peoples' participation in 
forest management. In People, the environment, and forestry - 
conflict or harmony? Proceedings of the 14th Commonwealth 
Forestry Conference. September 13-18, 1993, Kuala Lumpur, 
M alaysia.

Marini-Bettolo, Giovanni Battista (ed.) 1991, Man and his
environment; tropical forests and the conservation o f species 
(conclusions o f a study week). Proceedings forthcoming in Scripta 
Varia 84. Pontificia Academia Scientiarum, Citta del Vaticano ISBN 
8 8 -7 7 6 1 -0 4 1 -7 .

Mendelsohn, Robert and Michael J. Balick. 1995. "The value of 
undiscovered pharmaceuticals in tropical forests". Economic 
B o tanv . Vol.49, No.2 (April-June 1995). p.223-228.

Myers, Norman. 1993. "Tropical forests: the main deforestation 
fronts". Environm ental C onservation. Vol.20, p.9-16.

Parker, Eugene. 1992. "Forest Islands and Kayapo resource
management in Amazonia: a reappraisal of the Apete". American^ 
A nthropo log ist. Vol. 94, No.2 (June), p.406-428.



130

Poste), Sandra and Jolin C, Ryan. 1991. Reforming forestry. In  Brown, 
Lester R. et al. 1991. State of the world report (1991). A 
Worldwatch Institute report on progress towards sustainability 
(Chapter 5). W.W. Norton and Company, New York, USA.

Rajasekaran B„ Warren D.M. and S.C. Babu. 1991. "Indigenous natural 
resource management systems for sustainable development - a 
global perspective". Journal of International Development. Vol.3, 
No.4, p.387-401.

Shepherd, Gill. 1991. "The communal management of forests in the 
semi-arid and sub-humid regions of Africa: past practice and 
prospects for the future". Development Policv Review. Vol. 9, No. 2 
(June), p. 151-176.

Wickramasinghe, Anoja. 1994. Women's engagement in forestry: a 
question of priorities. Paper presented at the workshop, "From 
research to policy: a gender and development research network". 
The University of British Columbia, Centre for Human Settlement, 
1-6, May, 1994.

3 .T heory

Amin, Samir, Arrighi, Giovanni, Frank, A. Gunder, and Immanuel 
Wallerstein. 1982. Dynamics of global crisis. Monthly Review 
Press, N.Y., USA. 248p.

Clement, J. 1995. "National Forestry Action Programmes as tools for 
sustainable forest development". U nasvlva No. 182, Vol. 46.
1995/3. p.61-66.

Bengston, David. 1993. "Ecological Economics: a new paradigm". 
Tropical Forest Update. Vol.3, No.5, p .l 1-12.

Colby, Michael E. 1989. The evolution of paradigms of environmental 
management in development. Strategic Planning and Review 
Department, World Bank, Washington, USA. 18p.

Freeman, C (ed). 1984. Long waves in the world economy. Frances 
Printer, London and Dover.



131

Gardner, Julia and Mark Roseland. 1989. "Thinking globally: the role 
of social equity in sustainable development". A lternatives Vol. 16 
No.3. p.26-34.

Gardner, Julia and Mark Roseland. 1989. "Acting locally: community 
strategies for equitable sustainable development". A lte rna tives 
Vol.16 No.3. p.36-48.

Gregersen, Hans, Dieter, Elz, and Sydney Draper (eds). 1989. People 
and trees: the role o f social forestry in sustainable development. 
The World Bank, Washington, USA. 273p.

Hettne, Bjorn. 1990. Development theory and the three worlds. 
Published by John Wiley and Sons, Inc. New York, USA. 296p.

Hoselitz, B.F. 1960. Sociological aspects of economic growth. Chicago, 
Chicago Free Press.

Korten, David C. and Rudi Klauss (eds.), 1984. People centred 
development: contributions towards theory and planning 
frameworks. Kumarian Press, Conn. USA. 333p.

Korten, David C. 1990. Getting to the 21st century: voluntary action 
and the global agenda. Kumarian Press. Conn, USA. 253p.

Kuhn, Thomas S. 1962. The structure of scientific revolutions. 
University o f Chicago Press, 111., USA

Levitt, Kari Polanyi. 1992. The state of development studies.
International Development Studies, Occasional Paper No. 92.1. St. 
Mary's University, Halifax, NS Canada. 138p.

Mandel, E. 1964. "The heyday of neo-capitalism and its aftermath". 
Socialist Register.

MacNeill, Jim; Winsemius, Pieter, and Taizo Yakushiji. 1991. Beyond 
interdependence: the meshing of the world's economy and the 
earth's ecology. Oxford University Press, New Yorlr, USA.

Nerfin, M (ed.) 1977. Another development: approaches and
strategies. The Dag Hammarskjold Foundation, Upssala, Sweden.

Nozick, Marcia. 1992. No place like home: building sustainable



132

communities. Published by the Canadian Council on Social 
Development, Ottawa, Ontario. 237p.

Sen, Gita and Caren Grown. 1987. Development, crises, and
alternatives visions. Monthly Review Press, New York, USA. 116p.

Vedeld, Paul O. 1994. "The environment and interdisciplinarity: 
ecological and neoclassical economical approaches to the use of 
natural resources". Ecological Econom ics 10 (1994) p.1-13.

Wickramasinghe, Anoja. 1994. Women's engagement in forestry: a 
question of priorities. Paper presented at a workshop entitled, 
"From research to policy: a gender and development research 
network". The University of British Columbia, Centre for Human 
Settlement, 1-6, May, 1994.

Wilber, Charles K. and Kenneth P. Jameson. 1988. Paradigms of 
economic development and beyond, p.3-27. In  W ilier, C.K. (ed.) 
1988. The political economy of development and 
underdevelopment (4th edition). Random House, New York, USA. 
61 Ip .

4 .Research Methods

Berry William D. and Michael S. Lewis-Beck (eds.). 1986. New tools 
for social scientists. Sage publications, Beverly Hills, Cal. USA. 
p .288.

Brown, Steven R. 1986. Q technique and method: principles and 
procedures, p. 57-76. In Berry, William D. and Michael S. Lewis- 
Beck. 1986. New tools for social scientists. Sage publications,
Beverly Hills, Cal. USA. 288p.

Cameron, 1995. Lecture notes given during class for the course,
"Research and Methods, IDS 520". Saint Mary's University, Halifax, 
Nova Scotia, Canada. Unpublished.

McKeown, Bruce, and Thomas, Dan. 1988. Q-methodology. Sage
University Paper series on Quantitative Applications in the Social 
Sciences, 07-066. Sage Publications, Beverly Hills, California, USA.
88p.



m

McKeown, Bruce. 1990. Q-methodology, communications, and the 
behavioral text. EJC/REC V ol.l, N o.l. Communication Institute for 
Online Scholarship, Inc. (on the Internet). Westmount College, CA, 
USA.

Stephenson, William. 1935a. "Technique of factor analysis." N ature 
136 (August): p.297.

Stephenson, William. 1935b. "Correlating persons instead of tests". 
Character and Personality 4 (September): p. 17-24.

Stephenson, William. 1953. The Study of Behaviour: Q-technique and 
its Methodology. University Press of Chicago. Illinois, USA.

S .O th er

Brundtland et al. 1987. Our Common Future. World Commission on 
Environment and Development, Oxford University Press. 400p.

Eatwell, John, Milgate, Murray and Peter Newman (eds.) 1987. The 
New Palgrave, a dictionary of economics. Vol. 1-4. MacMillan 
Press, UK.

Ftirntrapp-Kloep, Ernst Fidel. 1995. Quality of life from a common 
people's point of view. PapyRossa Verlags GmbH & Co., KG Koln 
(Sweden). Printed in Cuba. 21 Ip. ISBN 3-89438-090-X.

Parker, G. Marden, Dennis G. Hodgson and Terry L. McCoy. 1982. 
Population in the global arena. Global issues series. CBS College 
Publishing, N.Y., U.S.A. 169p.

United Nations Conference on Environment and Development. 1992. 
Agenda 21. UNEP Geneva, Switzerland.

United Nations Development Programme (UNDP) 1991. Human 
Development Report 1991. Oxford University Press. 202p.

United Nations Development Programme (UNDP). 1992. Human 
Development Report 1992. Oxford University Press.

United Nations Environment Programme (UNEP). 1994.
Environmental Data Report, 1993-1994. UNEP Nairobi, Kenya.



134

World Bank, 1995, Social indicators of development. Johns Hopkins 
University Press, Baltimore, U.S.A.. 406p.

World Bank, 1992. World development report: development and the 
environment. Oxford University Press, London. 308p.

World Resources Institute. 1992. World Resources 1992-1993. Oxford 
University Press, London. 385p.

World Resources Institute. 1994. A guide to the global Environment 
1994-1995. Oxford University Press, London.



13S

A PPE N D IC ES

1



136

APPENDIX I 

The interview questionnaire



137

The interview questionnaire:

Relaciôn entre Personas y Bosques/Montes- Cuestionario Individual

Esta estudiante canadiense (Gina LaHaye) trabaja con el Instituto de Ecologia y 
Sistemâtica (de la ACC) realizando una investigaciôn para conocer las 
relaciones de las personas y los àrboles, bosques. Por favor, puede usted 
responder algunas preguntas. Gracias.

For favor, marque con un circulo el nûmero que usted desee en cada 
pregunta.

(a) Sexo.'l. Var6n2. Hembra Sext 1, Maie 2. Female

(b) ^Cuanto afto tiene usted? How many years old are you?
1.10-15 2,16-20 3.21-25 4.26-30 5.31-35 6.36-40
7.41-45 8.46-50 9.51-55 10.56-60 11.61-65 12.66+

(c) iCuâ! es su ocupaciôn principal? Trabaja como ....
What is your main occupation?

1. Cuenta Propia 2. Agropecuario 3. Campesino 4. O b re ro
forestal
5. Ama de casa 6. Obrero construcciôn 7. Retirado
S.Prof o Tech. (detallar) ___________ 9. Otro tipo_______de O b .______

1. Self employed 2. State Farm worker 3, Farmer-self 4. Forest worker
5. Housekeeper S.Construction worker 7. Retired 8. Professional or 
Technical worker
9. O ther_________________________

^Son los bosques/m ontes importantes p a ra .....
Are forests/mountains important to ,..,?

(note; people in the study area refer to trees, forests and mountains as 
synonym ous)

(d) usted? you?_____  1. no importante 2. importante 3. muy importante

(e) su comunidad? your community?
1. no importante 2. importante 3. muy importante

(f) su pais? your country?
1. no importante 2. importante 3.muy importante

(g) ^Cômo usted aprendiô sobre los bosque/montes?
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How did you learn about the forest/mountain?

1. su familia 2. escuela 3. los amigos 4. usted solo
t  your family 2. school 3, your frineds 4. yourself

(h) iUsted alguna vez ha plantado un arbol? 1. No 2. Si
Have you ever planted a tree? 1, no 2. yes

(i) ^Mâs 0 menos, cuantos ârboles usted ha plantado?
Approximately how many trees did you plant?

1.1-4 2.5-10 3.11-50 4.51-100 5.101-1000 6.1000+

(j) iDonde usted ha plantado estos ârboles?
Where did you plant the tree(s)? (list of areas)

1. En la Sierra del Rosario
2. En otras partes de la Provincia de Pinar del Rio
3. Provincia de La Habana
4. Provincia de La Ciudad de La Habana
5. O tras Provincia (seftale) _____________________________

k. I Haz ido usted al bosque/monte?
Have you been to the forest/mountain?

1. Si 2. No [si No/ por que?________________________ ]

(1). ^Mas o menosy cuantas veces ha ido usted al bosque/ monte? 
Approximately how many times have you gone to the forest?

1.1-4 2.5-10 3.11-30 4.31-50 4.51-100 5.100+

(m). ^En que época usted va al bosque/monte?
In what season do you usually visit the forest?

1. invierno 2. verano 3. Todasépoca
2. winter 2, summer 3. All seasons

(n). ^Usted visita el bosque/m onte en ....
Do you visit the forest/mountain in ....

1. fin de semana 2. durante la semana 3. solo en vacaciones
2. Weekend 2. During the week 3. Only during vacations

(o). iPara que usted visita el bosque/monte?
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What are reasons for visiting the forest?

p. Por favor, digame todo lo que usted piensa del monte. RESPONSE TAPE 
RECORDED

q. I Piensa usted que el bosque/monte ha tenido algun efecto en el desarrollo 
de su comunidad? i,Por qué? ^C6mo? RESPONSE TAPE RECORDED
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APPENDIX II

Summary of basic data from 1995 interviews and description of occupations
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Appendix II. Summary of basic data from 1995 interviews and description of 
occupations, (*) denotes persons who performed Q-sorts used in analysis.

P erson  # G ender Age E d u ca tio n O ccupation
1 M 50 S 2 ( ? )
2 F 24 S 5
i F 44 P 5
4 F 28 § 5

F 46 P 5
6 F 51 P 2 { ? )
ÿ # 62 P 5
8» F 38 S 5
9 M 52 P 7 (2 )
10 M 22 T 3
11 M 35 P re 4
12 F 27 T 5
13 M 2 ^ è 6
14 M 78 p 7 (2 )
15* F 31 s 5
16 k à3 P r e J 8T (D etective)
17* M 41 Pre 9 (s to re  keeper)
18* F 17 T 9 (vet. s tu d en t)
19 KT É2 P 2 (ap ico la)

20* M 71 P 7 (2 ,cow s+)
21* M 72 P 7 (i^agricoia)
2i* M 26 Pre 4
23 F 74 - 7 (2 )
24 M 27 S 8P (com ercio)

F 31 U 8P (teacher)
26 F 32 2 (àvicola)
27* M 52 S 8T (custod io ) |
28 F 34 u 8P (teacher) H
29 M 2é T 3 1
30 M 23 S 8T (carpen ter) |
â i k 19 A 4 I
32* k 38 p 4 (C ustod io )
33 F 3 i s 4
34 M Î T i’re ^ (bus d river)
35 M 16 S 3 (co-op)
36 M 68 7 (9, gen  la b o u r) |

C o n tin u ed  n ex t p a g e ...
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^C o n tin u ed  from  p rev io u s p a g e .....

P erson  # G en d er e E ducation  O ccu p a tio n
i f Ü 6 f S 7 (9, gen  labour)
i é F 74 - 5
i ^ Ü 53 T / U 8T (m echanic)
40 M 65 - 7 (2,cow s)
i i F 26 S 5
42 M f 6 P 7 (4 )
43 M U - 7141
44 Ü ï i S i ( ? )
45 M 64 - 9 (C ustod io )
46 F 31 I 81  (nursing)
4 7 F 18 s 5
i s k 56 p 7
49 M 30 s 2(?)
50 k 45 p 2 (p ig s )
51 M 49 p 2 (cow s)
52 M 4ÿ ï» d ( f )
53 k 70 p 2 ( 7 )
54 M 14 s 9 (S tuden t)
55* k s i è 81  (carpen ter)
56 F 55 T 5 (8, p h o to g ra p )
57 F 23 U 9 (S tuden t)
i s * F 4 6 . P 5
59 F 51 S 5
60 M 58 S 4

t 6 t a l =
60

F=23,
M =37

A ve=
43

/ y

Note: Pour Q-sorters were not among the original group of 60. The four were 3 women (nurse, vet, 
housekeeper) and one man (49 year old construction worker).

Legend:

P= female; M= male; gen = general; age measured in years.

Formal Education; P= primary (p-6); S= secondary (7*11); Pre= Grade 12; T= technical 
training (and P,S); U= university; many also received schooling from workplace or CDR.

Occupation categories: 1. Self employed; 2. State agriculture worker; 3. Parmer (Campesino) 
4. Forest worker; 5. Housekeeper; 6. Construction worker; 7. Retired;
8. Professional or Technical worker; 9. Other.
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O c c u p a tio n  C a teg o rie s  fo r  S tu d y  A rea  (A ppend ix  II con 't)

1. C uenla  Propria = Self E m ployed  (o ther th a n  farm er)
a p e rso n  w h o  w o rk s  for them self, w ith o u t h ire d  la b o u re rs , an d  d o es  n o t rece ive  a 

s a la ry  fro m  th e  S ta te . P ays a n  a d d it io n a l  t a x /d u ty  to  th e  G o v e rn m e n t o f  C u b a  
in d e p en d en t of o th e r genera l fees.

2. A g ro p ecm rio  = S tate F arm  (ag ricu ltu re ) W orker
a p e rso n  w h o  w o rk s  a t a  S ta te  fa rm  a n d  receives a sa la ry  from  the  State. S tate  farm s 

p ro d u c e  an im a l a n d  p la n t food  for th e  nation . In  C u b a  th is  occupa tion  covers a varie ty  
of sectors;

A g ro n o m y  (p lan t p ro d u c tio n ),
P ecuario  (an im al p roduction ),
A vicola (b irds, tu rk ey s, ducks,...),
A pico lo  (bees a n d  h o n ey  p ro d u c tio n )
F orestry  (w ork  in  fo rested  areas)

3. C am pesino = F arm er (self em p loyed )
a p e rso n  w h o  w o rk s  (m akes th e ir  liv ing) o n  th e ir  o w n  p r iv a te  lan d . T hey  d o  n o t 

rece ive a  sa la ry  from  the  S ta te  b u t th e  p e rso n  m ay  d ec id e  to  jo in  the  n o n -g o v ern m e n t 
A N A P  o rg an iza tio n  a n d  co n trib u te  to  a  social secu rity  fu n d  w hich  they  then  d ra w  u p o n  
after re tirem en t.

4. Obrero Porestal = F orestry  W orker
a p e rso n  w h o  w o rk s  for th e  S tate fo restry  d e p a rtm e n t

5. A m a  de Casa = H o u sek eep e r 
a  p e rso n  {ama- fem inine, i 

a n d  d o in g  h o useho ld  chores.
a  p e rso n  {ama- fem inine, am o- m ascu line) w h o  w orks in  the hom e caring  for the  h om e 
do i

6. Obrero de la C onslruccion  = C on stru c tio n  W orker
a  p e rso n  w h o  d oes  co n stru c tio n  w o rk  for th e  S tate

7. R etirado = R etired
a  p e rs o n  w h o  is reco g n ized  b y  th e  S ta te  as  officially  re tired  from  th e ir w o rk  an d  

rece ives som e so rt of p en s io n  o r socia l security . In  C uba, a s  in  C anada , the  official ag e  o f 
re tire m e n t is 65 years, a lth o u g h  so m e  m a y  re tire  ea rlie r if  physical o r m ental d isab ilities  
w a rra n t. In  excep tional cases, som e p e o p le  m ay  choose to  keep  w o rk ing  for th e  S tate  o r  
fo r th em se lv es . In  th e  su rv e y  a rea , the  m ajo rity  of "re tired" p eo p le  w e re  p e rfo rm in g  
tra d itio n a l food  a n d  h o u seh o ld  m a in ten an ce  jobs o n  a d a ily  basis  w ith o u t p ay  in o rd e r  
to  s u p p le m e n t h o u se h o ld  o r c o m m u n ity  necessities  (fa rm in g  a p iece  o f lan d , cu ttin g  
w o o d , rep a irin g  dw ellings, etc.).

8. P ro fesiom t o Tecnico = P rofessional o r  T echnician
a  p ro fe ss io n a l is o n e  w h o  h o ld s  a u n iv e rs ity  d e g re e  in  th e ir  w o rk  sp ec ia lty , a 

te c h n ic ia n  is  c la ss if ie d  a s  o n e  w h o  h a s  c o m p le te d  s tu d ie s  a t a v o c a tio n a l o r  
po ly techn ical level in  th e ir a rea  o f w ork .

9. O tras *  O th e r
th is  ca teg o ry  w as  re se rv ed  fo r a  d iv e rs ity  of o th e r w o rk e rs  in c lu d in g  s tu d e n ts , b u s  

d riv e rs , s to rekeepers , ca re tak ers  an d  custod ians.
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APPENDIX III

S tatem ents ab o u t the forest recorded  d u rin g  in terv iew s w ith  peop le  liv ing  in  C uba.
May-June, 1995.
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S ta tem en ts  a b o u t the  fo rest reco rd ed  d u rin g  in te rv iew s  w ith  p eo p le  liv ing  in  Establo^ 
in c lu d in g  San L uis, El D estine , an d  San Francicso, in  P in ar de l Rio Province, C uba. M ay- 
June, 1995.

1. T he fo res t is  th e  p re tties t, n icest, an d  b est th a t ex ists
2. T he forest gives us every th ing
3. T he  fo rest g ives us fru it
4. T he fo rest g ives u s  w o o d  for fu rn itu re , houses, an d  m any  o the r th ings
5. Forests a re  v e ry  im p o rtan t for everyone
6. T he fo rest g ives u s  fresh  w ate r
7. R oyal P a lm  is a sym bol a n d  has  m a n y  uses
8. T he fo rest beau tifies  o u r  co u n try sid e
9. In  th e  fo res t o n e  b rea thes  good  a ir
10. T he  fo rest pu rifies  th e  air
11. T he  fo rest h e lp s  to  deco n tam in a te
12. T he fo rest g ives u s  fresh  a ir  a n d  a fresh  breeze
13. T he  fo rest h as  a  re la tio n sh ip  w ith  the  a tm o sp h ere
14. F o rests  a re  th e  lu n g s o f th e  co u n try
15. T he fo rest h e lp s  th e  en v iro n m en t
16. T he  lack o f forest h as  an  in fluence on  the  lack o f ra in
17. F orests a re  v e ry  im p o rtan t to  o th e r coun tries
18. F o rests  a re  v e ry  im p o rta n t to  C u b a
1 9 .1 go  to  th e  forest fo r en te rta in m en t, for recrea tion  (cam ping , etc.)
20. T h e  fo rest is hea lth y
21. T he fo rest g ives u s  m ed icine
22. In  th e  fo rest o n e  senses co n ten tm en t
23. T h e  fo res t he lp s  clear the  m in d
24. I t is  n ecessa ry  to  p la n t th e  fo rest in  o rd e r to  receive its benefits
25. T he  fo res t is g o o d  for b a th in g  in  th e  river
26. W e n e e d  th e  fo rest th a t w as  d e s tro y ed
27. T he  fo rest serves as a  refuge for p eo p le
28. T he fo rest serves as a  refuge for b ird s  an d  o th e r an im als
29. T he fo res t is w h e re  b ird s  a re  co nserved
30. B irds b rin g  seeds an d  they  germ in a te  (are b o rn )
31. O n e  sh o u ld  n o t ab u se  th e  forest, o n e  sh o u ld  conserve it
32. In  a  c o u n try  w ith o u t forests i t  w o u ld  n o t b e  easy  to  live
33. W ith o u t fo rests o n e  co u ld  n o t live
34. T he fo res t g ives b eau tifu l o rch id s
35. T he  fo res t gets  w ork  for m en
36. T h e  fo rest ge ts  w o rk  for w o m en
3 7 .1 d o  n o t h av e  m u ch  re la tio n  w ith  the  fo rest
38. T h o se  w h o  live  in  the  city  are  filled  w ith  sm og
39. A ll th e  uses  o f th e  fo rest a re  d ire c t n o t ind irect
40. T he  fo res t is s tu d ie d  often
41. T here  a re  few er fo rests because  th e y  w ere  cu t fo r cooking, an d  d es tro y ed
42. N o w  few er b ird s  com e
43. Before w e  p la n ted , n o w  w e  c u t m uch  for firew ood
44. In  th e  forest the re  a re  bees w h ich  give u s  honey  form edicine
45. T he  fo rest is beneficial because  w e  can b rin g  legum es to  the  m arket
46. T h e  fo rest is a  p rin c ip a l cen tre  of the  econom y
47. T h e  fo rest is v ery  g o o d  for ch ild ren
48. T h e  fo rest h e lp s  u s  to  reso lve m an y  p rob lem s
49. T he  fo rest p ro tec ts  co m m u n ities  (tow ns)
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50. T he forest p ro tec ts  ag ricu ltu re  in  th a t w e  p la n t row s o f trees  to  p ro te c t th e  c ro p s
51. T he  fo rest p rev en ts  soil erosion
52. T he fo rest ev ad es  (p reven ts  the  expansion) o f fires
53. T he  forest g ives seeds
54. T he  forest is in teresting
55. In the  fo rest the re  a re  m an y  anim als
56. T he  Forest Reserve perm its  /  inv ites v isito rs, tou rists
57. In  the rive rs  there  a re  m a n y /m u c h  fauna
58. T he  forest serves  to  feed us
59. T h e  forest is  a tran q u il p lace
60. T h e  forest h e lp s  the d ev e lo p m en t o f all
61. T he  S tate  n e ed s  the forest
62. T his s tu d y  w ill he lp  the  dev e lo p m en t o f o u r  coun try ,C u b a
63. T his s tu d y  w ill help  care for trees
6 4 .1 d o  n o t know  trees because I do  n o t go to  the  forest
6 5 .1 d o  n o t v is it th e  forest to  kill an im als
66. In  the  fo rest w ere  p la n ted  ocuje, m ajagua, eu ca ly p tu s , w h ich  a re  u se d  in  fo res try  for 

w ood
6 7 .1 have  n o t b een  ta u g h t any th in g  a b o u t the  flora & fau n a
68. T he  peop le  in  th is  com m un ity  a re  v e ry  g ra tefu l for th e  forest
69. T he forest is all beneficial (E very th ing  in  th e  fo rest is beneficial)
70. W e d e p e n d  on  the  fo rest com plete ly
71. It is  d iffe ren t to  live in  th e  forest th a n  in  th e  city
72. T here is a d ifference in  th e  hea lth  o f those  th a t live  h e re  a n d  th o se  th a t live  in  th e  c ity
73. Before th e  R evolu tion  the  forests w ere  be ing  d es tro y ed
74. T he g o vernm en t is p reoccupied  w ith  refo resta tion  th ro u g h o u t the  co u n try
75. O n e  sh o u ld  n o t cu t the  forest
76. T h e  forest g ives us sh ad e
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Appendix III con't

List of Statements as recorded in Spanish during Interviews (Q-Statements, 
ordered 1 to 76)

1. El b o sq u e  es  lo  m às  Undo, bon ito , b u e n o  q u e  existe
2. El b o sq u e  n o s  d a  todo
3. El b o sq u e  n o s d a  las fru tas
4. El b o sq u e  n o s d a  m ad era  p a ra  m uebles, casa y  m u ch as  cosas m âs
5. L os b o sq u es  so n  m u y  im p o rtan te  p a ra  to d o s
6. E l b o sq u e  d a  a g u a  fresca
7. L a p a lm a  es  u n  sim bolo  y  tiene  m ucha  u tilid ad
S. El b o sq u e  em bellece n u es tro s  paisa jes
9. E n  el b o sq u e  se  re sp ira  u n  aire  b u en o
10. El b o sq u e  p u rifica  el aire
11. E l b o sq u e  a y u d a  con la d escon tam inaciôn
12. E l b o sq u e  n o s  d a  el a ire  y  la b risa  fresca
13. E l b o sq u e  tiene q u e  v e r  con la atm ôsfera
14. L os b o sq u es  so n  los p u lm o n es  d e l pa ls
15. E l b o sq u e  a y u d a  al m ed io  am b ian te
16. L a fa lta  d e  b o sq u e  h a  in flu id o  en  la falta d e  Iluvia
17. Los b o sq u e s  so n  m u y  im p o rtan te s  p a ra  o tro s  palses
18. Los b o sq u es  so n  m u y  im p o rtan te  p a ra  C uba
19. V oy a l b o sq u e  a  en tre ten e rm e, a rec rearm e (C am pism o)
20. E l b o sq u e  es  sa lu d ab le
21. E l b o sq u e  n o s  d a n  m ed ic ina
22. E n  el b o sq u e  se s ien te  u n o  con ten to
23. El b o sq u e  a y u d a  a d esp e ja r la  m en te
24. E l b o sq u e  es  necesario  q u e  se  p lan te  p a ra  recib ir su s  bénéficiés
25. E l b o sq u e  es  b u en o  p a ra  b ah arse  e n  e l rlo
26. N eces itam o s d e  los b o sq u es  q u e  se  h a n  d es tru id o
27. E l b o sq u e  s irv e  p a ra  re fu g iam o s (p a ra  los personas)
28. El b o sq u e  e s  re fu g io  d e  los p à ja ro s  (y o tra s  an im ales)
29. E n  e l b o sq u e  es d o n d e  se  co n serv an  las aves
30. Los p â ja ro s  tra e n  la s  sem illas  y a llas  nacen
31. N o  se  d eb e  a b u sa r  d e l b o sq u e  y  si conservarlo
32. E n  u n  pafs s in  b o sq u e  n o  se râ  tàcil v iv ir  e n  él
33. S in e l b o sq u e  u n o  n o  podrfa  v iv ir
34. E l b o sq u e  d a  o rq u fd eas  lind is im as
35. E l b o sq u e  le  resu e lv e  trabajo  al h o m b re
36. E l b o sq u e  le re su e lv e  trabajo  a la m ujer
37. Yo n o  te n g o  ta n ta  re lacion  co n  el b osque
38. Los q u e  v iv en  e n  la c iu d ad  es tâ n  llenos d e  hollfn
39. T o d o s  lo s  u so s  d e l b o sq u e  so n  d irec to  n o  ind irec to
40. El b o sq u e  se  e s tà  e s tu d ia n d o  m ucho
41. H ay  m en o s  bosque  p o r  q u e  se h a  cog ido  p a ra  cocinar, d es tru y én d o lo
42. A h o ra  se  v e n  p o co s  pâ ja ro s
43. A n tes  se  sem b rab an , ahora  se  co rta  m u ch o  p a ra  leha
44. E n e l b o sq u e  h a y  abejas q u e  nos d a n  la m iel p a ra  m edicina
45. El b o sq u e  bénéfic ia  q u e  tra ig an  v ia n d a s  a  la p lacita
46. El b o sq u e  e s  u n  cen tro  p rin c ip a l d e  econom fa
47. El b o sq u e  e s  m u y  b u e n o  p a ra  lo s niftos
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48. El b osque  nos ay u d a  a reso lver m uchos p rob lèm es
49. El b o sq u e  p ro tege  a  los pueb los
50. El b o sq u e  p ro tege  a  la ag ricu ltu re  p u es  h ay  q u e  sem b ra r co rtin as  d e  a rb o les  p a ra  

p ro téger los cu lnvos
51. El b osque  n o  p erm ite  la  e rosiôn  de  los sue lo s
52. El b osque  év ita  los incend ies
53. El b o sq u e  se  d a  d e  sem illas
54. El b o sq u e  es in te restan te
55. En el b osque  h ay  m u ch o  anim ales
56. El b osque  d e  la Réserva p e rm ite  a los v is itan te s  (tu ristas)
57. El e s tad o  necesita d e l b osque
58. En los rios h ay  m ucha fauna
59. El b osque  s irv e  p a ra  a lim en tarse
60. El bosque es  u n  îuga r tranqu ilo
61. El b osque  ha  ay u d o  al d esa rro llo  d e  todas
62. Este e s tu d io  ay u d a  al d esa rro llo  d e  n u e s tro  p a is, C u b a
63. Este e s tu d io  ay u d a  a c u id a r  los arbo les
64. N o  conosco lo as arbo les p o rq u e  n o  v o y  al b o sq u e
65. N o  v isito  el bosque p a ra  m a ta r  an im ales
66. En el b o sq u e  se ha sem b rad o  el ocuje, la  m ajagua, eu ca ly p tu s , q u e  e n  la fo resta l se 

u tilizan  m aderas
67. N o  tengo  a n ad ie  q u e  ensefle sob re  la  flora y  la fauna
68. Las p erso n as en  esta co m u n id ad  tienen  q u e  ag rad ecerle  m u ch o  a l b osque
69. El b osque  es todo  b enehc io
70. D e el b o sq u e  d ep en d em o s p o r  en te ro
71. Es d ife ren te  v iv ir e n  el b o sq u e  q u e  e n  las c iu d ad es
72. H ay  d iferencia en  la  sa lu d  d e l q u e  v ive  aq u i y  e l q u e  v ive  e n  la c iu d a d
73. A ntes d e  la revo lucion  se  d em o lian  los b o sq u e
74. El gob ie rno  se p reo cu p a  p o r  rep o b la r b o sq u e  e n  to d o  el pais
75. N o  se  d eb en  ta lar lo s  oosques
76. El b o sq u e  nos d a  so m b ra
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A P P E N D IX  IV 

Q -s o r ts  r e s u l t s  fo r  15 c o m m u n ity  m e m b e rs
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S ta te m e n t  n u m b e r s  In  d e s c e n d in g  o r d e r  f ro m  1-76, b e g in n in g  w i th  s t a t e m e n t  
#1 o n  th is  p a g e .

S ta te m e n t  R a n k  O r d e r  g iv e n  b y  e a c h  Q - s o r t  #  (P e rs o n  #) 

1 2. 3 4 5 6 7  8 ■ 9..1Q -.11-12 13. 1 4 1 5

1. 4 2 -4 5 3 5 -3 -4 5 2 5 3 2 3 5
2, 3 4 -5 4 1 5 2 -2 5 4 0 5 5 3 4
3. 1 1 4 5 3 3 3 5 3 5 -2 5 4 4 2
4. 5 5 5 4 5 4 5 5 5 5 3 5 5 5 5
5. 2 1 -5 3 5 5 4 2 2 5 2 3 0 3 3
6. 4 -5 4 2 2 2 -2 -3 5 1 2 5 4 5 1
7. 3 3 5 5 5 1 3 4 2 3 5 1 5 5 0
8. 1 1 5 5 1 0 -4 1 0 4 5 1 4 5 4
9. 2 2 -4 4 -1 3 0 -1 3 1 3 2 4 4 2
10. 5 2 5 1 5 3 2 3 5 2 5 3 5 2 4
11. 3 2 4 3 -3 -1 4 4 3 5 5 3 5 4 -2
12. 3 1 -5 5 -4 -1 -3 -3 4 4 3 1 4 4 -4
13. 0 1 5 4 0 -3 -4 2 4 2 4 2 4 3 -1
14. 4 5 4 5 -5 1 5 5 5 5 3 1 5 5 4
15. 3 2 5 1 -2 3 3 1 5 5 3 2 5 4 5
16. 4 3 -5 -1 3 -4 -1 5 4 -1 4 -4 2 5 3
17. 5 2 -4 5 -5 2 -5 0 1 3 4 3 5 4 4
18 5 1 -5 3 4 3 5 5 3 5 3 3 5 4 5
19. 0 0 -5 2 5 -5 -2 -5 -2 2 -1 4 5 3 2
20. 2 -1 5 -2 5 3 0 -1 4 4 2 1 4 4 4
21. 4 2 -5 5 3 2 -5 4 5 4 3 2 4 5 0
22. -1 2 -5 -3 -2 0 -5 -3 2 0 -3 5 5 3 3
23. -2 4 -5 1 0 1 -3 0 4 -1 -1 4 4 3 -2
24. 4 4 5 3 4 -5 4 5 5 5 -3 4 5 4 -3
25. 1 0 -5 4 -5 -3 -5 -5 4 3 -2 2 2 2 1
26. 0 4 5 5 -3 -1 -5 2 5 5 2 -5 4 4 5
27. 2 1 -5 4 4 0 2 5 3 1 -4 2 5 2 0
28. 1 2 5 3 2 1 5 3 5 4 3 1 5 5 3
29. -1 0 -5 2 5 1 3 5 0 0 2 1 5 4 1
30. 0 -1 4 4 -5 -1 0 4 2 -2 5 2 3 3 2
31. 5 5 5 4 3 5 4 3 4 5 2 1 3 5 4
32. 5 4 5 3 3 4 5 5 5 5 5 3 3 5 5
33. 5 3 4 -1 -1 3 5 5 5 5 4 3 5 3 5
34. 0 0 -5 5 -4 -5 -3 -5 0 1 -5 1 4 2 -2
35. 2 3 4 5 1 5 3 4 4 3 3 1 3 3 2
36. 2 3 -4 2 1 5 3 3 4 3 3 1 3 2 1
37. 0 0 -5 -1 -5 -5 -4 -2 1 1 -2 0 0 -3. -5
38. 1 1 -5 ■5 -2 1 -5 -5 1 -2 2 -5 4 1 -1
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c o n tin u e d  fro m  p rev io u s  page... s ta tem en t n u m b e rs  in  d e sc e n d in g  o rd e r  from  1-76, 
b eg in n in g  w ith  sta tem en t #47 o n  th is page.

S ta tem en t R ank O rd e r g iven  b y  each  Q -so rt # (Person #)

1_ 2 3 4 5 6 7 8 9 10 11 12 13 14 IS

39. -1 -2 4 -4 -4 -4 -3 -5 -1 2 1 5 2 1 -4
40, 3 -3 4 5 3 -5 4 5 5 4 1 1 5 3 2
41. 5 1 -4 -5 2 2 2 3 4 3 1 3 3 2 0
42. 4 0 4 -5 -4 3 1 5 2 0 -3 -5 2 2 -2
43. 3 2 -5 -2 0 3 5 4 3 5 2 4 4 2 1
44. 5 4 5 5 5 -1 0 5 5 5 3 1 5 3 3
45. -5 0 -4 4 -5 4 -5 -5 4 1 -2 -3 3 -3 -3
46. 4 1 -5 3 2 4 3 2 4 3 -3 3 1 -2 0
47. 5 4 -5 2 4 3 1 -3 5 5 1 1 4 2 1
48. 5 5 4 4 -2 4 0 0 5 1 2 5 4 2 4
49. 2 1 5 3 -4 3 5 3 3 -1 3 2 4 2 3
50. 4 3 5 4 -1 -2 4 4 2 3 3 1 5 3 3
51. 5 4 5 -3 -2 3 2 5 5 5 2 -2 5 3 2
52. 4 3  -5 -5 -4 -4 3 3 5 1 -4 -3 0 2 1
53. 1 0 4 1 -5 2 -5 -2 0 -2 2 1 3 2 -2
54. 3 3 -5 5 -3 2 -3 0 5 4 -4 3 3 3 3
55. 0 3 4 3 1 3 1 4 5 5 0 3 5 2 3
56. -1 1 5 5 -5 3 -5 -5 1 2 1 -5 5 2 2
57. 5 3 -5 1 2 2 0 5 5 4 •4 -1 4 2 -1
58. 5 3 4 2 3 5 3 3 5 5 -2 5 4 1 3
59. 4 3 -5 5 4 3 1 2 5 0 3 1 5 3 1
60. 5 4 5 4 -1 0 5 4 5 5 3 -1 5 1 2
61. 5 -2 5 5 -4 3 2 5 5 3 5 1 5 3 4
62. 4 4 5 5 2 0 5 5 5 5 5 1 5 5 5
63. 1 4 5 5 1 -1 3 5 4 4 3 2 3 5 5
64. 5 2 -5 -3 -5 -4 5 -3 0 1 1 -4 5 1 -3
65. 5 4 -5 -5 -1 3 -5 -2 5 5 5 -4 0 4 5
66. 5 5  -5 5 5 2 5 5 5 5 3 1 5 5 5
67. 4 4 5 -5 -5 0 -5 -3 3 4 2 -5 0 2 -1
68. 5 5 4 5 3 5 1 2 5 5 3 -1 5 3 5
69. 1 5 -5 5 1 5 5 4 5 5 1 5 3 3 1
70. -5 4 -3 4 -4 5 -5 -2 5 2 4 5 0 2 -1
71. 4 5 -5 3 4 -1 5 5 3 2 -2 4 5 2 4
72. 5 4 5 2 2 -1 5 5 5 0 0 3 4 3 3
73. 4 4 5 -5 -3 4 4 -1 4 4 0 4 0 2 2
74. 5 5 5 5 3 5 5 5 5 5 -2 5 0 5 5
75. 5 3 5 3 -5 4 5 5 5 5 -1 5 4 5 2
76. 5 2 -5 5 0 -3 -3 0 3 5 -3 5 3 3 -1
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A P P E N D IX  V 

F a c to r  A n a ly s is /S A S  O u tp u t
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F a c to r  A n a ly s is  O u tp u t

T h e  S A S  S y s te m  08:29 W e d n e s d a y , O c to b e r  2 5 ,1 9 9 5

I n i t ia l  F a c to r  M e th o d : P r in c ip a l  C o m p o n e n ts  
P r io r  C o m m o n a l i ty  E s tim a te s :  O N E

E ig e n v a lu e s  o f  th e  C o r r e la t io n  M a tr ix : T o ta l =  15 A v e ra g e  =  1

1 2  3 4 5
E ig e n v a lu e  4 .2310  1 .3863 1 .3145 1 .2773 1 .1422 
D iffe re n c e  2 .8448  0 .0717  0 .0372  0.1351 0.1481 
P r o p o r t io n  0.2821 0 .0924  0 .0876  0 .0852  0.0761 
C u m u la t iv e  0.2821 0 .3745 0.4621 0 .5473  0 .6234

6  7  8
0 .9941  0 .7801 0 .7469 
0 .2140  0 .0332  0 .1321 
0 .0663  0 .0520  0 .0498 
0 .6897  0 .7417  0 .7915

9 10 11 12  13 14 15
E ig e n v a lu e  0 .6148 0 .6046  0 .5212 0 .5092  0 .4273  0 .2855  0.1651
D iffe re n c e  0 .0102  0 .0835  0 .0120  0 .0819  0 .1418  0 .1205
P r o p o r t io n  0 .0410 0 .0403 0 .0347  0 .0339  0 .0285  0 .0190 0 .0110
C u m u la t iv e  0 .8325 0 .8728 0 .9075 0 .9415  0 .9700 0 .9890  1 .0000

7  fa c to rs  w il l  b e  r e ta in e d  b y  th e  N F A C T O R  c r i te r io n .

F a c to r  P a t te r n

F A C T O R l FACTOR2 FACTORS FACTOR4 FACTORS FACTOR6 FACTOR7

C O L l
C O L 2
C O L 3
C O L 4
C O L 5
C O L 6
C O L 7
C O L 8
C O L 9
C O L IO
C O L l l
C O L 1 2
C O L 1 3
C O L 1 4
C O L 1 5

0 .49967  .
0 .59306  ■
0 .42100  .
0 .32718
0.53029
0.43469
0.65380
0.72311
0.69880
0.66557
0.32327
0.29242
0.32651
0.52623
0.64806

0.32349
■0.00340
0 .27535
0 .53027
0.22011
0 .15350
0.07301
•0.05416
0.05220
0.01632

-0.50331
0.72214
0.05897

-0.20709
-0.14200

0.36482
-0 .27542
-0 .17275
0 .07505
0.28484

-0 .61212
0.36435
0.25449

-0 .28587
- 0.02200
-0 .08654
-0 .07036
0.50333
-0.01868
-0.26159

-0 .37287  
-0 .20872 
0 .22854 
0 .57054  ■ 
0.00100 ■ 

-0 .11370 
-0 .32190 
-0 .16263 
-0 .29610 

0 .05164 
0 .43469 

•0.02471 
0 .36926 
0 .31393 
0 .24326

-0.03223
-0.43481
0.62358

-0.00721
-0.12432
0 .11757
0.25724
0.14052
0.09321
-0 .11218
0.31238
0.26654

-0.05145
-0.43834
-0.25166

0 .30276 0 .09929 
-0 .03847 0 .17596  
-0 .11920 0 .21735 
0 .01323 0 .11596 
0 .19900  -0 .60684  
0 .38628 -0 .06262 

-0 .16306 -0 .02576 
-0 .40039 
0 .11507 
0 .05827  
0 .08113

■0.04902
0.05688
0 .30223

-0.30381
-0 .18955 -0 .03698  
0 .46958  0 .28826  
-0 .47533  0 .01424  
0 .07237  -0 .17835

V a r ia n c e  e x p la in e d  b y  e a c h  fa c to r
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FA C TO R l FACTOR2 FACTORS FA C T 0R 4 FACTORS FACTOR6 FA C TO R ? 
4 .231028  1.386261 1 .314520 1.277336 1 .142214 0 .994069 0 .780092

F in a l C o m m u n a l i ty  E s tim a te s : T o ta l =  11.125521

C O L l C O L 2  C O L 3  C O L 4  C O L 5  C O L 6  C O L 7  C O L 8
0 .729005 0 .692655 0 .785428 0 .733064  0.834099 0 .767094 0 .762574  0 .799495

C O L 9  C O L IO  C O L l l  C O L 1 2  C O L 13  C O L 14  C O L 15
0 .685612 0.553719 0 .750729 0 .720894  0.806029 0 .836991 0 .668132

T h e  S A S  S y s te m  08 :29  W e d n e s d a y , O c to b e r  2 5 ,1 9 9 5

Rotation Method: Varimax

O r th o g o n a l  T r a n s fo rm a tio n  M a tr ix  

1 2  3  4  5 6  7

1
2
3
4
5
6 
7

0.58421
-0.02081
0 .45286

-0 .49348
0 .32387

-0.31761
0.06241

0.49923
0.11929

-0.66389
-0.29428
0.00973

0 .46276  0 .24044  
-0 .20332 -0 .49353 
-0 .13685 -0 .15899 
0 .31500  0 .52357

•0.64077
0.44851 -0 .45830  
0 .08912 0.07701

0 .59582
0 .00067

•0.21027

0.14388
0.82032

-0.09782
0.39381
0 .25688
-0.27442
0.02071

0.26360
0.04866
0.49102
0 .37417

-0 .10672
0 .57946
0.44709

0 .21756
0 .15857
0.24391
0 .03794

-0 .22813
0.27721

-0 .85890

R o ta te d  F a c to r  P a t te r n

FA C T O R l FACTOR2 FACTORS FACTOR4 FACTORS FACTOR6 FA C TO R ?

C O L l
C O L 2
C O L 3
C O L 4
C O L S
C O L 6
C O L 7
C O L 8
C O L 9
C O L IO
C O L l l

0 .54746
0.20719
0.31405

-0.06675
0.29238

-0.05886
0.83778
0.78870
0.42101
0.31707
0.00207

0.22271
0.53413
0 .19674
0.02507
0.13556
0 .84397
0.11502
0 .05086
0.68959
0 .38560
0 .04323

0 .01916
0.55688
0.01823
0 .22053
0.10371
-0.03929
0 .04436
0 .34926
0.15053
0.39241
0.13996

•0.01331
•0.21731
0.71000
0.07508
0.02777
0.15002
0.05327
0.16875
0.07633
0.05215
0.81753

-0.46531
-0.07020
0.13900
0.69633
0.13028
0.12646
0.10184
0.11564
0.04826
0.09309

-0.13502

0.37885
0.04561
0.05982
0.42266
0.14800
-0.03776
0.10090
‘0.01684
0.01775
0.36562
0.05872

0 .13825
-0.00921
•0.34751
0 .10094
0 .82452
0 .09934

0.14871
0 .10369
0 .04113
-0 .07385
0 .19808
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C 0 L 1 2  0.28036 0 .20040 -0 .09643 -0 .12138 0 .75132 -0 .08639 0 .07844
C O L 1 3  0.08742 -0 .03699 0 .02650  0 .07176 0 .05543  0 .88072  0 .11149
C O L 1 4  0.15825 -0 .05816 0 .88689  0 .13157 0 .04943  0 .01464 0.04500
C O L 1 5  0.02743 0 .42278 0 .55555 0 .28246  0 .00995  0 .11555 0 .29456

V a r ia n c e  e x p la in e d  b y  e a c h  fa c to r

FA C TO R l F A C T 0R 2 FACTORS F A C T 0R 4 FACTOR5 FACTOR6 F A C T 0R 7 
2 .248419 1 .970468 1.797127 1 .405606 1 .381674 1 .295752 1.026475

F in a l C o m m u n a l i ty  E s tim a te s : T o ta l =  11.125521

C O L l C O L 2  C O L 3  C O L 4  C O L 5  C O L 6  C O L 7  C O L 8  
0 .729005  0 .692655 0 .785428 0 .733064 0 .834099 0 .767094  0 .762574  0.799495

C O L 9  C O L IO  C O L l l  C O L 12  C O L 13  C O L 14  C O L 15  
0 .685612  0.553719 0 .750729 0 .720894 0 .806029 0.836991 0 .668132

S c o r in g  C o e ff ic ie n ts  E s t im a te d  b y  R e g re s s io n

S q u a re d  M u lt ip le  C o r r e la t io n s  o f  th e  V a r ia b le s  w i th  e a c h  F a c to r

F A C T O R l F A C T 0 R 2  F A C T O R S  F A C T 0 R 4  F A C T O R S  F A C T O R 6  F A C T 0 R 7
1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000

T h e  S A S  S y s te m  08:29 W e d n e s d a y ,  O c to b e r  2 5 ,1 9 9 5

Rotation Method: Varimax

S ta n d a r d iz e d  S c o r in g  C o e ff ic ie n ts

F A C T O R l F A C T 0R 2 FACTORS F A C T 0R 4 FACTORS F A C T 0R 6 FA C TO R ?

C O L l 0 .24566 0 .08044  -0 .13954  -0 .09677 -0 .40473 0 .28321 0 .02685
C 0 L 2  -0 .02923 0 .25591 0 .32160  -0 .29160 -0 .10819 -0 .00815  -0.14481
C 0 L 3  0.14675 0 .03694  -0 .11264  0 .50314  0 .11361 0 .01580  -0 .43220
C 0 L 4  -0 .15434 -0 .06596  0 .10029 0 .01959 0 .49304 0.30901 -0 .01419
C O L 5  0 .02028 -0 .04318  -0 .08560  0 .01659 0 .02839 -0 .07272 0 .85379
C 0 L 6  -0.20433 0 .56797  -0.18951 0 .07595  0 .03425 -0 .05119  0 .07614
C 0 L 7  0.46204 -0 .10075  -0 .12819 -0 .02383 0 .04126  -0 .04875  0 .03152
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C O L S
C O L 9
C O L IO
C O L l l
C O L 12
C O L 13
C O L 1 4
C O L 1 5

0.41501
0.10583
0.03788

-0.10721
0.14802

-0.06662
-0.02323
-0.20123

-0.19545
0.35875 •
0.13901
-0.05705
0.05040
-0.05132
-0.23518
0.15045

0.12136
•0.07421
0.15133
-0.01725
-0.13849
-0.09345
0.63375
0.26914

0.04918
■0.03230
-0.08411

0.63109
-0.09321
-0.01618
0.00175
0.13558

0.06430
■0.02466
0.01656
-0.10659
0.54617
-0.01116
0.02654

-0.04884

■0.18405 ■ 
-0 .05718 
0.26661 
-0 .05854 
-0 .14654 

0 .76233  
-0 .11746 
-0 .02758

0 .01237
■0.06909
■0.26056

0 .25064
0 .01847
-0 .04826
-0 .05146
0.24258

T h e  SA S S y s te m  08:29  W e d n e s d a y , O c to b e r  2 5 ,1 9 9 5

OBS FACTORl FACT0R2 FACTORS FACT0R4 FACTORS FACTORS FACTOR? ID SCOREl SCORE2 
SCORES SC0RE4 SCORES SCORE6 SCORE?

1 1.31813-1.81460-0.36710 1.88712-0.40667 0.22749-0.95075 1 66
2 0.64749 -1,49644 -0.12241 1.08009-0.66677-0.79396-0.61648 2 57
3 -0.68524 0.14919-0.18678 0.11620-1.80337-0.07547 0.00114 3 25
4 -0.93466 -0.89109 -0,79654-0.51511 -0.61851 -0.51676-0.79697 4 13
5 -0.69473 1.52247-0.70294 0.29764-0.49864 1.43224 -1.74813 5 24
6 0.24064 -0.66112 4.25945-1.44517-0.66276-0.54857-1.09128 6 46
7 0.37648 -0.63222 2.84368 -1.13452 -0.13809 -1.55016 -1.15734 7 53
8 1.47575 0.97386-1.12332-1.74493-0.59116-0.51281-0.28325 8 70
9 0.94572 -0.01024 -0.26355 -0.13905 -0.29918 -0.03838 -0.60611 9 62
10 -0.93809 -0.41162 1.15230-1.23882 0.13521 0.97986 -1.13158 10 12
11 -1.08957 0.98543 -0.09686 -0.92257 -0.46325 -0.76758 1.37671 11 6
12 0.76826 0.58848-0.09190 0.38548-0.11136-0.97932 1.02969 12 59
13 0.31885 1.11034 -0.01603 -1.24810 -0.83698 0.01258 0.42563 13 49
14 -0.77423 -0.27720-1.42537-0.40838 -0.06461 -0.96301 1.76710 14 22 
15-0.08995-0.75822-Ü.35146-0.98773 0.08563-0.62796 0.73989 15 41
16 -0.17583 1.43239-1.36044-0.26878 1.96159 1.41579-1.83057 16 37
17 1.40574 0.12290 -0.80643 -0.26742 -0.03365 -1.23449 0.34848 17 68 
18-0.29095 0.21886-0.61604-0.26753 1.05318-0.95641 -1.76401 18 35
19 1.62885 2.32622 -0.51209 0.50371 0.64567 -1.01751 -1.75040 19 71
20 0.36377-0.25071 0.31335-1.27778 0.34853 0.20486 -1.17071 20 51
21 0.47246-0.00769-0.76300 0.19327-0.20904-0.37586-0.96424 21 56
22 1.39750 0.18488 -0.15418 1.30494 -0.32800 0.35845 -0.07384 22 67
23 0.79085 0.11840 -0.00777 1.21625 -0.88752 0.90350 -0.23262 23 61
24 -2.14883 1.09383 -0.26339 1.24043 -0.73364 -0.81115 0.84501 24 1
25 1.73934 1.78939-0.36769 0.95267-0.60834-0.20723 0.76166 25 72
26 1.30740 -0.19284 -1.91710 -0.81516 0.49104-0.73477 1.44874 26 65
27-0.57185 0.79591 0.29296 1.51606-0.66867-0.52359 0.82369 27 29
28 0.44945 -0.15294 -0.79257 -1.06172 0.54862 0.13322 -0.02595 28 55
29 0.05563 1.85080 -0.10372 -0.29888 -0.62384 0.45080-2.25592 29 44 
30-0.07242 1.43014 -0.11169 -2.08066 -0.92561 3.62167 0.23033 30 42
31 -0.65272 -0.84428 -0.69050 -0.24716 0.04156 -0.08378 0.05177 31 26
32 -0.88302 -0.79643 -0.84864 -1.16762 -0.07127 0.33796 -0.60002 32 17
33 -1.08091 -0.79958 *0.04342 -0.89150 0.54166 -0.38825 0.32104 33 7
34 1.10692 1.86224 0.15006 1.75735-0.82856-0.81291 1.05191 34 63
35 -0.16816 -0.60204 -0.05515 -0.90462 -0.56164 0.32225 -0.11563 35 38
36-0.02908-0.71337 0.28645 0.02474 0.09010 0.51014 -0.79478 36 43
37 0.28376 1.24623 1.79679 1.18271 0.32684 1.32761 1.10046 37 48
38 1.82245 0.46061 0.92517-0.07925 2.25821 0.33803 -0.58709 38 73
39 0.37086 1.81345 1.46637-0.59064*0.54899 1.07484 1.30975 39 52
40 -1.33961 1.82928 0,42029 -0.95704 -0.70602 -0.87694 -0.40078 40 4
41 -1.00724 -0.18173 0.96012 0.52287 1.08215 0.82662 -0.90423 41 9
42-0.95503 0.43637 0.94534 0.04396 1.98136 1.14403 1.33993 42 11
43-0.92231 -0.21993 0.48707 0.49610 0.19240 0.20933-0.39216 43 14
44 -0.58390 -0.00739 -0.52929 -0.59468 0.02331 -1.09598 -0.54182 44 28
45 2.29892-0.87763 1.94891 0.55066-0.62827 0.05742 1.06815 45 75
46-0.65120-0.97416 1.92596 1.39102-0.37441 0.74344-0.81172 46 27
47 0.40043 -1.22944 0.29629 1.04315 0.70330-0.82688-1.05053 47 54
48 0.23395 -1.45304 0.25491-0.23174-0.38303-0.24773 0.43335 48 45

1 26 74 30 49 15
3 38 63 16 19 20

47 34 44 3 42 39
13 12 25 21 28 18

69 15 50 28 71 6
25 76 4 17 26 12
26 75 10 38 1 10
61 9 3 ;23 :29 :29
40 31 38 35 43 21
29 69 7 52 64 11
62 41 16 29 21 72
57 42 51 39 9 63
64 46 6 8 44 48
32 4 28 42 10 74
21 27 14 49 24 54
68 6 30 70 70 2
46 11 32 43 5 47
49 17 31 67 11 4
76 20 54 63 8 5
33 58 5 57 47 9
41 14 48 36 36 14
48 36 67 33 55 35
45 48 65 7 63 32
63 32 66 11 17 58
71 25 60 22 40 56
36 1 20 58 22 73
59 56 69 15 27 57
38 13 13 61 46 38
74 40 29 20 57 1
67 39 1 6 76 45
16 16 33 46 41 40
19 10 8 41 53 22

17 45 18 60 35 46
75 SO 72 9 16 64
27 43 17 25 52 34
23 55 42 50 59 19
65 72 64 56 68 66
54 66 40 73 54 23
72 71 23 26 65 69
73 59 15 13 14 27
37 68 55 68 62 16
52 67 43 71 67 70
35 61 53 53 48 28
42 19 22 45 6 24
14 74 57 19 45 65
12 73 68 32 61 17
9 57 62 64 15 13
7 54 35 31 39 50
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49-0.82400 0.52492 1.34867-1.06364-0.56970 0.32179 0.99534 49
50-0.89715 1.38000-0.04683 0.55499 0.10346-0.89761 0.12779 50
51 -0.86016-0.85206-0.19111-0.42197 1.70797-0.58167 1.22055 51
52 -1.28362 0,48211 -0.30066 1.83804 2.10713 1.92583 0.86185 52
53 1.43977 0.85943 0.79066 -0.19952 0.08279 0.62933 0.19530 53
54 0.67407-0.79913-0.49282 1.68732-0.64525-0.31721 0.75419 54
55 -0.11748 -0.78289 -0.01413 -0.13478 -0.98280 -0.42493 0.43981 55
56 2.56145 -0.12432 -0.14648 -1.11746 0.20609 -1.29808 1.35036 56 
57-0.75174-0.43952 0.20675 1.93688 0.84775-0.48797-0.06241 57
58 -0,88438 -1.52535 0.90311 0.53129 -0.51592 -0.40835 -0.06546 58
59 0.25009 -0.22407 0.25115 0.13959 0.06077-0.43911 -1.82328 59
60 -1.02790 -0.34434 0.23981 -0,55059 0.55187 -1.32120 0.90629 60
61 -0.41205 0.05149 0.54974 -2.05529 -0.17317 -0.90960 0.61601 61
62 -0.77636 0.09445 -1.22373 -1.15912 -0.09311 -0.78922 -0.16931 62
63 -0.42744 0.44067 -1.58126 -0.85429 -0.80998 0.45427 0.10653 63 
64-0.44854 1.60495 0.86301 0.84355 2.29592 -1.03664 0.85539 64
65 1.30055 -1.48279 -1.28814 -0.23277 2.93601 1.41511 -0.54135 65
66 -0.51102 -0.35539 -1.37535 0.46016 0.23591 -0.80947 -1.62726 66
67 0.77318-0.69782-0.41391 -0.45603 2.63023 1.11073 1.81598 67
68 0,34952 -1.47207 -0.54196 -0.60248 0,49949 -1.25326 -0.40690 68 
69-0.45409-1.05994-0.39496 1.02209 -1.26351 0.42135-0.27665 69
70 1.87640 -1.27784 -0.17418 -0.22562 -1.81908 2.29059 0.61885 70
71 -0.98764 0.30309-0.30964 1.62251 -0.31021 -0.39385 -1.30864 71 

■1.48879 0.23735 0.04254 -0.00733 -0.01125 0.29101 -0.25514 72 
0.83227 -1.48990 0.47245 0.16275 0.71827 1.88720 1.22373 73 
0.21692 -1.00902 -1.66175 0.15029 -2.58287 2.54389 0.08490 74 
1.36332-0.73208-0.48214 0.29086-0.70295-0.32060 2.10600 75 
0.14025 0.60440-0.26689 1.92070-0,73237-0 66703 0.43202 76

72
73
74
75
76

20 56 70 12 24 51 62
15 66 44 58 51 13 43
18 15 33 27 69 25 67
5 55 29 73 72 73 60

69 60 63 37 48 60 44
58 18 21 71 18 38 55
40 20 47 39 5 32 51
76 39 37 11 54 3 71
23 28 51 76 66 30 37
16 2 65 56 27 33 36
47 34 53 45 47 31 3
8 31 52 24 62 2 61
34 43 62 2 37 12 52
21 44 8 9 40 20 33
33 53 3 19 10 58 42
32 70 64 59 74 7 59
64 5 7 34 76 69 25
30 30 5 52 55 18 7
60 24 23 26 75 66 75
50 6 IB 21 59 4 26
31 10 24 61 4 56 30
74 8 35 36 2 74 53
10 51 28 70 34 34 8
2 50 49 41 44 50 31

19 4 60 47 65 72 68
36 11 2 46 1 75 41
3 22 22 49 14 37 76

39 58 30 75 12 23 49

N ote: T he  scores a re  n u m b e red  such  th a t n u m b e rs  1 to  34 re p re sen t positive  associations 
(ag ree m en t w ith  s ta tem en t) a n d  36 to  76 a re  n eg a tiv e  associa tions  (d isag reem en t w ith  
s ta tem en t), 35 is the  n eu tra l position .

S ta n d a r d  E r r o r  C a lc u la t io n s  fo r  N = 7 6

s ig n if ic a n c e  le v e l  =  0.01 (99%  c o n f id e n c e ) , Z = 2 .58 :

s t a n d a r d  e r r o r  (s .e .)  =   L _  s .e .=  _ J   =  JL  s .e . « 0 .1 1 4 7
[s (sq.rootofN) ({.sq.rool of 76)] 8 ,7178

A s  a  r u le  o f  th u m b ,  c o r r e la t io n s  a r e  s ig n if ic a n t  if  th e y  a r e  a p p r o x im a te ly  2  to  
2 .5  t im e s  g r e a t e r  th a n  th e  s t a n d a r d  e r r o r ,  b u t  th i s  s t u d y  ta r g e ts  a  s ig n if ic a n c e  
le v e l  =  0 .01 , (Z = 2 .58 )

H e n c e ,  c o r r e la t io n s  a r e  s ig n if ic a n t  i f  th e y  a r e  a n  a v e r a g e  of:
2 ,58  x 0 .1147  «  0 ,2959

H e n c e , lo a d in g s  in  e x c e s s  o f  + / -  (0 .2959) a r e  s ta t is t ic a l ly  s ig n if ic a n t  w i th  99%  
c o n f id e n c e .
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A P P E N D IX  V I

L ist o f  p la n t  s p e c ie s  f o u n d  in  E s ta b lo  ( in c lu d in g  th e  a r e a s  o f  S a n  L u is ,  El 
D o s tin o , a n d  S an  F ran c ic so ), in  P in a r  d e l R io  P ro v in c e , C u b a .
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*The fo llow ing  list o f p la n t species w ere  reco rd e d  by  M s. R am ona O v ied o  
P rie to  o f  th e  In s titu te  o f  Ecology a n d  S ystem atics (C uba), d u r in g  M ay-Junc of 
1995. P lan t u ses  w ere  d ic ta te d  b y  th e  p eo p le  liv ing  in  the area , special thanks 
to Sr. Pefia In fan te  fo r c o n tr ib u tin g  an d  rev iew in g  th e  list. T he w o rk  w as  
c o n d u c ted  in  co o p era tio n  w ith  th e  thesis  w o rk  o f G ina  L aH aye on -s ite  in the 
co m m u n itie s  o f E stablo  (an d  in c lu d in g  th e  a reas  o f San L uis, El D estine , an d  
San F rancicso), in  P in a r d e l Rio P rov ince , C u b a . Scientific n am es  a re  fo llow ed  
by  th e ir  local co m m o n  nam e.

G ina  L aH aye , S ain t M ary 's  U n iversity , C an ad a

LÏSTA D O  FLO RISTICO  PR ELIM IN A R  D EL A SEN TA M IEN TO  "EL 
ESTA BLO "

RESERVA DE LA BIOSFERA SIERRA DEL ROSARIO.

S c ie n tif ic  N am e C o m m o n  N a m e Local u se  o f p la n t

Bi.leperone guttata, Bradegoe 
Justicia pecForalis, Jacq

Thumbergia alata, Bojer 
Thumbergia erecta, T Anders 
Thumbergia fragans, Roxb

"Cola de Camardn"
" Tila", "Tilo"

"Anleojo de Poeta"
" Tumbergla"
"Jazmin del Vedado"

Tilo leaves In hot water to sleep well, 
calms the nerves

Amcsaa
Anthurium cubense 
Caladium bicolor vent 
Dieffembachia sp,
Philodendroun lacerum, (jacq)Schott

Philodendroun sp.
Syngonium auritum (L.) Schott 
Scindapsus aureus Engl.
Xanthosoma sp.

"cora/.'n de cabri to" 
"Malanga de la dicha" 
"Bejucolombrlcero"

"Malanga trepadora" 
"Malanga trepadora" 
"Malanga"

feed to animals to increase milk 
production

ornamental

Agavaceae 

Agave sp. "Maguey"

Alliacea

Allium porrum, L. 
Allium sativum, L.

"Aio pnrro" 
"A|o"

cooking flavour 
cooking flavour
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Amaranthaceac 
Amaranthus cruentiis, L. "Moco de Pavo" ornamental

Amaryilldaccae 

Crinum spp. "LIrlos" ornamental

Amcardiacfae
Anacardlum occidentale, L. 
Mangifera indica, L. 
Spondlas purpurea, L.

"Maranon"
"Mango"
"Ciruela"

edible fruit 
edible fruit 
edible fruit

Aplaceae

Fœniculum vulgare, mill "HInojo"

Arecaceac

Caryota urens, L. "cola de pescado"
Cocos nucifera, L. "Cocotero"
Chamaedorea sp. "Chamaerodia"
Chrysalidocarpus lutescens, W. Wendel. "Areca" 
Roystonea regia, O.F Cook "Palma real"

ornamental
many uses!, wood for building, 
ruit for animals (pigs), leaves 
for roofing

Allamanda cathartica, L.
Nerium oleander, L.
Catharanthus roseus, L„ G. Don 
Plunieria rubra, L.
Thevetia peruviana, (Revs) Schum

"Alamanda"
"Rosa francesa", "Adelfa" 
"Vicaria"
"Lirio tricolor" 
"Cabalonga"

ornamental
for eye problems, cleans eyes 
ornamental

Annonacea

Annonn muricata, L 
Annona reticulata, L. 
Annona squamosa, L.

"Guanabana" 
"Chirimoya", "mamôn" 
"Anôn"

big edible fruit 
edible fruit 
edible fruit

Ambrosia artemisifolia L.
Artemisa cf absithium L.
Bidens pilosus L.
Chrysanlhetlum sp.
Eupatorium odoratum, L.
tension
Isocarpha sp.
Matricaria chamomilla, L.
Montanoa hibiscifolia, C. koch. 
Pliichea carolinensis, Jacq G Don, 
Pseudelephantopus spicatus (juss) Rohl 
Tagetes erecta, L.
Verbesina alata, L

"Artemisa"
"Incienso" "ajenjo"
"Romerillo"

"Rompesaraguey"

"Manzanilla Cubana" 
"Manzanilla Alemana" 
"Montanoa"
"Salvia cimarrona"(sweet) 
"Lengua de vaca"

"Flor de muerlo" "Chambergo" 
"Botoncillo"

for relief of chest colds 

for relief of muscle pain and 

for ,e f  of diahhrea

leaves for relief of pneumonia 
cooking
for relief of tooth gum pain

Ai',aliactffle
Aralia sp. 
Digigoteca sp. 
Polyscias sp.

"aralias"

"Aralia grande"
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Aacifiiaiadacfiafi
Calotropis procera (Ait) R. Br. "Algocion de Seda"
Cryptostegla grandiflora (Roxb) R. Br "Estrella d< Norte"

Bi?raginacceafi 

Tourmefortia hirsutlssima L,

Balsaminaceae 

Impatiens balsamina L,

Bignoniaceflfi 

Crescentia cujete L.

"Nigua peluda"

"Madama"

"Guira"

many uses, relief of earache

Bixaceae 

Bixa orellana, L. "Bija" cooking colorific

Bombacaceafi
Ceiba pentandra, (L.) Gaertn, 

Bromelaceae

Ananas comosus (L.) Merrill

"Ceiba"

"Pifta" edible fruit

Bursera graveolens Triana & Planch "Sasafrés"
Bursera simaruba (L) sargent "Almiicigo"
aches

relief of coughing, stomach

Caesalpinacgag
Bauhinia cuntantnsis HBR. 
Bauhinia vaiegata L 
Caesalpinia puleherrima (L.) Sw. 
Caesalpinia violacea (mill) standley 
Cassia alata L  
Cassia ligustrina L.
Delonix regia (Bojer) Raf.

"Bejuco tortuga" cooking, urinary pain relief
“Arbol orquiaea" "Casco de vaca"
"Guacamaya"
"Yarua"
"Guacamaya Prancesa" relieves some skin problems
"Guanina" Sen"
" Framboyan rojo"

Clusiaceae 

Clusia rosea Jacq.

Combretawae 

Terminalia catappa L 

Commelinaeeae 

Rhoeo spathacea (sw) steam

"Copcy"

' Almendro de la India"

"C ordol an" relief of coins
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Capparaeeae 

Clüome spinosa Jacq. "Volantin"

Cfassulareae

Kalanchaoe sp 
Kalanchoc pinnata Pers. "Siempre viva" ornamental

Caricacuae 

Carica papaya L, "Fruta bomba" edible fruit, sweetener

Cactaceae

Cereus hexagonu (L) Mill 
Hylocercus undatus Britt Rose 
Nopalea cochinellifera (L) salm dyck

"Cactus columnaris" 
"Pitahaya", "Flor de Cadiz" 
"Tuna"

CouYolvulafiCis 

Ipumoea batatas (L) Lam "Boniato" edible legume

Cueurbitaceae

Benincasa hispida, Cong 
Cucurbita muschata Duch 
Luffa cylindrica Roem 
Sechium edule, Sw. 
Trichosanthes sp,

"Calabaza China" 
"Calabaza"

"Estropajo"
"Chayote"
"Tomate Angolano"

edible sweet legume 
edible legume

cleaner for dish, etc. 
cooking, salads 
cooking, salads, puree

CtiLiciftiracfias 
Brassica Oleracea L. "Col" cooking, salads

Casuarinaccae 

Casuarina equisetifolia L,

Ebenaceae 

Diospyros sp.

"Casuarina'V'Pino de Australia" wood has many uses, furniture
etc,

Euphorbaceae

Acalypha sp.
Breynia disticha forst 
Codiaeun variegatum Blum var 
euphorbia mill ch des moulins 
luphorbia puleherrima wild 
euphorbia tirucalli L. 
luphorbia trigona Haw. 
ntmpha aethiopica muell. arg 
Atropha curca L.
Atropha integerrima. Jacq 
Atropha multiflda L. 
vlanihot esculenta Crantz 
W ianthus pithymaloides.(L). Pot

"Rabodegato"
"Nevada'^Nieve"
"Croton"
"Corona de Cris to" 
"FlordePascua"
"Palito Chino" "Disciplinilla" 
"Cardon"
"Matadiabetis"
"Plflonde Botiia"
"Peregrina"
"Nuez Vomica Cubana" "Ceibilla" 
"Vuca"
"Itamo Real"

ornamental flower

fence posts

edible legume 
ornamental
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Fabacgae

Arachis hypogaea L. 
Cajanus indicus spreng 
Erythrina sp. 
Erythrina variegata 
Gllrlcidia seplun, Kth 
Vigna sinensis, savi.

"Manl"
"Gandul"
"PIfton"
"Pifton"
"PIfton amoroso" "Bienvesiido" 
"Frijol deCarllas"

edible fruil, sweets 
cmking

fence posts 
edible legume (beans)

Gssneiiatfiafi 

Eplscla cupreata, hauss "Episcia"

G eran lacea

Pelargonium graveolens L. "Geranio de oior" ornamental

Helecha

Nephrolepis exaltata, schotr "helecho macho" ornamental patio flower

Lauraceae

Persea americana mill "Aguacate"

lamiaceae

Coleus blumei, Benth 
Hyptis verticillata. Jacq 
Ocimun basllicum L.
Odmun bacilicum L. var purpureum 
Ocimun gratissimun L.

Lithraceae

Lagers troemia indica L. "Jupiter"

edible fruit (avocado)

"Manto de la virgen" ornamental
"Malva apeslosa Coge mundo"
"Albahaca" deodorizer for bathrwim
" Albahaca morada" relief of coughs, chest congestion
"Oregano Cimarron" ftmd spice, roots relieve chest congestion

fence posts, house construction, charcoal

Liliaceae.

Asparagus plumosus Baker 
Asparagus sprengeri Regel 
Dracaena dragoL.
Dracaena fragans Ker Gawl 
Sansevieria sp.

"Esparrago plumoso" 
"Esparrago Esprin"
"Drago (le canarias" 
"Dracaena" "Falso Inlag Hang" 
"Lengua de vaca"

Meliaceae

Azederachta indica 
Swietenia macrophylla King

"Arbol del Nim"
"Caobas de Honduras" mahogany wood has many uses

Moraceae

Cecropia peltata L. 
Ficus sp.

"Yagruma"
"Pinon de México"

Myrtaeeae

Eucalyptus sp.

Psidim guajava L. 
Punica granatum L.

"Eucallpto"

"Guayaba"
"Granada"

extract oil for medicine, w«x»d used In 
construction
fruit used as sweetner in foods 
fruit used in liguid as throat gargle
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Muaaceas

Musa sp. 
weeds

"Platano" edible fruit (banana), leaves control

Mimmaccae

Pithellobium dulce Benth. "Inga dulce"

M alvaceae

Gossypium cf arboreum L. 
as
Hibiscus clatus L.
Hibicus rosaslnensis L,

"Algodôn"

"Majagua"
"Marpacifico"

edible fruit with many usses, fruit used 
a gauze and to clean a wound; 
wood has many uses

Maipighiaceae 

Thyallls glauca(cav) Kuntze "Granito de oro" ornamental

Bougainvillea spectabilis, wild 
M ir^ ilis  jalapa L.

"Buganvil" "Flor de papel" ornamental flower 
"Maravilla" ornamental flower

Qlgaceae

Jasmin simpicifolium Forst "Jazmin café" perfume, ornamental

Qfchidaceae (orchids)

Catlheya tianaei, Linden & Reichb "Catleya"

Passlfloraceae 

Passiflora edulis, Sims "Maracuyd"

Cinacaafi (pine trees)

Thuja orientalis L. 
Pinus carlbaea Morel.

"Tuya"
"Pino macho" wood has many uses

Pipearaceae (vines)

Peperomia obtusifolla 
Piper artlculatun I..
Piper auritum HBK,
Piper ossanum,

Poaceae

Cymbopogon citrates (Dc) strapf 
Saccharum offlcinarum L.

Zea mays L.

"Charol"
"Pimiento de sabana" 
"Calsimon de anis"
"Trel Platanillo de Cuba"

"CaAa santa" "Hierba de limon" leaf used in tea to relieve colds
"CaAa de azdcar" sugar cane many uses, dried

cane burned for e n e r^
"Maiz" corn, eaten by humans and animals
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Ppttulacaceafi

Portulaca oleracea L. 
Portulaca pilosa L,

Rutaceae

Cilrus aurantium L,
Citrus Grandis osbeck 
Citrus Limon (L) Burm. 
Citrus reticulata Bianco 
Citrus sinens L Osbeck 
Muraya panicuiata L Jack 
Ruta graveolens L.

"Verdolaga" 
"Diez del dia"

"Naranja agria"
"Toronia"
"Limon''
"Mandarina"
"Naranja dulce"
"Murailera"
"Ruda"

herb
ornamental

medicinal plant

Rosaceae

Eriobotrya japonica L 
Rosa sp.

"Nispero del Japon" 
"Rosas-

edible fruit
rose flower, ornamental

Rubiaceae

Coffea arabica L.
Gardenia jasminoides Ellis 
Ixora coccinea L.
Pentas coccinea stapf

"Cafe"
"Gardenia"
"Santa Rita", "isora" 
"Pentas"

coffee drink and flavour 
ornamental flower

Sapindaccae 

Meiicocca bijugatus Jacq. "Mamoncillo" edible fruit used in juices

Solanaceae

Bruifeisia jamaicensis Griseb. 
Capsicum frutescens L var cachucha 
Capsicum frutescens L var guaguao 
Cestrum diumum L.
Cestrum noctunum L.
Nicotiana tabaum, L.

Sapotaceae

Chrysophyllum caimito L.
Manilkara zapotiiia (jacq) Giiiy. 
Pouteria campechiana Qn.B.K.jBachai. 
Pouteria dominguesis (Gaertn) Baehni. 
Pouteria mammosa (L.) Cronquist.

"Dama de noche" 
"ail cachucha"
"ml guaguao"" 
"GaTandedia" 
"'Gaian de noche" 
"Tabaco"

"Caimito'"
" Nispero ", "Zapote" 
Canistei"

""Sapote cuiebra" 
""Mamey Colorado"

ornamental flower 
cooking, seasoning 
cooking, spicy seasoning 
ornamental flower 
ornamental flower 
leaves smoked, famous Cuban 
cigars

edible fruit 
edible fruit 
edible fruit 
edible fruit 
edible fruit, delicious

Sterculiaceae

Guazuma ulmifolia Lam 
charcoal

"Guasima'" wood used as low grade

Scrophulariaccae

Capraria biflora L. 
Thecbroma cacao L.

""Escabiosa""
"Cacao"

Turneraceac 

Turnera ulmifolia L. ""Marilope""
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VB̂ enacgae
Clerodendrom speciosun (Dombrain) Moldenke 
Durante repens 
Lantana camara I.
Lantana trifolia L.
Lippia alba(mill) N.E Brown 
Vitex agnus castua L.
Vitex trifolia

"Nomeoivides"

"Filigrana" herbal use
"Quite dolor" "menta americana" mint
"Vencedor" "Incienso japonés" incense
"Vencedora" ornamental

Urligtfgag
Piiea microphylla Liebm "Frescura"

Vitaceae

Cissus sicyoides L, 
Vitis tiiiaefolia H et B

"Bejuco ubi"
"Parra cimarrona"

for relief of coughs 
ornamental

Ziflgibetaceae

Alpimia pupurata 
Hedychium coronariun Kciem

"Alpinia"
"Mariposa" ornamental
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APPENDIX VII

List of commercially planted forest tree species 
(from poster at field research station, Sierra del Rosario)
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List of commercially planted forest tree species (from poster at field research 
station, Sierra del Rosario)

1. EioHS-caabaea
2. p. tropicalis (mainly on sandy or eroded soils)
3. P. cubensis
4. P. maestrensis
5. Eucalyptus saligna
6. E. grandis (above 300m)
7. E. pelida
8. Cedrela cubensis (Cedro macho)
9. C. odorata (Cedro hembra)
10. Swietenia mahagoni
11. Tectona grandis
12. Casuarina equisetifolia

14. H. tiliaceus
15. Cordia gerascanthus
16. Roygtonea regia
17. l£rminalia..eriQgtachya
18. Grevillea robusta

20. Albizia falcataria
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APPENDIX VIII 

List of forest tree species used in agroforestry



170

Appendix VIII. List of forest tree species used in agroforestry (from Renda- 
Sayous, Arsenio R. et al, 1994, p.lA.

Common Cuban Name Scientific Name

Species traditionally used as shade trees in coffee production:

Algarrobo 
Bûcare 
Guamâ 
Pinôn florido 
Jobo

Samanea saman (Jacq.) Merril 
Erythrina poeppigiana fWalp.l O.F. Cook 
Lonchocarpus dominguensis (Pers.) DC 
Gliricidia sepium (Jack.) Kunth ex Walp 
Spondia mombin Lin

Species used for shade and harvested for precious wood, fruit, etc.:

Cedro 
Barfa 
Jocuma 
Majagua azul 
Majagua 
Yamagua 
Palma real 
Eucalypto
Caoba de Honduras 
Roble australiano 
Teca
Caoba Africana
Albizia
Mango
Aguacate
Guayaba
Citricos
Caimitillo
Mamey Colorado
Guârano

And more recently,

Cedrela odorata L.
Cordia gerascanthus Lin. 
Mastlchodendron foetidissimum (Jacq.) 
Hibiscus tiliaceus L.
Hibiscus elatus Sw.
Guarea guidonia (L.) Sleumer 
Roystonea regia fH.B.K.l O.F.Cook 
Eucalypfais spp.
Swietenia macrophylla. King.
Glg.ïülfiâ robusta A. Cunn 
lectona grandis L.F.
Khaya sp.
Albizia falcataria (L.) Fosberg 
Mangifgja indica l .
Persea americana Mill.
Psidium guajaba L.
C iim ssp.
C M is o p - l iv l lu m  o l iv i f o r m e  L. 
p Q U te ria  m a m m o s a  (L.) Cronquist 
Cupania m a c r o p h y l la  A.Rich

Pino macho, Pino amarillo Pinus caribaea Morelet
Pino Pinus cubensis Griseb.
? Leucaena leucocephalla (Lam.) De Wit.
Aroma blanca/m ans Leucaena glauca
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APPENDIX IX 

Map of Cuba



172

c o o r d in a te s  fo r th e  SRBR a re  22 '’4 7  to  22‘’5 4 'N  lo n g i tu d e ,  a n d  82" 52 to  
8 3 "0 0 'W  l a t i t u d e .

Santa Ciar,^ 
ignfuegos, jg,

iritus ▼rirtrtni d

Camaguey

♦B ayafno ^Guan


