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Abstract

This is a case study of plant use in the Theobroma cacao agroforestry systems of
Trinidad. It asks, who uses which plants and for what purposes? The ethnobotan-
ical data collected during this study forms the basis for a theoretical framework.
Two perspectives on landscape, potential for production and potential for thriv-
ing, are outlined and used in conjunction with the socio-material landscape of
affordances as a way to interpret the importance of non-crop plant use in cocoa
agroforestry systems. Imagining what it would mean to enrich the cultivation-
scape of affordances presents a new way of conceptualizing the sustainability of
cocoa production. A way in which worker, farmer, and community well-being are
the foundation of sustainable cultivation. Land-based knowledges, access to non-

crops, and biodiversity are shown to be inseparable factors that must be prioritized.

Keywords: cocoa, cacao, agroforestry, associated species, companion crops,
non-monetary value, livelihood, non-timber forest products, affordances,

Trinidad, labour, well-being
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Executive Summary

The interactions between people and plants in cocoa agroforestry systems are
informed by knowledges of the land and are specific to the practices of cocoa cul-
tivation. Plants are valued in cocoa cultivating communities for their contribution
to food, medicine, rituals, spirituality, and construction. These values have be-
come obscured as cocoa research has focused on cocoa yield and profit for farmers
above all else, and those two factors have stood as primary indicators for the social
sustainability of cocoa cultivation.

Much of Trinidadian cocoa is grown in biodiverse cocoa agroforestry systems.
This case study investigates how this biodiversity contributes to the well-being and
(beyond monetary) livelihoods of those who work with the land: both the farmers
and the workers they hire. This contribution comes not just from reducing the
necessity to spend the money they earn on items they can find in the agroforestry
system, it comes also from benefits to self and community that are not easily
quantifiable. Social ties, for example, are forged as a result of interactions with
these plants, ties within and across religious and racial groups that would not
otherwise have been likely. In this way biodiverse cultivationscapes, the lands
on which crops are cultivated, play a key role in (re)creating communities and
making contributions to social well-being beyond the geographic boundaries of the
agroforestry system.

The case study is presented as a three part analysis: a review of the relevant
literature, a presentation of my ethnobotanical field work, and a theoretical frame-
work developed and proposed as a contribution to current discourses in cocoa agro-
forestry. Part one is a literature review covering the history of Trinidadian cocoa
cultivation, the research in cacao agroforestry, non-timber forest product collection
and use, and the socio-political frameworks in which modern Trinidadian cocoa
cultivation is practiced.

Part two present the ethnobotanical data I collected whilst in Trinidad. The
goal was to find out who was using which plants within the cocoa agroforestry
systems and for what purpose. My ethnographic approach was mixed-methods
with participant observation at the core. The result of this ethnography is a
catalogue of 116 plant species used for 220 different purposes, and the stories
of these 220 “use cases” serve as the material used to answer the third research
question:
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Part three develops a theoretical framework using the concept of a (socio-
material) landscape of affordances to present an alternate method of analysis for
the sustainably of cocoa production. Affordances describe the possibilities for ac-
tion that an animal perceives in their environment. In order for the environment
to solicit these possibilities for action an (in this case human) animal must rec-
ognize the material as something to be interacted with. They must also have the
proprioceptive skill to engage in said interaction. With this concept I explore the
affordances present for workers in cocoa agroforestry systems and the importance
of place-based knowledges in developing the capacity fot skilled interaction with
the cultivationscape.

A biodiverse cultivstionscape has the potential to afford a worker numerous
possibilities. Plants can be used for nutritive, medicinal, ritual, construction, and
community-building purposes. The solicitation of these possibilities is dependent
on two factors: mutual agreements between farmers and workers about access to
the use of these plants, and the transfer of plant-use knowledge between and within
cohorts of workers. Therefore, biodiversity, access, and knowledge are the three
constituent elements necessary to enrich the cultivationscape of affordances. It is
paramount to focus on the preservation of these socio-material affordances as we
strive for sustainable cocoa production, and this thesis makes a case for focusing
sustainability efforts through this lens.

Worker well-being is a fundamentally non-negotiable departure point on a path
toward sustainable cocoa production. From the perspective of the chocolate maker,
cocoa work is done almost entirely by hand and if those hands experience a low
quality of life, that low quality will inevitably permeate the production chain. From
the perspective of the agroecologist, biodiverse cultivation systems both benefit
the land and expand the livelihood possibilities for the people working with those
systems. From the perspective of the economist, a sufficient price must be paid to
farmers for their cocoa because they make decisions about their land that effect
the lives of those they employ and their surrounding communities. These three
perspectives are not competing, they are speaking different languages.

We consider agricultural products to be situated within a production chain,
because the processes involved are both cyclical and incremental, interconnected
and dependent. It starts with soil and seeds, which, when skillfully manipulated
by humans, bring us to agriculture. When agriculture leads to specialization and
redistribution, markets emerge and compensation for practice takes center stage.
Research into the sustainability of cocoa production has tended to look at either
end of that continuum, at the soil or salary. I believe we are missing something
when we work from these two ends, because in the meshwork live practitioners,
those who make possible the agriculture we are trying to sustain.
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[T]he earth-air interface is ... the most important
of all surfaces for terrestrial animals. This is the
ground. It is the ground of their perception and be-
havior, both literally and figuratively. It is their sur-
face of support.

—James J. Gibson
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1.1 General Introduction

A Shaded Understory is a study of the interactions of people and plants. The
plants in question are those that make up the cocoa agroforestry system (CAFS)
on the island of Trinidad; the people in question are those who interact with said
plants. It is a study of the way people engage with associated species grown on
and growing in’ CAFS. These interactions are informed by knowledges of the land
and are often specific to the practice of cultivating cocoa. In an seminar on the
nation’s cocoa industry (August 2017), Clarence Rambharat? spoke of “agriculture
go[ing] beyond the economics.” A vital part of the discussion, he said, “should be
the social impact of farming in rural communities” (Ministry of Agriculture, Land
and Fisheries, 2017b). My aim is to help answer that call through a study of
human-vegetable interaction.

Trinidad and Tobago is singular among cocoa producing nations. With a high
GDP resulting from ample stores of both on and off shore petroleum products, com-
petition with the hydrocarbon industries® keeps wages high, which limits farmers’
ability to pay for adequate labour to maintain productive fields. Agricultural
labouring has significant socio-cultural ties to the country’s historical colonial
regimes of slavery and indentureship, and this legacy casts a long shadow on the
profession. Agroforestry, which in other cocoa growing nations is being introduced
as an alternative to established monocropping regimes, is already widely practiced
in Trinidad and has been in various forms since the 1500’s. “Not much has changed
in 100 years,” a farmer told me as we watched the too-short line of working men
take turns sharpening their cutlasses on the flattish boulder in front of the estate
house.

Vaast and Somarriba (2014) write that “[t]he global challenge facing the cocoa
sector today is how to increase cocoa production to meet growing demand, without
expanding the area under cocoa. This means finding sustainable ways to maintain
cocoa production within today’s producing regions”. The biggest limiting factor
for production in Trinidad, as reported by numerous farmers (personal communi-
cations, 2017), is availability of quality labour. It seems only logical to start there,
suggesting that the sustainability of the cocoa industry rests first and foremost on
the shoulders of the millions of people labouring in the fields. It follows that how

1By distinguishing between “grown on” and “growing in” (shortened to “grown and growing”), I
mean to imply that there are some species which are purposively planted in an agroforest, those
which are grown, and others that exist in that geographic space as a result of other-than-human
actions, those which are growing. See associated species in the glossary (Appendix B) for further
explanation of the distinction between these two terms.

2Minister of Agriculture, Land and Fisheries

3See Hughes (2017) for a colourful ethnographic inquiry into the past and present of the presence
of hydrocarbons in the T&T cultural imaginary.



to foster the well-being and livelihood of those same people is a vitally important
conversation. How might cocoa work become more attractive to the able-bodied
people residing in areas of the country where cocoa is grown?

Many who work in cocoa love what they do and have profound understandings of
the land and the plants that populate it. There are multigenerational knowledges
integral to cocoa cultivation in Trinidad, valuable both for their specificity to place
and for the historical accumulation of what Gadgil, Berkes, and Folke (1993) call
“diachronic observations.” As a result of that understanding and their engagement
with the biophysicality of their places of work, these people have opportunities
that result from access to the biodiversity that characterizes Trinidadian CAFSs.
If potential cocoa workers could see the benefits felt by current workers, who feel
so connected to and satisfied with the work, this could expand Trinidad’s potential
for reinvigorating their once grand cocoa industry.

1.2 Research Approach

Plant-use practices beyond the harvesting of companion crops for wholesale, are
often overlooked in agroforestry research, referred to in abstract terms or not at
all*>. People interact with plants for myriad purposes, including and not lim-
ited to, food, medicine, construction, rituals, and games. ANd these interactions
are imbedded in their political, institutional, and cultural lives (Sheil & Wun-
der, 2002). There is a vast literature on the contribution of non-timber forest
productss (NTFPs) to rural livelihoods and incomes, which has been essential for
communicating some of the value that rural communities derive from interaction
with plants (M. Cocks, Lépez, & Dold, 2011). In agroforestry research specifically,
these NTFPs are always already monetized, because the landscape itself is mone-
tized. It is a cultivationscape®, private property on which plant life is intentionally
manipulated by humans for the purpose of harvest and trade. It is owned and/or
run by a farmer who has the right to benefit from the land as they see fit.

In the system of profit-driven capitalism, in which I myself and most people
reading this will have been brought up, benefit is most often interpreted in mon-
etary terms. The dollar figure is used as a stand-in for our ability to satisfy our
needs in line with our values. And the exclusivity of that interpretation has led
to a gap in our understanding of how plants that grow within cultivationscapes

4The cocoa agroforestry literature in particular is heavily focused on yields, diseases, companion
crops, and shade management. See D. R. Butler and Sukha, 2002.

5See Figure 1.2.

6The word cultivationscape, used throughout this thesis, is based on the concept of landscape
as “defined by a spatially heterogeneous area relevant to the phenomenon under consideration”
(McGarigal, 2019). In this case the phenomenon under consideration is the cultivation of cocoa,
and the cultivationscape is considered spatially heterogeneous in regards to that phenomenon.



Figure 1.1: A palm leaf, growing on the estate, is used to close a bag of freshly har-
vested cocoa seeds (UC212).

are used for purposes beyond trade for currency, and beyond that which can be
reasonably given an equivalent market value. The value of a palm, for instance, is
not the price of a twist tie that a farmer would otherwise have to buy to close the
bag (Figure 1.1), multiplied by the number of leaves on the palm. Even if this were
the only case in which this palm is ever used, how would we go about assigning
value to the convenience of it being there in the field ready when someone needs it?
Or of the reduction in plastic waste in the case of tying with a leaf as opposed to a
twist tie? It is not obvious to me how a monetary equivalent for these ecosystem
servicess (ESs) could be justified and even if they could, how would the extent of
the plants’ contributions to work in the field be known?

Many studies specifically looking at methods of cocoa agroforestry make ref-
erence to the livelihood benefits that the other-than-cocoa species bring to the
farmer and their family. Terms such as Value for Domestic Consumption (VDC)
are used to represent the financial output that would otherwise have been paid for
the product at market price (Cerda et al., 2014), and questions such as, “What is
the contribution of specific NTFPs to household incomes?” (Chilalo & Wiersum,
2011) are asked. This type of analysis excludes both the possibility that those par-
ticular items may not be purchased if not available on the land, and the concepts



found in ethnobotanical literature that recognize plant-use as having value beyond
that which money can buy. Additionally, by focusing explicitly on farmers, such
studies pass over inquiry into the livelihoods and well-being of others who interact
with these cultivationscapes — the workers who are hired by the farmer to perform
the labour that makes agriculture possible, as well as the community members who
live and work in proximity to CAFSs.

Landscapes, when characterized as potential for production, are seen as a sub-
strate for capital accumulation, as opposed to understanding landscape as potential
for thriving”, a framework that reveals opportunities for dynamic interaction with
the land. Through a lens of productivity, interaction with the landscape is a
process of commoditization, which leads to financial capital accumulation. Once
access to financial capital is achieved, it can then be used to satisfy our needs
in accordance with our values, in dynamic interaction with the materiality of the
environment in which we live. Alternatively, viewing the landscape as potential
for thriving allows the financial dimension to be passed over. One looks to satisfy
their needs in accordance with their values through direct interaction or experience
with the environment.

Neither of these views are inherently less extractivist or damaging, and disas-
trous scenarios can be imagined in both extremes. Without the view of landscape
as potential for production (PFP), I doubt we would have arrived in today’s world,
with the wondrous technologies and global connectedness that have become so
commonplace in some communities as to fade into the background®. That said,
what Trinidadian farmers are facing is a problem of not having the money to hire
the workers they would need to make more money. Such a circular problem calls
for thought to be put into a possible solution that lies outside the circle.

1.2.1 Research Questions

“[Florest products are not exclusively collected from wilderness areas,
but from forested landscapes in which a mosaic of more or less natural
and anthropogenically developed land uses and vegetation types ...
coexist. Such landscapes are the result of an evolutionary continuum
of interactions between people and forests from nature to culture” (Ros-

"This is a phrase I believe I heard someone say in a podcast interview in the first week of 2019.
Here I have adapted my understanding of the concept to specifically suit my argument and have
not cited the person who originally used the phrase for two reasons. First, I do not remember
where the interview was podcasted from, nor who this person was or how they used the phrase.
And second, because the phrase is ungooglable; that is, despite my best efforts I cannot find
record of, or reference to, it online.

81t does not impress me that I can send a message to my mother in Canada and hear back from
her in a matter of seconds.



Tonen & Wiersum, 2005).

The Trinidadian cocoa research, agricultural extension, and farming communi-
ties are well aware that forest plants other than cocoa grow, and are grown, in
CAFS. However, beyond the selling of crops and household consumption of non-
crops, prior to this study there was no ethnobotanical record of the ways in which
people in and around Trinidadian cocoa estates engage with the plant biodiver-
sity of those cultivationscapes. The prerequisite question then becomes: are there
non-crops grown and growing in Trinidadian CAFSs that are used by the people
working with that land? I hypothesize that the answer is yes and conditionally go
on to ask the following questions:

RQ.1 Which plant species grown on and growing in Trinidadian CAFSs are har-
vested for use?

RQ.2 Who uses these species and for what purposes?

RQ.3 How does people’s engagement with these species contribute to the goal of
building a (socially) sustainable production system for cocoa in Trinidad?

1.2.2 Scale and Scope

This study focuses on the field-everyday? of farmers and workers in Trinidadian
CAFSs. I am interested in how people engage with these cultivation systems and
the constituent plant biodiversity in order to meet their needs in accordance with
their values. Some of the engagement with the plants in these systems that I have
recorded is for the sake of accumulating financial capital; the sale of cocoa does,
after all, define the cultivationscapes that are the subject of the research. However,
the focus is on the (non-monetary) value that people create for themselves and
others through skilled engagement with the plants, and how that engagement
contributes to their well-being.

This is social science embedded in the realms of agroforestry and ethnobotany.
I myself do not have a background in botany!®, nor in forestry economics. And
while I have read widely in these fields, the scope of this project does not allow
for comprehensive analysis in either. I am interested in the use of plants and the
practice of agroforestry insofar as those things effect the well-being of the people

9Just as household economics can only be understood by studying households (Wilk, 1990), data
should be collected at the lowest level of unit of analysis possible (Bernard, 2011, p. 40). It is
this term, the field-everyday, that describes quotidian occurrences of agriculture in the location
it is being practiced. And it is from here, at this scale, that it is appropriate to study the use
of plants grown and growing in the field.

10See plant in the glossary (Appendix B) for further explanation.



who make cocoa agroforestry in Trinidad possible. It is for this reason that the
primary data of interest are the “use cases''” and the value those use cases create.

1.2.3 Aim

There are two main aims for this thesis. First, to use this exploratory study
and ethnobotanical methods to begin to create a record of non-crop plant-use in
Trinidadian cocoa agroforestry'?. Second, to present the theoretical framework
that I pieced together to help me think about the data collected and to answer
RQ.3: How does people’s engagement with these species contribute to the goal
of building a (socially) sustainable production system for cocoa in Trinidad? This
framework is intended as a way of thinking with the oft-discussed topics in cocoa
agroforestry research and ethnobotanical literatures, biodiversity and NTFP use,
while highlighting the prescient issue facing Trinidadian farmers, i.e. access to
sufficient labour. This work localizes these discourses such that they are explicitly
relevant to Trinidad in the present day, and focuses specifically on how it could
be possible to open opportunities for cocoa workers, farmers, and communities to
increase their well-being irrespective of access to financial capital.

There are two variables that form the basis of ethnobotanical inquiry: plants and
people. To do ethnobotany is to investigate the patterns that emerge when people
and plants interact. I am interested in the plant species grown and growing in
the same area as cocoa, which are harvested by people managing and maintaining
the land. To date, Trinidadian ethnobotany has been focused principally on plant
medicines (Clement, Baksh-Comeau, & Seaforth, 2015; Lans & Georges, 2011;
Mahabir et al., 2001), and seldom, if ever, explicitly explored within commercial
cultivation systems of any kind. As a result, the contribution to livelihoods that
plant collection from CAFSs facilitates was unknown to the local cocoa research
community (Frances Bekele, personal communication, 2017). By beginning to
catalogue the plant-use practices presently employed by some cocoa workers and
farmers, I hope to provide a record of these practices that will be accessible for
those interested in the opportunities agroforestry systems can offer.

For example, as of the time of this research, there was a growing number of young
people making “city salaries” who were gaining interest in buying and managing
cocoa land. Notably, these young aspiring farmers have capital to invest and
energy to spare. Given that most cocoa farmers are either farming as retirement,
or approaching retirement, this trend has the potential be a reinvigorating pulse
for the industry. However, young people in Trinidad today have learned that
the university is where knowledge is held. And while many are well-educated,

1 Use case is the term I use to indicate a specific plant being used for a specific purpose.
128ee Figure 1.2 for a classification of species in CAFSs.



Figure 1.2: Read from left to right, this diagram shows how plants in an agroforestry
system are classified in this thesis. The agroforestry system is composed
of a primary crop, cocoa, and everything else, the associated species.

It is the primary crop for which the cultivationscape is named: a co-

coa agroforestry system (CAFS). Associated species are further divided
into the categories of companion crop, those plant species intentionally
planted and cultivated for the purpose of harvest and sale, and non-crop,
the plants that remain.

they may not have the social capital necessary to access the myriad land-based
knowledges of cocoa-associated plant-use. Without this knowledge they may not
see, or be able to realize, the potential of the land as a caretaker and a supplier
of more than cash crops. My hope for this research is to spur curiosity in those
new farmers, a curiosity that starts with recognition of the depth and utility of
plant-use knowledges in the sort of cultivationscape they aspire to work with.

1.2.4 Note on Methods

The field methods I use, plant-centric as they might be, will be familiar to any
ethnographer; my conceptual analysis may not be. This study looks to contem-
porary agroforestry for questions, to ethnobotanical and anthropological research
methods for data, and to ecological psychology for theory with which to think
about the results. As Annemarie Mol (2010) eloquently states, “The point is not
to purify the repertoire, but to enrich it. To add layers and possibilities.”

1.3 Questioning the Objective

The objective of this research is to learn what hidden value there is in the practice
of cocoa agroforestry on the island of Trinidad. A study of this sort both relies
upon and sits outside the norms of traditional agroecological and ethnobotanical
inquiry. And for that reason it is important to provide an overview of how I
understand the context and the theoretical background from which I write.



I wish to work outside of the scientific and economic paradigms that “prioritize
counting over all other cognitive capacities” (Salleh, 2000), specifically the type of
counting that frames the counted entity in fiscal terms. Though I do not claim
to be able to remove myself from that framework I do try to represent the idea
that money is a means to an end, and that we may, if we like, discuss pathways to
those ends that do not involve the use of institutionalized currency.

MacKinnon and McIntyre (1995), building on previous literature by Shiva (1989),
distinguish material poverty from culturally perceived poverty.: “Subsistence, as
culturally perceived poverty, does not necessarily imply a low physical quality
of life. ... [S]ubsistence economies,” they explain, “which satisfy basic needs
through self-provisioning are not poor in the sense of being deprived. Yet the
ideology of development declares them so because they do not participate over-
whelmingly in the market economy, and do not consume commodities produced
for and distributed through the market even though they might be satisfying those
needs through self-provisioning mechanisms” [p. 168] (emphasis in original).

In their 2006 survey of poverty as social deprivation, Mabughi and Selim explain
that “[t|he concept used to define poverty determines the methods employed to
measure it;” and indeed, the concepts we use to define anything will influence our
interpretation of that phenomena (Posey, 1999, p. 21). For instance, the Out-
line of Cultural Materials, an oft-cited social scientific coding scheme “designed
to cover all aspects of cultural and social life,” categorizes “forest products” and
“environmental quality” as “exploitative activities” (Murdock, 1961). This is an
example of the phenomenological theory of acts, through which our language (and
measurement schemes) constitute(s) our social reality (J. Butler, 1988). When
academic research reflects only what is constructed as important by profit-driven
capitalism (i.e. products we can extract from the land as opposed to the materi-
alities of engagement with the land), our work as scholars runs the risk of feeding
the cycles of exploitation and resource degradation that have resulted from this
product-focused outlook.

Intuitively, people who work with the land, farmers especially, would be the
people most intimately affected by this “exploitative activities” construct. Farmers
feel resource degradation on their land, in their bones, and importantly, in their
pocket books. I do not want to deny or ignore the economic hardship that may
befall the people about whom I am writing. Nor do I wish to romanticize a
way of life that I myself have never inescapably lived!®. I do however, believe

13Though my ethic of research grounded in practice means that ‘doing farming’ is a personal
pre-requisite to ‘doing research’ with farmers, I have never been in the situation of not being
able to leave, to exit stage left when the going gets tough. My example for why I make sure to
spend extended periods of time working in agriculture has regularly been: because I want to
know what it’s like to lift 50 bales of hay in a row before I watch someone do it and then decide
it’s a good time to ask them a series of well thought out semi-structured interview questions.
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that as social scientists we have an obligation to learn from artists'*, to challenge
hegemonic constructs, and to find different ways to contribute to dialogues about
the elements that bring meaning and value to people’s lives.

1.3.1 Note on the (post-)colonial context

To ignore postcolonial dialogues when thinking and writing about the Caribbean
is to ignore history. For, as the 20th century thinker Michael Trouillot wrote,
“Caribbean societies are inherently colonial ... their social and cultural char-
acteristics ... cannot be accounted for, or even described, without reference to
colonialism” (Trouillot, 1992, cited in Wilson 2013). Though I sympathize with,
and would like very much to pay proper credence to Trouillot’s statement, the
scope of this thesis does not allow for an in-depth (post-)colonial analysis.

As recognition of this insufficiency I can make only the following perfunctory
comment. I believe that all our realities are partial and singular: what I perceive
must be a product of my current and previous perceptions of the ever-changing
contexts in which I understand myself to exist. These socio-material contexts are
necessarily shaped by power relations, many of which derive from colonial legacies.
This is the understanding I (reflexively and unavoidably) take into my research.
I also take with me a sense of wonder, described by Laura Ogden (2018) as a

curiosity about other worlds and a willingness to imagine a different future (Boyer
& Howe, 2018).

1.4 Contents

Chapter 2 illustrates the socioeconomic and agroecological context for this re-
search. Then follows an account of the ethnobotanical study I conducted while on
Trinidad in late 2017 (Chapter 3). The final part of this thesis is an experiment.
Chapter 4 presents an experiment with the theoretical concept of affordances,
borrowed from the field of ecological psychology, to explore the value-laden agro-
forested cultivationscapes of Trinidad. I expound a theoretical framework that
serves to answer my third research question. To conclude, I reflect in Chapter 5
on how viewing the path forward in Trinidadian cocoa through the lens of this
analysis may help find a path to the social sustainability that will be necessary for
continued cocoa production on the island.

In a 2018 interview Dr. Anne Galloway echoed feelings of this pre-requisite expounding that
when one does farming one obliterates the academic’s sense of certainty. This lack of certainty
is an important, if intermittently crippling, take away.

14See Sarah Sentilles’ 2018 interview on ABC Radio, Big Ideas for an illustrative conversation
about this obligation.
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The glossary included in Appendix B of this thesis, supported by the list of
acronyms in Appendix A, provides important clarifying information about terms
used throughout the document. It is particularly pertinent in interdisciplinary
research to specify what is meant by terms that are used differently in disparate
fields. I have done so in the glossary and hope that the reader will make ample use
of those definitions. For they, more than any other portion of this text, speak to
the epistemological framework on which the analysis is built. Similarly, this text
has a healthy number of footnotes. This disjunct style is intended to indicate to
the reader the complexity of both ethnography in general and this case study in

particular.

Following the glossaries, the reader
will find three appendices that
present the data collected in Trinidad
for the purpose of this research. Ap-
pendix C provides a table listing de-
tailed information about the 220 re-
ported uses (use cases) for the 116
plants identified as useful in CAFSs.
Botanical information about these
plants can be found in Appendix D
and demographic characteristics of
the people who taught me about the
ways in which these plants are used
are listed in Appendix E.

The three primary tables in the
three aforementioned appendices are
linked through codes. Codes begin-
ning with the letters “UC” (for use
case) and followed by a three digit
number are referred to throughout
this text and refer to the use cases
listed in Appendix C. See Box 1 for
an example of how these codes are
used. Codes beginning with the let-
ter “G” (for green) and followed by
a three digit number refer to specific
plants listed in Appendix D. Simi-

The agroforestry systems studied are
multi-use and, like other tropical
forests, “have the potential to sat-
isfy multiple demands for timber and
non-timber forest products (NTFPs),
marketed and non-marketed ecosystem
services” (Guariguata et al., 2010).
The term NTFPs encompasses most
of the plants and use cases recorded
here, though there are some cases
which lie outside of this classification.
These may be may be plants that
stay in the field and provide agroeco-
logical services without being explic-
itly harvested. The immortelle (Eryth-
rina spp.), for example, provides both
shade (UC102) and high-quality mulch
(UC104) to the cocoa system. Other
use cases that do not represent NTFP
use are those that account for the trees
selectively logged as timber, of which
only three have been recorded (UC034,
UC134, UC204).

Box 1: An example of use case notation.

larly, the use case informants have all been classified according to simplistic de-
mographic characteristics such as approximate age and gender and are coded with
a “D” (for dude), followed by a two digit number. These codes are also used in
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captions of photographs that adorn the opening pages of each chapter.

Finally, there is a poem embedded in this thesis, “A Shady Understory”. It is a
poem I wrote in parallel to the proposal phase for this project. It is intended to
guide the reader through the text and provide a window into the process I went
through in thinking about the context of this case study. Please enjoy or ignore
at your will.



Ever since man was cast upon this rather precarious
old planet, the question of bread has possessed him.
To live, to have his being, to give expression to the
physical urges of his nature, to take thought with
himself, to look out on the vastness and glory of the
heavens and feel the awe and emotions that linked
him with a Supreme Design — all postulated that
a bodily mechanism, of great complexity, should be
kept working, through the energy generated by de-
mand and supply. In other words, through hunger
and food. His first tussles, therefore, with the re-
sources of a stern, if honest nature, were economic.

—G. H. Murphy

Cocoa pods on a tree (G000)

Background




A Shady Understory

There are permanent shade trees and temporary shade trees,
Trees planted for their leaves and trees planted for their timber,
Plants that are not trees and planted for their roots,

And plants that are trees and planted for their fruits.

These are the plants that glean the most attention,
Because they are easy to see and logical to mention.
That which goes to market, listed as a companion crop,
Draws in income, protects against global price drop.

Harvest of avocados (G042) Coconut tree (G055)
— R R TN i oo -

o 2 SR

Use (UCO065) of coconut Flowers of five fingers (G036)
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2.1 Introduction

This chapter provides the background necessary to understand the data and anal-
ysis that follows in Chapters 3 and 4. I introduce key concepts used in discourses
in and around cocoa agroforestry systems and practices, then look to the history
and importance of cocoa on the island of Trinidad and the situation Trinidadian
cocoa producers find themselves in today.

2.2 Methods

At the start of this project, in the summer of 2017, I had never before been exposed
to the Trinidadian cocoa agroforestry context. And I was new to the problem of
overlooking field workers’ perpetuation of traditional plant-use practices. This
lack of a pre-existing personal stake will surely have contributed to how I ap-
proached, and how I continue to approach, the topic at hand. For instance, it is
easier to disregard, and speak in contradiction to, a corrupt institutional structure
if that structure is not something you rely on for present subsistence or future
opportunities. The literature I was able to access and the perspectives that were
recorded in that literature will also have contributed to the preconceived notions
I had upon arriving in Trinidad!. Particularly in the case of academic literature
produced in the Caribbean, which was often not accessible from the Netherlands.
For these reasons, I read widely and often in the academic literature, canonical
fiction, and contemporary poetry, with the aim of approaching this new context
from a multitude of angles.

Using primarily Google Scholar and the Wageningen University library’s digital
and print archives I began by looking into the topic of cacao agroforestry sys-
tems?? and those of similar crops* Simultaneously, and throughout my review of
the different literatures, I looked specifically for work associated with Trinidad®,

1“Do not read any Naipaul,” I was told, “he will not paint a pleasant picture for you” What I
remember from my reading of Naipaul is an image of a mango tree. A memory exemplary of
the way we filter the information we are interested in retaining.

2Primary search terms: “cacao”, “cocoa”, “ Theobroma cacao”, “agroforestry”, “tropical agro-
forestry”, “functional biodiversity”, “companion crops”, “associated species”, “shade trees”,
“understory”, “biodiversity”, “livelihood diversification”, “agroforestry tree products”, “non-
timber forest products”, “non-wood forest products”, “intercrop.”

3The writings of Somarriba, Sonwa, Beer, and Asare were particularly useful.

4Coffee cultivation is similar in many ways to that of cacao and there were a number of papers
focusing on coffee, such as Beer, Muschler, Kass, and Somarriba (1997), Rice (2008), and Rice
(2011), that I found helpful in my early reading.

5Some key historical and contemporary texts that were fundamental in building a picture of the
country in which I was to conduct this inquiry Bekele (2004); Hughes (2017); Joseph (1838);

Shephard (1932); Wilson (2013).
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the Lesser Antilles, and Latin America and the Caribbean as a whole.

I did not restrict my reading to literature produced in a specific time period be-
cause human-plant interaction is a constant throughout history. Reading through
the evolution of discourses around Trinidad, cocoa, and later, agroforestry was the
beginning and the foundation of this project. The research as a whole was a cycli-
cal process of literature and field study, for I read while in the field and, though
physically no longer present, garnered updates from colleagues on the island after
leaving.

From the beginning my interest was in learning about plant use practices that
often go unnoticed in conventionally single discipline studies. From previous expe-
rience working in agricultural settings and with agriculturalists I perceive there to
be a lot of frustration in producers’ circles. Frustration, that is, with institutional
structures, perceptions of their profession, and financial constraints. When I read
academic literature I look for these things. As someone who has been trained
primarily as an academic and not a farmer, but would like to have a foot in both
worlds, I try to simultaneously read these texts from the perspective of a farmer
and the academic I spend much of my time becoming. Therefore, the discourses
from the literature detailed below not only provided background for understanding
my experience in Trinidad and the data collected, they also influenced what it was
that I chose to focus on. For example, the lack of engagement in the literature
with workers’ (as opposed to farmers’) perspectives and concerns stood out to me
and lead to a focus on the plant use practices of those workers, the people who do
not make land management decisions.

2.3 Cocoa Agroforestry Systems

Theobroma cacao (cocoa) originated as an understory crop in the Upper Amazon
region of what is now Ecuador, where recent research found archeological evidence
of its use dating back 5,300 years (Zarrillo et al., 2018). Cocoa trees grow to be-
tween five and eight meters without pruning and reach maturity in approximately
five years (Badrie, Bekele, Sikora, & Sikora, 2015). They bear oblong fruit contain-
ing seeds that have served variously, throughout the period of human engagement
with this plant, as symbols of status, a medium of exchange, and a mode of al-
imentation — initially in northern South- and Mesoamerica, and later in Europe,
North America, and around the world (Badrie et al., 2015).

As an understory species, cocoa trees require shade to produce high quality
fruit, especially when the plants are young (Eitzinger et al., 2015; Jaimez et al.,
2013; Seedial, 2013). Modern managed cocoa agroforestry system (CAFS) use per-
manent and temporary shade trees, which ideally, with respect to the cultivation
of cocoa, mature and are managed in such a way that shade coverage decreases
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from 70% in the first year after planting to 25% in the following 5 to 7 years
(Seedial, 2013; Tscharntke et al., 2011). Shade management is a careful balancing
act between too much and too little shade. Excessive shade increases incidences
of fungal and bacterial diseases® and diminishes the productive capacity of the
plant, and too little shade (i.e. excessive radiation) increases physiological stress
and enhances the plant’s vulnerability to insect damage (Jaimez et al., 2013). As
shade is an integral element in the cultivation of cocoa, agroforestry systems suit
the crop well. This coupling presents an opportunity to increase biodiversity and
plant-use diversity to contribute to both human and cocoa health and well-being
(Jaimez et al., 2013; Tscharntke et al., 2011).

Though management methods of some cocoa companion crops have been well
documented, little is known about the management of native shade trees and less
still about the species that make up the understory (Elias et al., 2013; Tscharntke
et al., 2011). The impetus for studying the outcomes of planting and harvesting
companion crops and other associated species has most often been economic. As
companion crops provide farmers with reliable sources of income in the face of
fluctuating international cocoa prices (Griffith, 2013; Owusu-Amankwah, Ruiv-
enkamp, Essegbey, & Frempong, 2017; Steffan-Dewenter et al., 2007), and the
species present in a CAFS have biophysical effects on the cocoa trees (Del Greco,
Oliveira, Demers, & Weise, 2013; Jagoret et al., 2017), which in turn effects cocoa
yields, it is logical for there to be a focus on the fiscal repercussions of various crop
combinations.

Extensive research, such as that done by Cerda et al. (2014), has attempted to
quantify yields, incomes earned from sale, and the value for domestic consump-
tion (VDC) of cocoa-associated species. And while such studies are essential for
communication with policy makers, the perceived necessity to quantify all value
in monetary terms eliminates the researcher’s ability to communicate the value of
additions to lifestyle and livelihood that contribute positively to well-being and
cannot be quantified in fiscal terms.

Studies looking into the biophysical effects of different companion crops most
often do so out of interest in those crops’ effects on cocoa yields and health, either
directly (due to effects of shading or nutrient competition) or indirectly (due to
effects on soil nutrient content or water retention) (Somarriba & Beer, 2011).
Only in a perfunctory manner are associated species mentioned in regard to their
function in the community of cocoa farmers. And seldom are details given about
the ways in which those species are handled, how various cocoa habitats differ
in fauna, or which non-crop species are harvested for personal use (Cerda et al.,
2014; Jagoret, Kwesseu, Messie, Michel-Dounias, & Malézieux, 2014; Sonwa, 2004).

6Black Pod is one such disease and is one of the most destructive inflictions suffered by cocoa
trees in Trinidad.
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“These studies,” Jagoret et al. (2014) wrote, “generate little information on the
use value that farmers attribute to the different species associated with cocoa. So
no overall assessment of these cocoa agroforests is possible to identify the most
important species for farmers according to their uses which would allow deducing
the main functions of cocoa agroforests.”

2.4 Trinidad’s (Agri)cultural History

“In the vast colonial empire of Great Britain there does not exist an
[ijsland so valuable for its extent as Trinidad. The fertility of its soil
equals, if it does not excel, that of the most productive parts of St.
Domingo. There are on its surface ten acres of land which might not
be easily brought under cultivation” (Joseph, 1838, p. 1).

Evidence shows that people have been cultivating Trinidadian land since the
island’s earliest human occupation by the Arawak and Carib Amerindians approx-
imately 8000 years ago (Siegel et al., 2015; Williams, 1964, p. 1; Boomert (2016)),
long before the arrival of Europeans in 1498 (Brereton, 1996, p. 2). According
to Siegel et al. (2015), “Trinidad is a likely origin for some or all of the earliest
colonists to the Lesser Antilles, thus representing a place where survival strategies
were developed and knowledge and experiences were culturally archived.”

Sailors on the first Spanish ships to arrive in Trinidad in 14987 did not feel
there was room for multiple ontologies on such a small island. The sailors brought
disease and weapons, conquered and enslaved the locals, and claimed the land for
Spain (Williams, 1964, p. 8, p. 22). At the time the Spanish sought only gold,
caring little for anything else the island had to offer (Williams, 1964, p. 21). When
no gold was found their disappointment relegated the island to remain “an isolated,
barely developed outpost of the vast Spanish American empire” (Brereton, 2013)8.

In 1797, after the Spanish invited those with plantation know-how to bring their
slaves and develop the land, the island became an attractive possession; colonial
rule of Trinidad shifted from the Spanish to the British via military conquest
(Brereton, 2013; Ferkiss & Ferkiss, 1971). Toil and soils turned what was once a
pitstop on the Spanish colonial path into a flourishing agricultural oasis (for non-
enslaved residents). The elite of Trinidad were tasked with supplying sweet treats
for the elite to the north-east. Thanks to the fertility of the soils and a continued
influx of enslaved peoples via the trans-Atlantic slave trade, they proved more than
up to the task (Joseph, 1838, p. 90).

"Columbus’s third journey.
8Even then were small amounts of cocoa being exported (Brereton, 2013).
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After Emancipation Day marked the end of legal enslavement on August 1st
1834, people from the Indian subcontinent, who had been locked in to indentured
servitude, were brought over to replace the labour power lost to emancipation. In
1889 Trinidad and Tobago were joined together by the British as a political unit in
one crown colony. The islands gained their independence from the British crown
in 1962, and became the Republic of Trinidad and Tobago on August 1st 1976.

Multiple colonial regimes and practices, in addition to modern migration of
various peoples to the nation, have resulted in a racially, ethnically, and culturally
diverse country today. The official language is English, though Spanish, Hindi,
Creole, French, Chinese, and Arabic are all recognized regional languages. With
people from all over congregating here and bringing their own ways of thinking and
being, Christianity, Hinduism, and Islam are all well represented in T&T culture
(Deosaran, 1987, p. 64).

2.5 Cocoa in Trinidad

While the exact origins of cocoa on Trinidad are uncertain (Wood & Lass, 2008,
p. 3), it is indisputable that cocoa has played a significant role in the socioeconomic
development of the island and country (the Republic of Trinidad and Tobago
(T&T)). Some say Spaniards brought the plant to Trinidad in 1525 (Shephard,
1932), and others claim cocoa was discovered growing wild on the island in 1618
(Williams, 1964, p. 27). Irrespective of the veracity of these origin stories, since
the beginning of the commercial cultivation of cocoa in 1718 (Williams, 1964,
p. 21), the crop has variously brought prosperity and disappointment (Bekele,
2004). Cocoa is an integral part of T&T’s history, just as T&T is woven into the
maturation of the crop as a global commodity®.

Land distribution programs implemented in 1807 after the abolition of slavery
led to a situation in which a large class of small-scale farmers, including many
formerly enslaved freedmen, farmed cocoa on marginal lands. Trinidad’s 19th cen-
tury cocoa cultivation brought prosperity to the island via growth of international
trade and the burgeoning European taste for chocolate!® (Bekele, 2004). A drop

9The numerous varieties of cocoa have broadly been categorized as criollo (delicate plants, sus-
ceptible to disease and prized for the flavour qualities of the cocoa they produce), forestero
(robust and disease resistant, grown for yield as opposed to prized for flavour attributes), and
trinitario (Badrie et al., 2015). The later being an hybrid of the two former and named for
the island from which it is said to have originated. Trinitario was described by Wood (2008)
as being “vigorous, prolific, [and] hardy” (Bekele, 2004; Wood and Lass, 2008, p. 33; Leiter
and Harding, 2004). See Yang et al. (2013), Bhattacharjee and Kumar (2007), and Motilal and
Sreenivasan (2012) for further explanation.

10Chocolate, as a product made for eating, was developed in 1828 when van Houten divined a
method for the extraction of butterfat from the cocoa bean. Prior to that time cocoa was
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in the sugar price made cocoa even more attractive for farmers to plant!!. High
cocoa prices, high yields, and low wages due to the system of indentured servitude
implemented to under British rule, made the small island colony the third high-
est producer of cocoa globally by 1830 (Bekele, 2004; Dillman, 2015; Thompson,
1962).

The industry faltered in the 1920’s however, for not even cocoa was immune to
the effects of the First World War, nor those of the great depression that followed!2.
Shipping channels were disrupted by the conflict, trade slowed, and Trinidadian
cocoa became a luxury Europeans could no longer afford (Bekele, 2004).

In an attempt to revive the industry the T&T Legislative Council launched the
Cocoa Research Scheme in 1931, and the Cocoa Board of Trinidad and Tobago
in 1945 (Bekele, 2004; Brereton, 1996, p. 103). Research projects were under-
taken in hybridization and selection, and in disease resistance and yield. Millions
of seedlings were produced and sold to farmers at subsidized cost, and generous
subsidies were offered for replanting following the Ministry of Agriculture’s guide-
lines. However, these and other efforts throughout the course of the 20th century
have not brought Trinidad and Tobago back to the golden days of cocoa produc-
tion. Due to the country’s legacy in cocoa, the government remains interested in
reviving cocoa cultivation on the islands using today’s knowledge and facing to-
day’s challenges (Bekele, 2004; Ministry of Agriculture, Land and Fisheries, 2017b;
Thompson, 1962).

2.6 Trinidad’s (Agri)cultural Present

2.6.1 Climate (Change)

The climate of Trinidad is said to be tropical with distinct wet and dry seasons, and
average annual rainfall of 2000 mm (Eitzinger et al., 2015). As weather patterns
change however, the wet gets wetter, the dry dryer, and the predictability of
these seasons decrease precipitously (personal communications, November 2017).

consumed as a drink, first in Aztec society and later in Europe, where the ground beans would
be mixed with a variety of additives. The addition of cocoa butter to dried and finely ground
cocoa nibs, pieces of fermented and dried cotyledon, produces the smooth texture we associate
with eating (as opposed to drinking) chocolate today. The market for mass produced chocolate
opened up as a result of that development (Wood & Lass, 2008, p. 5).

1Global fluctuations in cocoa and sugar prices moved Trinidadian farmers to oscillate in their
planting practices and much of the agricultural land changed from sugar to cocoa and back
again numerous times.

12 An extra blow to Trinidadian cocoa came when Witch’s Broom disease appeared on the island
in 1928 affecting 28% of cultivated cocoa crop that year. With low moral, low yields, and
low trade prices, many production areas were abandoned or, in accordance with tradition,
transitioned to sugar cane cultivation (Bekele, 2004; Moss, 1932; Thompson, 1962).
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Luckily, Trinidad lies south of the hurricane belt and typically remains untouched
in storm events (Eitzinger et al., 2015), “while [i]slands which lay almost in sight
of it are from time to time exposed to the ravages of those frantic convulsions of
the elements” (Joseph, 1838). Regardless of this fortunate situation, the island is
subject to flooding, drought, and wildfires. This past year (2018) the majority of
local farmers lost their vegetable crops as a result of unexpectedly large volumes of
rain and overflowing sewage systems (personal communication, December 2018).
[rrespective of recent events, climate models predict that between 2020 and
2050 Trinidad’s wet and dry seasons will both become dryer and average annual
temperatures will increase (Argote Deluque, 2014). It is not anticipated that cocoa
will be negatively affected by an increase in temperature, though water shortages
are of concern and farmers are encouraged to ensure proper irrigation for their
crops during prolonged periods of drought. Based on the expected changes the
higher areas in Trinidad are likely to become more suitable for the cultivation of
cocoa and the lowlands less so (Argote Deluque, 2014). If this is the case, the
climatically more suitable lands will have less favourable cultivation terrain and
farmers’ need for erosion control will increase. This implies a greater importance
of intercropping and maintaining a biodiverse environment (Eitzinger et al., 2015).

2.6.2 T&T, The One and Only

Of all the cocoa-producing countries in the world T%T is a singular case. As a
result of petroleum wealth both on and off shore the Republic of Trinidad and
Tobago has the third highest GDP of any country in the Americas (Eitzinger et
al., 2015; The World Bank, 2017). The petroleum industry dominates the economy
(Hughes, 2017), and offers wages far higher than other industries can compete with.
Resultantly, wages that farmers must pay to their employees are much higher in
T&T than in other cocoa producing areas and farmers cannot afford to pay the
number of people they would need to ensure productive upkeep of their land.
This basic incongruity leads to spiraling feedback systems. Trees, for instance, go
unpruned, which increases the difficulty and time-costliness of the harvest, and
further reduces the income for the farmer and their ability to gainfully employ
members of the community.

Some say that with these higher production, processing, and material costs,
the only way Trinidadian cocoa can be profitable for farmers is by marketing
the end product to top quality markets around the world. Making European-style
chocolate is now possible in cocoa growing regions thanks to accessible refrigeration
technologies and adding this value where the cocoa is being grown is one way that
farming cocoa may be an economically viable option in circumstances where access
to labour is a limiting factor for farmers.

Due to this singular situation it is important for the Trinidadians working in and
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around the cocoa sector to have reliable, location-specific research to help them
move the industry forward. This is not unrealistic given the wealth of research
and engagement from Trinidad’s Cocoa Research Centre (CRC) at the University
of the West Indies (UWI). Presently though, the CRC focuses primarily on cocoa
bean quality, yield, and disease resistance. These priorities result in research that
produces prescriptions for farmers to execute “good agricultural practices (GAPs)”
(D. R. Butler & Sukha, 2002; Neptune, Jacque, et al., 2007), which respond to the
materiality of farming without taking into account the immediate sociocultural
realities farmers face.

The CRC trials and develops training programs and recommendations for farm-
ers, who may very well increase their yields if they were to implement these
“GAPs.” However, whether or not the GAPs would be beneficial for the farm-
ers’ yields is irrelevant if those farmers are not able to hire workers sufficient in
number or capability, who could carry out the recommendations. In late 2017
many Trinidadian cocoa farmers I spoke with expressed their difficulties in finding
“good” workers. Many estates are understaffed, and while pruning cocoa trees in
a particular way may do wonders for the quality and quantity of fruit those trees
produce (Susanti et al., 2017), if there are no hands available to hold the cutlass,
the trees will continue to grow as they please. Or as Pollard (1981) succinctly
sates, “[flundamentally, choice of crops might be expected to reflect the income-
generating powers of the individual items. However, income is dependent upon
yields and market prices as well as costs of production while other factors and
especially labour needs must be considered.”

2.6.3 T&T Moving Forward

Large-scale development of off shore oil and natural gas (LNG) reserves beginning
in the 1970’s have made some in the country economically prosperous'® (Dillman,
2015; Eitzinger et al., 2015; Hughes, 2017). This development led to a reliance on
the income earned through the sale of petroleum products for governmental and
societal stability, leaving residents highly vulnerable to fluctuating international
petroleum prices and trade negotiations. And this vulnerability is becoming ever
more acute. Since 2015 the LNG reserves off the Trinidadian coast have been
decreasing in volume. This decrease both directly effects exports and damages the
country’s reputation as a reliable LNG exporter, further diminishing their ability
to rely on the revenue from the LNG industry into the future. Though cognitive
dissonance abounds in regards to the causes and effects of climate change and

13In 2017 Trinidad and Tobago was the nation with the third highest GDP per capita in the
Americas (The World Bank, 2017).
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the obligation'* the country has to continue to extract the resource many feel has
been a “gift and a curse”® (Hughes, 2017), there is a growing understanding that
business as usual is not a viable option and diversification of the economy is a
recurring focus of the government (Khadan & Ruprah, 2016).

T&T struggles to find balance between resource extraction, economic growth,
and the dramatic environmental degradation of the surroundings in which residents
wish to prosper (Dillman, 2015, p. 183). The current food import statistics and
levels of domestic food production do not align with the agricultural legacy of
the country and paint a dismal picture of economic vulnerability in a period of
global transition. In 2015 10.5% of the country’s land was in use for agricultural
production (Eitzinger et al., 2015), and in 2017 just 3.7% of the T&T workforce
was employed in agriculture (The World Bank, 2018) while agricultural activities
contributed to 0.4% of GDP (Central Intelligence Agency of the United States
of America, 2017). Of all the Caribbean island nations T&T has the highest
per capita food import bill by a factor of almost three (FAO, 2015), due both to a
national focus on developing the petroleum industries and a widespread preference
for imported goods (Wilson, 2013).

Cocoa has been identified as a priority industry for rehabilitation in the Govern-
ment’s plan for economic diversification away from petroleum products (Ministry
of Agriculture, Land and Fisheries, 2017a). There are three primary reasons cocoa
is a good candidate: 1) it’s one of the country’s most valuable agricultural exports
(at the moment), 2) the crop is well suited for the soil and climate of T&T, and
3) the reputation of quality production is already in place (Eitzinger et al., 2015;
Shephard, 1932). If the reputation the country has for producing high quality co-
coa can be upheld, there is a market for all of the cocoa T&T can produce (Bekele,
2004; D. R. Butler & Sukha, 2002; Eitzinger et al., 2015; Ingram, 2017). Angela
Tang Howard, a cocoa farmer, summed up the hopeful future of the industry in
a February 2016 interview with the Trinidad and Tobago Guardian newspaper,
“When you have no oil, cocoa is always there” (Baboolal, 2016).

14The profit- and growth-driven global capitalist ideology that finds its origins in the European
colonial project (MacKinnon & Mclntyre, 1995), which in turn got its start in the Caribbean,
has led to crude management of ‘renewable’ natural resources (Salleh, 2000). Exploitative
practices have rendered such resources non-renewable, fueled economic growth, and come to
be considered an imperative of human flourishing.

15A phrase commonly used to refer to the country’s wealth as a result of LNG exports.
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2.7 (Social) Sustainability & Cocoa

2.7.1 What does sustainable mean?

Demand for sustainably sourced cocoa products has gone up (KPMG Advisory,
2012; Sandlin et al., 2017), particularly in Europe (Ingram, 2017), and a web
of certification schemes, bulk producers, media stories, and retailers has created
visions of ethically-sourced chocolate-covered sugar plums to dance in our heads.
What is taken to be “sustainable” is murky at best and always in flux (Bartlett,
2012). As I write in my poem, “A Shady Understory™:

Sustainability to me, means perpetual motion,

Of the processes we tend with the closest devotion.

Perpetuity means the elimination of fear,

that the thing we value won’t be there next year,

at that price, in that package, right there on the shelf,

with that reassuring symbol of happy trees and farmers’ wealth.

It is understandable how quickly we confuse and conflate the concept of sustain-
ability, why we use proxies such as markers of certification to assuage consumer
misgivings about our detachment from the sources of our sustenance (Zurayk,
2012). Certification schemes abound in the cocoa industry as a method of veri-
fying to the consumer companies’ claims of sustainability. Certified sustainability
becomes an effective marketing story, as the consumers of fine cocoa products are
increasingly interested in the ethics of their consumption (Scherr and McNeely,
2012, p. 365; Ingram, 2017; Niether, Maldonado, Silva, Schneider, and Gerold,
2013).

A few select issues have been highlighted in this ongoing search for the answers
to the question of how to make the cocoa industry sustainable. Most prominent
are deforestation, enslaved or child labour'® (KPMG Advisory, 2012; Kroeger,
Bakhtary, Haupt, & Streck, 2017), and insufficient prices paid to farmers for their
cocoa. The persistent focus on these iconic problems has likely created heightened
consumer awareness and funneled large amounts of research funds into the hands
of those looking for iconic solutions. What it has not done is create a perpetual
international cocoa machine in which all cogs are well-oiled and smiling.

6The overwhelming success of the Dutch chocolate company Tony Chocolonely (Chocoloney,
2018), with their marketing slogan “together we make chocolate 100% slave free,” is a testament
to the efficacy of poster-issue-focused advertising campaigns.
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The cocoa industry has a long way to go on the path to sustainability; not
decimating the world’s forest stands or participating in the enslavement of human
beings are two very low bars. As producers, retailers, consumers, and researchers
we have to do better than that. Laudable as these goals might be, if we do not look
beyond them we will never make the radical changes necessary to achieve a truly
sustainable system based on quality of life and land throughout the production
chain.

2.7.2 Cocoa Price

There is no question that farmers deserve to be paid well for the production of
a quality product. It is impossible to make good chocolate out of bad cocoa, so
if buyers are discretionary about quality and willing to pay farmers well for the
quality they desire, there is incentive for farmers to ensure that the product they
produce meets those standards. For these reasons, much of the dialogue about,
and action toward, social sustainability in the cocoa sector has been focused on
cocoa price and the power that a discretionary cocoa purchaser has to facilitate a
relationship in which all actors profit.

Farmers’ livelihoodss!” are considered to be accounted for by the price they
receive for the cocoa they sell, and a box labelled social sustainability is considered
ticked if that price is “fair.” That is to say, cocoa prices paid to farmers are used
as a proxy for their material wealth and well-being. Being well however, cannot
be reduced to a price. If social sustainability is to be taken up as a serious goal,
other methods of valuation will be necessary.

2.7.3 Workers

A single person can maintain approximately 10 acres of cocoa estate, if they both
know what they are doing and have access to extra help in cocoa harvesting season.
Even so, most Trinidadian cocoa farmers and are not doing the bulk of the labour
themselves. They hire workers, the people who do the labour that makes trade in
cocoa possible. Workers plant, prune, and fertilize. They clear tree bases of debris
to allow the coolness of the ground to ward off the morning cocoa-damaging mist,
and they hunt parrots if necessary, to ward off the cocoa-damaging pests. They
tend to the cocoa and companion crops, harvesting them cyclically at varying in-
tervals. Most of this they do with ‘simple’ tools, though to watch an experienced
worker prune a tree with a simple cutlass would set straight anyone with reser-
vations about the relationship between simplicity and capability. Without such

17See livelihood in the glossary for explanation of the various uses of this term.
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skilled workers, most CAFSs would not be able to subsist!®.

To not highlight the livelihoods of workers is therefore to ignore the past and
present (mate)reality of cocoa cultivation. One would think that an international
agricultural sector, such as cocoa, built by the hands of enslaved peoples, would
be of particular interest to scholars of labour and well-being. But this is not
the case. Perhaps because Marx’s later works overshadowed his earlier writing
about agriculture (Saito, 2014), or due to the push for research to “[adhere] to the
protocols of positivist methodology” (Ingold, 2014). Regardless, it is not enough to
make sure the farmer is being paid well and call that a socially sustainable system,
for that farmer has power too. That farmer has the power to make decisions about
the social conditions and cultivationscapes with which their employees work.

2.8 Summary and Conclusions

Aspirations towards the revitalization of cocoa cultivation in this context are socio-
culturally situated in a long-unfolding narrative. Trinidad has establish itself as
an origin of high quality cocoa and the natural and human factors that allow such
quality standards to be met are of the utmost importance for the future of the
industry (Cocoa Research Center, 2017; Dillman, 2015, p. 183).

There are seemingly two disparate conversations in the CAFS literature, one
of yields, cocoa resilience, and economic gains for farmers (Abdulai et al., 2018),
and one that speaks to biodiversity, its benefits, and its promises (Tscharntke et
al., 2011). Farmers are interested in the productivity of their cocoa trees and the
ability of the forest to meet their household needs, whereas biodiversity research
does not typically touch on these concerns (Asare, 2006), let alone the well-being
and needs of agricultural labourers. This leads to research recommendations that
do not speak to the socio-material realities of the farmers (and workers) on the
ground (Asare, 2006) and the damaging assumption that the price a farmer is paid
for their cocoa is an appropriate proxy for the well-being of said farmer and those
they employ.

Given that cocoa is planted, selected, grafted, pruned, monitored, harvested,
cracked, fermented, and dried by hand, those hands are absolutely essential to
the process, for without the people who practice farming the whole system would
come to a halt, regardless of the price companies are willing to pay for beans.
Let us recognize then that those who labour in the fields form the foundation of
this industry, and in order to sustain this foundation it is paramount to ensure a

18The word “workforce” appears just once (in the chapter entitled Cocoa in Monoculture and
Dynamic Agroforestry (Andres et al., 2016, p. 134)) in the almost 400-page Sustainable Agri-
culture Reviews (Lichtfouse, 2012) and it appears in the context of lack: a lack of sufficient
equipment and workforce.
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desirable quality of life for farmers, workers, and their families. What I wish to
focus on here is a way in which we can begin to recognize this topic as integral to
the sustainabilities of lands and livelihoods.



[W]hat we call the ground is not really a coherent sur-
face at all but — just like the skin — a zone in which
the air and moisture of the sky bind with substances
whose source lies in the earth in the germination and
growth of living organisms.

—Tim Ingold

Cocoa mint (G005)

Seed pod of the anato tree (G023)



I hypothesize that there is more to the tale,

More than cash crops and market sale.

There are also plants that are not planted at all,

They grow from the ground on to which their leaves fall.

Many layers of plants above and below,

Many useful plants among the cocoa.

These plants are used by the people, as the hypothesis goes,

As food, materials, medicine; perhaps ingested through the nose.

Which plants you ask, with an inquisitive look.
This information is not found in any book.

Who uses which plants? And for what purpose?
What do they contribute? what sort of service?

Is it liquid asset flowing in an out with the harvest,
Or is it revitalizing, curative, perhaps even cathartic?

What if grandma is fitter than all of the neighbours,

Because she harvests mangos and seldom asks for favours?
Because her pigeon peas are the best in the land,

And due to all of her cabbage palms, she never wants for a fan.

Grandma Musa they call her, and wouldn’t you like to know why;
Because regardless of variety hers always makes the best fry.

Bhandhania tied together with wild Botanical voucher of bhandhania
grass (UC215) (G040)
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3.1 Introduction

Land-based knowledges have long been of interest to ethnographers (Slooter, 2015),
and many have focused their efforts on documenting the disappearance of these
knowledges throughout the world (Davis, 2009; Ramirez, 2007; Reyes-Garcia et al.,
2014). Focusing on loss and disappearance however, privileges conceptions of these
knowledges as relics of a past in which people were more ‘in touch with nature’
(Cronon, 1996). This rhetoric can ease us into romanticizing the ‘traditional’
or ‘indigenous’ while overlooking the ways in which these knowledges have, and
continue to, evolve and to play an active role in modern life (Berkes, 2018, p. 245;
M. Cocks, 2006). Trinidadian cocoa agroforestry is a sphere in which knowledges
of the land are used and shared daily as a fundamental asset in the practice of
cultivation.

Plants and plant parts collected from agroforestry systems (AFSs) are used for
food, medicine, building materials, or fuel throughout the Caribbean (Morgan &
Zimmerman, 2014). They can be sold as cash crops for export or on the market, or
used by the community or family members of the harvester. Studies such as Cerda
et al. (2014) focus on the use of these plant and plant products insofar as they
contribute to family income and domestic consumption, accounting for the value
in monetary terms. I posit that, equally important to their financial and nutritive
values are the plants’ contributions to other elements of the lives and livelihoods
of people who work with the agroforested land and surrounding communities.

Here I present a case study of how plants grown and growing in Trinidadian cocoa
agroforestry systems (CAFSs) are collected and used not just by farmers and not
just for food, but by many in the community for myriad purposes. Importantly,
those who do the physical labour that makes CAFSs possible engage with these
plants and derive material and affective value through that engagement. Said
value adds to the livelihoods of those workers in important ways that may or may
not be quantifiable. Regardless of our ability to quantify the value of engagement,
when that engagement encourages thriving of both person and cultivationscape!

In Chapter 1, section 1.2 I define the concept of viewing the landscape as potential for thriving
(PFT) as perceiving opportunities for dynamic interaction with the land. Thriving is primarily
a psychological concept, and is often employed as a measure of health and well-being follow-
ing a traumatic event, as per Carver’s influential 1998 work. Following instead the research
on thriving in the workplace, I adapt the concept of thriving as a person’s feeling of vitality
and sense of learning (Spreitzer, Sutcliffe, Dutton, Sonenshein, & Grant, 2005), to encompass
the aforementioned dynamic interaction between people and the biotic environments they find
themselves in. Dynamism implies both change, and the energy to enact that change. Vital-
ity, as defined by Nix, Ryan, Manly, and Deci (1999), is “the positive feeling of having energy
available,” to which I add, for interaction. We are approaching an idea of reciprocity. That is,
thriving of both person and cultivationscape implies that the energy in one system encourages
the energy in the other.
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it has the potential to form the foundation of a sustainable production system.

This research took place on the island of Trinidad between late October and late
December of 2017, in communities where cocoa is grown as the primary crop in
AFSs. The aim was to find out which associated plant species are being harvested
from the CAFSs (RQ.1), who uses those plants, and what the plants are used for
(RQ.2). These questions came from an interest in how the harvesting of these
plant species contributes to the livelihoods and well-beings of those who work and
live on and around Trinidadian CAFSs.

3.1.1 Ethnobotany

While agricultural in topic, the study is ethnobotanical in nature. In reading
academic agroforestry literature it could seem as if once a plot of land is designated
as agricultural (a cultivationscape), non-monetary plant engagement on that land
is nullified, or at best reduced to the idea of farmers’ domestic consumption. In
light of this, the study of the field-everyday of agroforestry practices could benefit
from an ethnobotanical approach.

Ethnobotany is a botanical expression of anthropological enquiry, that is, an
investigation into the lifeways of an Other. Those who conduct research in this
field engage with “multifaceted context[s] which [include] historical, ecological,
economic, social, ... medicinal, spiritual, agricultural, [linguistic,] and aesthetic
considerations” (Sudirman et al., 2004). I've omitted the word “cultural” from
the proceeding quote to highlight it here, for culture makes and is made of the
multiple facets mentioned.

Borrowing Clifford Gertz’s (1973) pithy definition of culture as “webs of signif-
icance”, we see that as humans we bestow significances on our material environ-
ment, significances which are never isolated and always entangled. Plant names
make interesting examples of this when, for example, a tropical herb is named
after a vaguely similar smelling European herb (UC156, Figure 3.1). The (contin-
ued) use of that name weaves together colonial pasts, and their histories of loss
and dominance, with flavorful becomings? in the momentary present and into the
future. For similar reasons as those highlighted by this example, plant names and
systems of nomenclature have been of great interest to ethnobotanical enquiry.
What looks like the same plant you saw yesterday may go by a different name to-
day and be extolled for different virtues. How are we to know then what is what?
We cannot. We can know in situ only what we are told by the people with whom
we are doing research, though in order to make our research applicable beyond
our specific context we must look for a common language. For this we look to

2Though beyond the scope of this thesis, see Ingold (2011) for further discussion on various
interpretations of “lines of becoming.”
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Figure 3.1: Podina, a.k.a. thyme (G024), Plectranthus amboinicus.
This herb is used in a similar way as the botanically dissimilar
European thyme, Thymus vulgaris.

academic work in botany and follow the conventions of biological nomenclature?.

3.1.2 Contents

In this chapter I will answer RQ.1 and RQ.2 as proposed in Chapter 1 by intro-
ducing the ethnographic work I did in Trinidad and presenting the data gathered.
To begin, I outline the methodology in three parts: preparation, data collection,
and data processing. Next, I describe the results of the ethnographic study, the
plants, the people, and the purposes, and discuss some of the findings in detail. At
the end of the chapter is a reflection on the research process and the limitations
of this work.

3.2 Methodology

In collecting the data I present here, I employed numerous ethnographic tactics
including participant observation, informal interviews, and “small-talk” (Driessen
& Jansen, 2013). Given that I approached this endeavour feeling uneasy about the
validity of my presence?, it helped to think about ethnography as a “fundamen-
tally experimental genre” (Golub, 2015), and about the project itself as having an
overtone of ‘exploratory research’ Very little had been recorded about the active

3See plant in the glossary (Appendix B).
4See Chapter 5, section 5.1.1.
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collection of plants on lands managed as CAFS and without a road map to follow
it was important to be flexible in the execution of this research.

My goal was to generate a sample that allows for meaningful insight into the
social process of interest (Haregu, 2009, p. 13). What follows is not a thorough
botanical survey of all species in Trinidad’s CAFS, it is but a sample of plant
species associated with cocoa in Trinidad, and a partial account of the diversity in
the ways those plants are used and the people who benefit from those uses.

3.2.1 Preparation
Institutional Contacts

Before leaving for Trinidad I had made contact with a few groups and organizations
who either were composed of, or worked with cacao farmers or local plant life reg-
ularly. The farmers and administrators from the Montserrat Cocoa Co-operative
were kind to help with my initial accommodation and transport. The director and
staff at the National Herbarium of Trinidad and Tobago (henceforth referred to
as “the herbarium”) were also incredibly generous in providing tools and supplies
for making voucher specimens of plants in the field, offering a space to work in
their offices, and eventually, identifying many of the plants I collected. Finally, the
research staff at the Cocoa Research Centre (CRC) assisted in providing helpful
literature and an introduction to the University of the West Indies (UWI) where
their department is located.

Scope

The ethnobotanical objects of interest were the plants harvested from within the
geographical boundaries of actively cultivated cocoa estates. While I focused on
interviewing people working directly in cocoa, farmers and workers, about their
plant use and distribution, I also spoke with people who played various roles in
the cocoa community. Details about informant’s nominal positions and affiliations
can be found in Appendix E.

The island of Trinidad has three stripes of mountainous to hilly land on which
cocoa is grown. These stripes run east to west across the island and are referred to
as the northern, central, and southern ranges. The geographical boundaries of the
research area were theoretically the whole island. I would keenly visit any estate I
could physically get to and on which I would be welcome. Effectively, due to time
constraints and logistical complexities, most of the estates I visited (11 of 16) were
located in the central cocoa growing region.
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3.2.2 Data Collection

Overview

I spent just under two months in Trinidad in late 2017, conducting interviews,
learning what it is like to work in the cocoa fields, and cataloguing useful plant
species that knowledge holders shared with me. During this period of time I was
interested in three categories of data and how they interacted with each other:
place — the histories and regulations that dictate access to the collection of plants
for specific people on specific estates, person — demographic data and personal
narratives of those who collected and used non-crops, and plant — information
about the plants that were being used and the methods of use that were employed.
From these three categories I derive a fourth, the interaction unit (IU), which will
be discussed in the next chapter.

Cocoa being as integral to the national identity as it is, most Trinidadians are
familiar with its cultivation and many have childhood memories of sucking fresh
cocoa seeds covered in succulent white pulp. This made for a very broad potential
scope of interviewees. Though this was the case, I focused my efforts on working
with and learning from people who work on cocoa estates and farmers who make
choices about the floral composition of the land. These are the people I assumed
would have the most intimate knowledge about the way cocoa cultivation systems
interact with the surrounding communities.

I was interested in how plant-use practices were intertwined with values and
behaviours in a social context, and to that end the questions I asked were geared
towards understanding practices of plant harvesting for use in and out of the field.
These were questions about access to plant collection, practices of plant collection,
and use of plants collected, as well as demographic characteristics (gender, age,
occupation/association with estate) for the purpose of possibly differentiating be-
tween groups of plant users in the subsequent data analysis. Of particular interest
was the value the collectors ascribed to their plant collection practices; both in
terms of which CAFSs they harvest and for what purposes, and in how they value
the plant-use knowledge they hold.

Process

During the whole process I kept both field notes and a field diary. My field notes
were quick shorthand notes written often in haste and often while moving. In the
evenings, as I did not have access to a computer while in Trinidad, I wrote in long-
hand my observations from the day, using my field notes to assist in jogging my
memory. Emergent research design is an important concept in designing qualitative
studies in general (Haregu, 2009) and exploratory studies in particular (Ponelis,
2015). The study design evolves and crystallizes as more information is gained.
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Keeping a field diary helped me to understand where I wanted to devote my time
and energy in order to answer the questions I had asked.

There were three primary types of data to collect: information about plant-
use, the people harvesting and using the plants, and the plants themselves. Plant
samples were to be pressed and preserved for identification at the herbarium. In
order to learn about the plants that were used I would often go into the field with
a group of workers, lend a hand, and chat either during or between tasks, or after
work.

Starting from initial contacts forged before arriving in Trinidad, I used what is
formally referred to as snowball sampling to find and select informants. Effectively,
I knew a few people who were willing to speak with me, and through those people
I met more. For safety reasons it was unfortunately not possible to take every
opportunity offered to meet new people. To those with whom I did speak, I would
first explain what my project was about, that I was interested in the ways in which
they used the plants in the CAFS, and then ask if they would not mind sharing
with me which plants they harvest from the estate, for what purposes, and how
those plants are used.

I spoke with farmers, workers, and their family members, researchers, agricul-
tural extension agents, and various community members. There was a handful of
informants I spoke to significantly more often than others, often because they were
very knowledgeable about plant-use. Equally often it was those people whom I
had the privilege of spending more time with and learning more from for logistical
reasons. It should therefore be noted that the database I have constructed neither
intends to be, nor succeeds in being, a representative sample of the community
in which I performed the research. The purpose here is to examine how people
are presently engaging with the cocoa-associated plant life in order to share the
potential for thriving that the cocoa cultivationscape affords.

Many people helped me with this work. Everyone listed as in informant in
Appendix E gave verbal free and prior informed consent for the sharing of their
knowledge in the context of this thesis an graciously spent time talking with me
about plants and plant-use. They had no obligation to do this and were not
compensated in any way. When it came to collecting and preserving the plants
identified as useful on the estates, I prepared the majority of the voucher specimens.
On a few occasions a cocoa consultant, who became a colleague and friend, helped
with these collections. And, as previously mentioned, identification of many of the
recorded plants was provided as a service by the staff at the herbarium. Prior to
receiving the identifications from Trinidad, species names were verified by Tinde
van Andel, a botanist familiar with the fauna of the Caribbean, using photos I
took in Trinidad.

Some species were impossible to collect for identification with my rudimentary
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skills. Luckily, many of these elusive species, and others that went uncollected for
logistical reasons, had common names widely recognized throughout the island. In
such cases the herbarium staff members were able to provide the scientific names
even in the absence of a collected sample. Still other species of use I had noted
down and was not able to consult the herbarium staff about. Identification of these
species was a process of triangulation between tropical plant handbooks, such as
Bramley and Utteridge (2014), Trinidadian cooking and medicinal plant blogs®,
and online plant databases®.

3.2.3 Data Processing
Creating a Database

While collected in notebooks in a linear fashion, ethnobotanical data do not lend
themselves to being organized digitally in an equally linear fashion. One person
could use many plants for various purposes, and their neighbour could use either
the same plants for different purposes, or different plants for the same purposes.
These data become complicated quickly and it is helpful to have a method for
organizing the connections between various attributes of interest. The one-to-
many relationships’ found in this type of data are best organized in a database
(Bernard, 2011, p. 305).

I constructed a database for this purpose using the LibreOffice Base software.
As a result, use cases could be identified as singular incidents and data describing
specific plant species and relevant information about people and organizations
could be stored in connected tables. Though this information is not particularly
sensitive, having not asked people explicitly whether or not they would like their
names to be used, I chose to remove identifying characteristics from the people I
spoke with and places I visited.

Figure 3.2 shows the tables and connections therebetween. Manipulation of the
botanical data for a particular plant, for example, can be done in the plant table
(Appendix D) and automatically associated with every incident of that plant in
the use case table (Appendix C). This reduces human error in data entry and
allows users to make changes to multiple linked entries simultaneously.

Data management

There are two versions of the database, one with names and identifying character-
istics of estates, and a corresponding anonymous version. The first is located on

SEspecially https://www.simplytrinicooking.org/ and https://samantharamnarinel
.wordpress.com/trinidad-and-tobago/.

6Most importantly http://tropical.theferns.info/.

"An example of a one-to-many relationship is one plant being used by many people.


https://www.simplytrinicooking.org/
https://samantharamnarine1.wordpress.com/trinidad-and-tobago/
https://samantharamnarine1.wordpress.com/trinidad-and-tobago/
http://tropical.theferns.info/
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Figure 3.2: Database relationships: Each box represents a table in the database and
the columns therein. Lines connecting tables show one-to-many relation-
ships linking elements in the various tables.

my personal computer and will be destroyed after the finalization of this project.
The second is stored in the Dropbox cloud and is currently accessible to only the
supervisors of this project and myself. This database will be made explicitly avail-
able to the both the CRC and the herbarium in Trinidad, as well as uploaded
to the Wageningen University archive as a supporting file of this thesis, and will
therefore be publicly available.

3.3 Data Analysis and Results

The first research question asked of this study is, which plant species grown and
growing in Trinidadian CAFSs are harvested for use? As the goal was to examine
the interaction between people and plants, not the plants in isolation, the first
goes hand-in-hand with the second research question: who uses these species and
for what purposes? In order to answer these two questions I spoke formally with
53 people in Trinidad, who were associated with 8 organizations and 16 different
cocoa estates. In total these people shared information about 116 used and useful
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plants and 220 distinct uses for those plants.

The primary unit of analysis here is the use case, which brings the person-
unit and the plant-unit together as an ethnobotanical datum. A use case is one
particular way in which people engage with a particular plant. A full list of
the 220 use cases recorded can be found in Appendix C, Appendix D gives the
botanical information of the 116 plant species that allow for those use cases®, and
in Appendix E there is a list of the people who shared their knowledge along with
their basic demographic data. In Chapter 4 I will refer to individual use cases
to support the proposed theoretical framework and will continue here to describe
how I interpreted the meaning of the data collected.

3.3.1 Plants
RQ.1: Which plant species in Trinidadian CAFSs are harvested for use?

The detailed list of used and useful plants catalogued during this study can
be found in Appendix D. Table 3.1 provides a taxonomic overview of the plants
identified. At the time of this study, the CRC held an unpublished list of “tradi-
tional plantation and understorey crops on cocoa estates in Trinidad & Tobago,”
which is comprised of 64 species and no recorded uses for these species. Though
the document listing these species does not explicitly provide information about
their various uses, the title indicates that these were specifically species cultivated
as companion crops. Of the 64 species, 41 overlap with those recorded in this
research.

Prior to the beginning of this research there was no accessible written record of
the plant-use knowledges embedded in modern Trinidadian cocoa farming. During
the term of this project, Lans published a paper reviewing the plants that had been
recorded in the course of Moodie-Kublalsingh’s linguistic research with the Cocoa
Panyols of Trinidad between 1970 and 1986 (Lans, 2017; Moodie-Kublalsingh,
1994). Moodie-Kublalsingh is a self identified linguist and did not explicitly ana-
lyze the ethnobotanical data she collected, nor were the plants identified using the
standard botanical method of preserving voucher specimens (Moodie-Kublalsingh,
personal communication, November 2017; Lans, 2017). Of the 148 useful plants
Moodie-Kublalsingh recorded, just 22 of the species overlapped with the 116 doc-
umented here.

From a cocoa agroforestry perspectiven then, this research will more than dou-
ble the empirical information available about cocoa-associated species in Trinida-
dian CAFS, and add non-crops for the first time. And from an ethnobotanical

8The distinction previously made between “grown” and “growing” (see footnote 1.1) is not men-
tioned in the botanical data because species reoccur on multiple estates and are grown in some
cases and growing in others.
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Family Genus Family Genus Family Genus
Adoxaceae Sambucus Cucurbita Orchidaceae unknown
Anacardium Cucurbitaceae | Momordica Oxalidaceae Averrhoa
Anacardiaceae | Mangifera (2) Sechium Passifloraceae Passiflora
Spondias (2) Cyperaceae Kyllinga Phyllanthaceae | Phyllanthus
Annona Dilleniaceae Dillenia ) Peperomia
Annonaceae Piperaceae
Rollinia Erythrina Erythrina Piper (2)
Apiaceae Eryngium Euphorbiaceae | Manihot Plantaginaceae Capraria
Anthurium Cajanus Bambusa (2)
Araceae Colocasia (2) Delonix Cymbopogon
Fabaceae Poaceae
Xanthosoma Inga unknown
Bactris Mimosa Zea
Cocos Leonotis Pteridaceae Pteris
Arecaceae )
Sabal Lamiaceae Plectranthus Rosaceae Rosa
unknown Tectona Coffea
Aristolochiaceae | Aristolochia Laurus Morinda
Lauraceae Rubiaceae
Cordyline Persea Spermacoce
Asparagaceae
Dracaena Abelmoschus Vangueria
Ageratum Cola Citrus (6)
Malvaceae Rutaceae
Chromolaena Sida Murraya
Asteraceae Eclipta Theobroma Sapindaceae Nephelium
Neurolaena Marantaceae Calathea Sapotaceae Manilkara
Tagetes Azadirachta Scrophulariaceae | Scoparia
Bignoniaceae Tabebuia Meliaceae Cedrela Capsicum (2)
- - Solanaceae
Bixaceae Bixa Swietenia Solanum
Boraginaceae Tournefortia Moraceae Artocarpus (3) Cecropia
Urticaceae
Cactaceae Rhipsalis Musaceae Musa (9) Laportea (2)
Caricaceae Carica Myoporaceae | Bontia Verbenaceae Lantana
Crassulaceae Bryophyllum Pimenta Curcuma
Myrtaceae Psidium Zingiberaceae Hedychium
Syzygium Zingiber

Table 3.1: Botanical summary, listing taxonomic data of identified plants. If more
than one species of a given genus was identified, the number of species is

shown in parentheses.
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perspective, the relatively small overlap between the useful plants catalogued by
Moodie-Kublalsingh and those in this study may be indicative of changes in the
biota of the island in the 31 years between the studies, or of the sheer number of
useful plants within the cocoa cultivationscape.

3.3.2 People

RQ.2: Who uses these species and for what purposes?

The first half of this question can be broken down into two parts: who is allowed
to harvest CAFS species, and who ends up benefiting from the use of those species?
Who is allowed to harvest depends on the access structures, that is, the extent to
which farmers allow people other than themselves to harvest and make use of the
plants within the bounds of the estate they manage. Who benefits from the use of
the plants depends on distribution networks, the social lives of harvesters and how
their networks facilitate the distribution of plants throughout their communities.

Who is allowed to harvest?

Farmers have varying agreements with workers about the ways in which it is per-
missible to engage with plants growing on the estates. The “Estates” table in
Appendix E shows the general type for access granted to workers by farmers on
each estate for which the information was available to me. Listed below are specific
examples of the generalized types®.

D48 of estate L05 commercially harvests only cocoa and fig!®. He allows work-
ers to pick whatever else they like as long as they don’t sell the harvest
(unrestricted non-commercial).

D37 of estate L0O1 has a mental list of the items he wants harvested from the
estate for sale. Of these items the workers are allowed to take them home
only if they are not saleable (overripe or bruised). Additionally, non-crops,
including fruits, herbs, provision (see footnote 3.5), and medicinals, workers
can eat on the job or take home to their families with no problem (unre-
stricted non-commercial).

D24 of estate L03 is an overseer. He has the freedom to do whatever he likes
with the non-crops on the land, and has a say in the access allowed to the
other workers (limited commercial possibilities).

9Codes beginning with D represent farmers, and those beginning with L represent the estates
they manage. See Appendix E for details.
10«Rig” is the word used in Trinidad to refer to plants of the Musa genus.
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DO08 of estate L10 encourages the men who works for them to have a cottage
business selling herbs that grow on the estate, stating, “they have to have a
good life” (limited commercial possibilities).

D20 of estate L02 believes that if workers are allowed to collect plants they
will turn around and sell them. Workers are not allowed to harvest plants
(restricted).

Historically, one farmer explained, if a worker found something desirable, like
a bunch of bananas, he would take half home and leave half for the estate. That
was the arrangement. He went on to say that associated species, which used
to be common property to share with the workers and the community, are now
private because there is now a market for those items (D37, personal communi-
cation, October 2017). This is certainly the case to some extent. Farmers are
pressured ecologically and economically and do whatever they can to keep their
estates profitable. Regardless, of the varied arrangements that farmers had set up
with workers, most reflected in some part the distributive methods of the past.
The most common sentiment was that workers were given access to the harvest,
use, and distribution of non-crops on the estate insofar that they did not turn a
profit.

So, if a farmer trusts their workers to not turn around and make money from
their plants, they may be more likely to open up access and to allow for non-crop
plants to grow and be grown in and amongst the cocoa. This is reflected in the
examples above. Similarly, workers with more access may feel more respected and
return the respect in kind. To trust the land to provide for you and your family
and to trust the people of the land is not necessarily easy. D20, the farmer who
told me his workers would cheat him if he gave them access to harvest the non-
crops on his estate, also said that the plants in the understory, growing below
the cocoa, were “just weeds.” Perhaps a mutually beneficial effect could emerge
with the priorities of biodiversity, access, and knowledge in mind; both he and the
workers he hires could find more possibilities on his land.

To diversify an economy is to diversify a workforce. There is an understanding
in Trinidad that the reliance on (food) imports is not a sustainable economic model
(Ramtahal, Singh, Avril, Isaac, & Eudoxie, 2013). It seems to logically follow that
there aught to be a priority put on raising the status of agriculture as a pursuit,
and the agricultural worker as a knowledge holder crucial to the understanding
of the ways of the land and the affordances a cultivationscape can provide. As
Senator Clarence Rambharat, the Minister of Agriculture, Land and Fisheries for
Trinidad and Tobago said in a 2017 media release, “cocoa can help us to define,
create and sustain a model that can be applicable across all the other elements of
agriculture” (Ministry of Agriculture, Land and Fisheries, 2017b).
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Who ends up benefiting from the use of plants in CAFSs?

Where do these plants, once harvested, end up being used and what are the social
mechanisms through which these plants are distributed? What can that tell us
about the benefit of these biodiverse CAFSs to the communities they are part of?

Figure 3.3 depicts the reported socio-material distances (from the place of har-
vest) at which plants are used, as a proportion of the use cases recorded. Less
than half of the direct benefit from the use of associated species is attributed to
the harvester of that species. Plants sold wholesale to international and domestic
markets (19 of 220), chiefly cocoa and other tree crops, traveled the furthest and
were distributed through financial market mechanisms. Plants sold retail, directly
from the estate to the consumer (7 of 220), were principally for use within the com-
munity and of financial benefit to the estate. All of the other use cases describe
non-monetized plant use.

End users

M personal
M estate
family and/or friends
B community
W domestic market
international market

historical use

Figure 3.3: Distribution of end users depicted as percentage of registered use cases.
Categories indicate the furthest reported socio-material distance from lo-
cation where a plant is harvested to where it is used in each use case.
For example, if the use case falls into the category of family and/or
friends, these are the family and or friends of the harvester who were
reported to use the plant and this does not rule out the use of the plant
by the harvester themselves. The full data set, as well as explanations of
the different categories, can be found in Appendix C.

Of the use cases recorded, most plants that are not sold are used personally by
the harvester in the field or taken off the estate to be used in their households (100
of 220). Plants and plant products are also given or informally traded to family
and friends to be used by them or in their households (34 of 220) or, similarly,
to other community members (25 of 220). This is indicative of the distribution
of wealth!! generated as a result of access to the biodiversity present in CAFS.

Here I use the word ‘wealth’ to mean, a plentiful supply of a desirable thing. That desirable
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Figure 3.4: Bird (or bud) pepper (G045), Capsicum annuum.
These peppers are eaten in the field by workers at lunch time, for, as
D23 told me, “you can’t eat Iunch without pepper.” They are also a
favourite of birds, which, along with their distinctive bud-like shape,
seems to be the source of disagreement about their name.

When we infer that there are social connections that must necessarily play a part
in the distribution of that wealth, it is clear that these practices of harvesting,
distribution, and use contribute to both the material wealth and social cohesion
of a community:.

The use cases attributed to benefiting the estate directly may be of particular
interest to the aspiring cocoa farmer. This category includes the aforementioned
7 use cases that describe the sale of plants and plant parts by farmers directly to
consumers, as well as an additional 33 use cases. These 33 describe plants that are
grown and growing on the estate and are in turn used to enhance the materiality
of the estate itself. One such example was introduced in Chapter 1, Figure 1.1.
The palm leaf was picked from a plant in the field and then used to tie off the top
of the bag. No material item was purchased, so the estate did not have to spend
any money for this necessary tool, nor did anything have to be manufactured or
discarded in order to fulfil the need that worker had on that day to execute their
job in the field.

thing may be the joy of shooting a parrot, or the feeling of the moist cool air in the morning as
you walk into the field. Alternatively, we could read Marx’s claim that the soil and the worker
were the original sources of wealth (Foster, 1999), and that the creation thereof is a sort of
mutual becoming (Barad, 2007, p. xi), a reciprocal relation with the land.
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Use categories

W human food and beverage

B human medicine
agriculture

B commercial

M tools and material culture
ritual and ornament

H fencing
construction

M fishing
unknown

Figure 3.5: Distribution of use categories depicted as percentage of registered use
cases. The full data set, as well as explanations of the different cate-
gories, can be found in Appendix C. “Unknown” means that a plant was
reported as used or useful, though the informant did not know for what
purpose.

3.3.3 Purposes

RQ.2: Who uses these species and for what purposes?

This diverse list of plant species, with a variety of uses and users, demonstrates
the potential one can find in a CAFS. While wild'? food plants in farming systems
have been shown to be important for resilience in food systems (Cruz-Garcia &
Price, 2014), it is not only food, that is collected on farms. Those engaged in
agriculture are also innovatively harvesting and using non-timber forest productss
(NTFPs) that meet myriad other needs and create value in numerous ways. Figure
3.5 shows the multiplicity of types of plant-use. This spectrum of plant uses, from
making brooms'® (UC022, UC065, and UC211) to making lunches (UC003; UC023,
Figure 3.4; and Figure 3.6), indicates the variety of ways plants can fulfill many
material and psychosocial necessities and desires in life. And be it for the sake of
their relationship with God (UC062 and section 4.4) or for the benefit of the soil
(UC214), there are many reasons people engage with plants. In Chapter 4, I will
provide detailed examples of a number of use cases through the lens of the “rich
cultivationscape of affordances,” which will also be introduced.

Figure 3.5 shows the relative proportions of specific categories of use in to which
the use cases fall. Of the 220 use cases, 89 fall into the most common use category,

128ee associated species in the glossary (Appendix B) for explanation of this term in the context
of this case study.

13The making and use of a broom is categorized under the use “household” and in the use
category “tools and material culture.”
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human food and beverage. Human medicine was the next most prevalent use
category with 36 use cases. The perceived importance of how to engage with these
plants for both their salutogenic and curative properties seemed to increase with
the age of the informant. Resultantly, many of the medicinal uses were reported
by a select few of the older farmers and workers I spoke with. One informant
however, while she had vast knowledge of medicinal plant use, expressed to me
that she did not find them important to her life at all. Stating, “I don’t use no
kind ’o medicine on the whole. No kind, no kind.” She never gets sick, she said,
because of the work she does, she never sits down — “I don’t go to no gym to

exercise.”

Following medicinal uses were use
cases describing plants employed in
the practices of agriculture (28 of 220)
and those sold commercially (22 of
220). The category “tools and mate-
rial culture” encompasses a wide range
of plant uses, such as making a serum
to use as hair conditioner (UC101),
entertaining children with the seem-
ingly impossible (UC218), and leaves
used as plates for traditional cere-
monies (UC189); it accounts for 21 use
cases. Use cases such as the use of the
vine called old man’s beard (Rhipsalis
baccifera) to make Christmas wreaths
(UC019) are classified in the category
“ritual and ornament”. Finally, the
fencing, construction, and fishing cat-
egories each account for less than five
use cases.

The aforementioned linguistically
motivated research conducted by
Moodie-Kublalsingh and later pub-
lished as an ethnobotanical account
by Lans (2017) indicates not only
changes in species present in the cul-
tivationscape, but also changes in
the use-knowledges that accompany
those species. The majority of the
uses recorded by Moodie-Kublalsingh

“The Indigo shrub is one of the
most common bushes in the island;
it grows wild on nearly all our in-
different soils. In 1783 there were
several plantations and manufacto-
ries of indigo established in Trinidad;
these were subsequently abandoned,
on account of their being unhealthy.
Prior to 1783, the inhabitants had a
kind of simple process by which they
extracted sufficient colouring mat-
ter to serve domestic consumption.
This process is at present unknown,
hence all the indigo used here is im-
ported from FEurope, although the
plant from which it can be made
vegetates in every direction. The
apothecaries of Trinidad send to Eng-
land for Quassia; this (as it origi-
nally comes from Brazils) makes two
voyages across the Atlantic, while in
the south side of the island enough
quassia grows wild to supply the con-
sumption of this article through the
world” (Joseph, 1838, p. 83).

Box 2: Indigo
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were medicinal, whereas medicinal

uses comprised just 16% of the use cases in this study. For, of the 22 species
found in both studies, there were just 8 common uses recorded. This compari-
son serves as an indication of the changing knowledges within Trinidadian cocoa
cultivating communities.

These fluctuations in land-based knowledges may be indicative of many things,
some of which are disheartening for those hoping to reduce the extent to which
the island relies on foreign imports. A story of the plants used in Trinidad to
make indigo dye (Box 2), told by Joseph in his 1838 book, “History of Trinidad,”
provides a grim account of lost plant-use knowledge and the result of that loss.

Beyond Plants

Though this study is focused on humans’ interactions with plants, the other-than-
human animals that exist in the CAFSs bear mentioning, for they too are part
of the cultivationscape. Non-human animals in CAFSs act variously as objects
of sport and curiosity, whether because they are seen as pests or integral to the
landscape. A short list of local names is provided here along with the particular
information that was shared with me about the way people engage with the animals
and the animals with the landscape.

chicken: raised as livestock on a number of estates, both to provide for farmers
and workers and because there is a local demand for organic eggs and meat

cocoa crab: makes holes at the base of cocoa trees (does not appear to damage
the trees); sometimes hunted and added to curry

manicou (possum): eats the cocoa crab; hunted as wild meat

deer: present in area

wild boar: present in area

agouti: hunted as wild meat; eats fruit in field if within reach (Figure 3.6)

parrot: makes holes in cocoa pods, seen as pest; hunted by some workers; meat
is tough and few like it

locust: eats anything in its path; pest

squirrel: “a man never catches a squirrel” (personal communication, November
2017) (implying that they are too fast); hunted for sport and because they
chew holes in cocoa pods; meat is palatable and eaten if available
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Figure 3.6: An agouti has made a decadent lunch of this avocado.

While these animals can provide entertainment at times, they are often not
welcomed by farmers. Most parrots for instance do not take into account farmers’
profit margins when looking for a snack. Not only is cocoa being lost to this
predicament, attempts to mitigate the effects can occupy the time and effort of the
already sparse hands in the field. Luckily, plants can help with such difficulties!
In the case of parrots eating cocoa pods off the trees, padoo can be planted as
a deterrent, for the sweet white flesh of the leguminous padoo pod is a parrot
favourite (UC143 and, for a similar case, UC067).

3.4 Reflection on Methodology

“[O]ne needs suitable methods, which must be reported in a way that

is sufficiently transparent to indicate weaknesses” (Sheil & Wunder,
2002).

Perhaps the most significant methodological take-away from this work was how
location-dependent the accessibility of information turned out to be. For example,
while standing in an open area in an estate, surrounded by agroforestry but not
within spitting distance of any plants, I could ask the question, “which plants do
you harvest from the field other than cocoa?” In such a location I might receive
the reply, “Oh, not much, I eat a banana sometimes at lunch.” Whereas, with the
same person, on the same day, whilst in and among the trees, I might point at a
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plant and ask the question, “do you use this for anything?” That person would
answer, “of course! I bring that home for my auntie, she loves it!” This pattern
repeated itself so often that it became clear how integral the use of these plants
is to some people’s livelihoods — so integral that unless explicitly pointed out, it
goes unnoticed.

As an inexperienced botanist who was in Trinidad for just two months, I amassed
a list of 116 useful plants, 75 of which had never been recorded as growing as cocoa-
associated species. That is to say, the farmers and workers were, by definition, well
aware the plants were there, but the plants and the value people create through
interaction with those plants have not been catalogued, and are therefore harder to
value in an institutional setting. Given that the CRC works closely with national
and international research partners and plays an important role in Trinidadian
cocoa regulation and recommendations, having the contribution of these plants
and their uses recognized by this and other institutions is important for future
interaction between researchers and those working directly with the land.

For an ethnographer the question of when the study is sufficiently done is ever-
present. Theoretically, if not always in practice, the answer is: saturation!# (Saun-
ders et al., 2018). In a circumstance in which two studies overlapping in context
(though not in purpose) amassed datasets as distinct as this study and that of
Moodie-Kublalsingh, it is clear that there are likely numerous other species and
uses for them that have not yet been recorded and may contribute significantly to
the livelihoods of cocoa cultivating communities.

3.4.1 Limitations

In comparing this study with Jagoret et al. (2014), a study conducted in Cameroon
that looked into the “use and value for farmers of tree species of their cocoa agro-
forests so as to improve their global assessment,” limitations of the methodology
employed here stand out. Unlike Jagoret et al. the sample of people I spoke to and
estates I visited was not random. I perceive my ability to speak to certain people
and not others, as well as which locations I was able to visit, to have been heav-
ily influenced by sociocultural dynamics beyond my control'®. Ethnography is by
nature not replicable, for the ethnographer is always already a filter for informa-
tion and a perturbation in the socio-material environments in which information
is gathered. So, while these limitations are significant from the perspective of, say,
the economic study of agroforestry, they are integral to the methods chosen.

The estates I visited were classified as CAFSs because they were multi-tiered
cultivated systems where cocoa was considered by the farmer to be the primary

4That is to say, once most of what you are learning is what you have already learned, you may
consider yourself done.
15See section 5.1.1 for elaboration on some of these dynamics.
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crop, and in which shade trees as well as other tree and understory species were
present. I was not able to measure forest density, and therefore do not have data
reflecting the frequencies at which the specific species occurred. This could make
comparison between this and more empirically motivated studies difficult.

Limited time and resources with which to conduct research are an ever-present
phenomenon. On one of my last trips to a cocoa estate I met a worker who
expressed profound regret on my behalf for having not met him sooner, for he
had a lot to teach me and, at that point, no time. I believe I could have been
doing this work for a year and not met the saturation point. Were that year to
have been possible though, this study could have accounted for an entire cycle of
seasons. What resulted instead is a snapshot of the plant life in late October to
late December and what is likely a proportion of use cases associated with the
celebration of certain holidays that is higher than it would have been if those
holidays were not at the forefront of people’s minds.

3.5 Conclusion

Taken together RQ.1 and RQ.2 boil down to the question, who uses, which plants,
for what purposes? These questions are answered empirically by the data collected
in Trinidad, which has been presented as a series of tables. These tables depict
the lists of plants, people, and the purposes these people allocate to these plants.
All data can be found in Appendices C, D, and E. This research shows that plants
harvested from CAFSs in Trinidad are consumed for food and medicine, used to
make tools and structures, and as repellents, decorations, and agricultural strate-
gies. All of these use cases taken together demonstrate the influential part that
these plants play in the livelihoods of cocoa communities. A cocoa estate can serve
as a place of provision'® and wealth creation'”, both for the farmer and those em-
ployed as workers, and for community members who benefit from the biodiversity
present.

What I hope to make clear with this chapter is the following: when the plants
growing on cultivated land are accessible for use by those who work with that land,
farmers and workers are able to fulfill the needs and desires of their own households,
and to share that wealth with the community. It is important to note that this is
wealth independent of financial capital. The reason I advocate for moving away
from the monetization of plant use is ideological. I believe that there is a creativity
and ingenuity that allows people who live and work with land-based knowledge

16That is, provision of resources, including the group of food plants referred to as “provision,”
root vegetables and starchy fruits (such as green bananas and breadfruit) cooked and eaten in
a similar way to starchy tubers.

17See footnote 3.3.2 for clarification on the use of this term.
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practices to be flexible on the land and, in turn, flexible in their livelihoods, the
ways in which they meet their needs in accordance with their values.

Maintaining a cocoa sector in Trinidad will depend on the flexibility of the sector
and its constituent actors. Trinidad once had “indifferent soils” (Joseph, 1838,
p. 83), that is, the island is fecund by nature and there is wealth of many kinds
that can be produced from the land. It is for this reason that valuing the ability to
meet needs without money having to change hands is important, especially today
and into the uncertain climatological future.



“The thing that we normally go to is the thing that’s
easily parsable for other humans, like hope, or dread,
or love, or fear, or the thing that we can name. But,
what if we didn’t go to that; what if we didn’t go to
the obvious? What if we went to the thing that was
an enchanted unknown?”

—DBrenda Hillman

Enriching the Cultivationscape of
Affordances

Candle bush (GO77)
B R

Use UC186, candied pith of shaddock (G084)
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One day she’ll be gone, returned to the trees,

Of the estate that housed innumerable midges and bees.
Of avocados, bananas, and breadfruit galore,

As many cassavas as could fit on the floor.

Believe you me, they’re gonna ask,

How did she do that, when her friends just kept cats?

I would like to help answer that question,

Be it through a foreigner’s eyes, an uninitiated perception.

—Madeline Donald

Use UC126 of lime (GO018) Use UC149 of peewah (G092)

|

Use UCO031 of cassava (G062)
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4.1 Intention

The socio-cultural value created with the multitude of plant species in a cocoa
agroforestry system (CAFS) will not be captured by an analysis of a cocoa es-
tate’s material inputs, outputs, and profit. This requires a more interdisciplinary
interpretation (Ellis, 1998). What follows is an experiment! in interdisciplinarity.
[ borrow the concept of affordances from the field of ecological psychology in order
to answer my third and final research question: How does people’s engagement with
these species contribute to the goal of building a (socially) sustainable production
system for cocoa in Trinidad?

In particular, I adapt Rietveld and Kiverstein and Bruineberg’s (2014 and 2018)
concept of a (socio-material) landscape of affordances and imagine what that might
look like in a CAF'S context: a cultivationscape of affordances. This case study can
illuminate the possibilities for enhancing that cultivationscape through an analy-
sis of affordances, with the aim of contributing to the well-being of cocoa workers,
farmers, and surrounding communities. This analysis introduces affordances as
a way of looking at the use of non-crops in agroforestry systems that bypasses
monetary valuation. As a preliminary attempt, the idea of enriching the cultiva-
tionscape of affordances will hopefully open conversation about possible theoretical
interjections that may help us see beyond fiscal reasoning when ultimately aiming
to allow agriculturalists to improve their quality of life.

4.2 Introduction

Let us explore the two conceptualizations of landscape introduced in Chapter
12: landscape as potential for production (PFP) and landscape as potential for
thriving (PFT)3. These two perceived potentials have been confused and conflated;
production is used as a stand-in for thriving, both of the environment and the
animals who exist therein. When looked upon as a PFP, we aim to determine what
a landscape could allow us to afford by way of the material products that could
be formed and financial capital that could be gained through the manipulation
of said landscape. In contrast, when seen as a PFT, we can be interested in
the affordances allowed to us by the landscape. Though both of these views are
unabashedly anthropocentric, they result in drastically different approaches to
what is often a common goal, sustainability.

!To the best of my understanding there is no example of English language literature that overtly
combines these fields of inquiry in this way, though in her work on biocultural diversity Dr.
Michelle Cocks works closely with the ideas that I present here.

2Table 4.1 shows an overview of the different approaches.

3Refer to footnote 1.2 for the origin of this term.
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For example, a child collects mangoes for her grandmother from a tree on their
family’s land. When the land on which that tree grows is identified as PFP, the
mangoes produced by the tree are necessarily products, discrete and countable.
The child will collect and deliver X mangoes to her grandmother, and we, as
researchers, can now calculate the value of those X mangoes to Grandma based
on the currency she will not have to spend at the market thanks to the efforts of
her granddaughter (value for domestic consumption (VDC)).

The tree may produce other products as well; shade for relaxing under for in-
stance. Shade provision is an ecosystem services (ES). There is a certain amount
of shade produced by a tree at a given time of the year. We can measure this. The
moment we label and measure this shade it becomes replaceable. The shade is now
a quantified service, and the benefit of that shade to the animal relaxing in it can
be equally derived from another material entity that is able to provide that same
service. Were that tree not to be there, that part of the land could be used to, say,
grow cassava, and that cassava could in turn be sold to buy sheet metal to make
a roof, which would serve as a alternative for the shade of the tree. And though
most might recognize an aesthetic difference between sitting under a mango tree
and sitting under a sheet metal roof, the elusive, immeasurable character of that
difference leads us to label its value “intangible,” and place it in a box called cul-
tural ecosystem services (CESs) (Chan et al., 2011). There have been numerous
important attempts to find ways to incorporate these CES into valuation schemes
for academic and policy purposes, some of which persist in trying to find ways
to grasp the ingraspable (Fanny, Nicolas, Sander, Erik, & Marc, 2015; Jagoret et
al., 2014). Others argue for value attribution regardless of graspability (Klain,
Satterfield, & Chan, 2014; Propper & Haupts, 2014). I continue here in line with
the latter approach.

When landscape is seen as PFP, the discrete and countable measurement prac-
tices that follow parse our engagement with the material world into units of pro-
duction. These units are there, regardless of our presence and ability to consume
them. The mangoes on the tree do not loose their caloric or market value if the
child refuses to go out and pick them, but the satisfaction never exists. When land-
scape is seen as PF'T the mango scenario is an experience: girl interacts with tree,
girl interacts with grandmother, grandmother interacts with girl, then mango. It
is not possible to quantify the satisfaction a child feels in providing for her grand-
mother. The experience is at every moment dependent on the animals involved
and the environment they are in and the value of the environment is neither ex-
clusively intrinsic to its materiality nor located solely in the eye of the beholder
(Heras-Escribano & Pinedo-Garcia, 2018). The beholder and environment must
work together to create value, they must interact.



landscape as potential for
production (PFP)
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landscape as potential for
thriving (PFT)

allows us to afford — seen as
substrate for capital
accumulation

material as commodity, product
— bounded and countable

unit of production

essentialized for
interchangeability

independent of animal
engagement

affordances available — seen as
potential for dynamic
interaction

material as potential for
engaging with — boundless

interaction unit (IU)

uncountable

dependent on animal
engagement

Table 4.1: A comparison between two ways of thinking of landscape, as potential for
production (PFP), and as potential for thriving (PF'T).

4.3 Affordances and the Cultivationscape

The term affordance was originally coined by James Gibson, and popularized in
his 1979 book The Ecological Approach to Visual Perception. Broadly speaking, af-
fordances are the possibilities available to an animal in an environment*. Gibson’s
concept was mechanistic: how can the physical body of this animal engage with
these material surroundings? More recently, Chemero (2003), Stoffregen (2003),
Ingold (2011), Heras-Escribano and Pinedo-Garcia (2018), and other scholars have
worked to specify definitions that both nuance and expand the idea of affordances
beyond its mechanistic origins, broadening its applicability and increasing its po-
tential for analytical prowess. Rietveld and Kiverstein and later Bruineberg, for
instance, develop a framework for a “(socio-material) landscape of affordances”
(Bruineberg, 2018; Rietveld & Kiverstein, 2014). That is to say, the plethora (or
landscape) of possibilities available to a form of life®, in a material environment, as

4Gibson uses the term animal to account for both human and nonhuman animals in his concept,
for an environment in which there is a saucer full of milk affords drinking to a person as much
as a cat.

5The symbolic place in this concept that was occupied by the “animal” for Gibson is taken up
by the “form of life” by Rietveld and Kiverstein. This extends the framework and avoids the
need to draw a distinct line in the sand between the intermittently-fluctuating concept of the
kingdoms of life. Preferring to use a “form of life” in a discussion of affordances also allows me
to explain, for example, that the environment of my living room affords growing vertically to
my vingerplant (Monstera deliciosa) in so far as I refrain from placing it on a high shelf close
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(a) Bamboo protects the soil (b) A worker can fashion a makeshift shovel from a piece of
against erosion (UC011). bamboo (UC009), if they have the skills and the access
to do so.

Figure 4.1: Different uses of bamboo

mediated by the sociocultural factors of the moment. I work with that framework
here, in conversation with this case study, to develop a method of communicating
the value of a plant-use for cocoa communities and the (social) sustainability of
production.

Bamboo, for instance, is a versatile plant regularly found in CAFSs in Trinidad.
A farmer may plant bamboo because they know it will enhance the cultivation-
scape’s ability to retain the soil in place in the event of a heavy rain (UC011, Figure
4.1a). For that farmer, a cultivationscape with bamboo affords not worrying in
bad weather. And though that may have been the farmer’s sole intention when
planting the bamboo, its presence in the field affords more than that. If a worker
has forgotten their shovel, a cultivationscape in which bamboo is present may
afford them a makeshift shovel (UC009, Figure 4.1b). The affordance of shovel,
however, is mediated by a number of socio-material factors. First, the worker
must recognize the potential for shovel-making in the bamboo (recognition). Sec-
ond, the worker must have the requisite tool (a cutlass) and proprioceptive skill
that are required to manipulate the bamboo into a shovel (application). Finally,
the worker must know that they will not suffer any negative social repercussions
from the anticipated human-plant interaction that is the making of a shovel out
of bamboo; that is, they must have access to the use of the bamboo.

to the celling. T will use the terms “form of life” and “animal” interchangeably in reference
to different scholars writing on the concept of affordances. In any case, this analysis is only
concerned here about the human form of life (or human animal).
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As it pertains to this case study, the socio-material landscape of affordances is
the set of possibilities available to workers, farmers, and community members in
and around CAFSs. We will call these cultivationscapes of affordances, for culti-
vation is inherently a product of intertwining sociocultural and material factors.
Every use case presented in this thesis represents an individual’s engagement with
particular affordance within a cultivationscape. The associated [Us, defined be-
low®, is representative of a cascade of affordances, where a use case results in an
unknowable quantity of possibilities for forms of life to interact with their envi-
ronments.

4.4 Affordances and the Interaction Unit

“[A]ffordances are relations between the abilities of animals and features of the
environment” (Chemero, 2003). Like use cases, “affordances are both real and
perceivable, but not properties of either the environment or the animal” (Chemero,
2003), they are properties of interaction between the two. A use case, as defined
in this thesis, can only come into being when a person and plant interact, it
is an expression of an affordance presented to the user by the CAFS. To look
ethnographically at use cases and record them as anecdata as opposed to assigning
a more easily comparable value, monetary or otherwise, enriches the picture the
outsider is able to grasp of what that plant-use means to the farmers, workers, and
community members.

I have put words to use cases that people in Trinidad taught me about. UC062,
for instance, is a story of D07, who has been working her whole life in cocoa fields.
She collects moss from cocoa trees to deliver to her church to line the creche of
the baby Jesus at Christmas time. “Why,” I ask her, “do they pay you for that?”
“Gosh no,” she answers with a mildly appalled look on her face, “The man up
there does give me the blessing.””

How to value God’s smile? The value of a use case is always already relational
in context. For DO7 that smile holds meaning and value no one else will ever
know. And these words, particularly when written by a foreign researcher without
her own connection with God, can go only so far in communicating the value D07
attributes to having access to that moss and the autonomy to do with it what she
wishes.

Human beings appropriate the world’s physicality for their own purposes, impos-
ing design and meaning on natural materials. Our proprioceptive talents increase

6See Figure 4.2.

"I was later told by someone else that moss from cocoa trees is particularly prized for such
displays, and that one could, if they so desired, fetch quite a handsome price for just a small
bag.
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as we grow and learn to understand our place in the various socio-material environ-
ments we inhabit. We can appropriate this physicality only to the extent that our
knowledge, physical abilities, and social circumstances allow. That is, in order to
“detect the dynamic coupling of affordances and bodily abilities” (Zukow-Goldring,
2012, cited in Rietveld and Kiverstein 2014), we must have the appropriate skills.
The combination of D07’s experience in the field and community, her position as
the leader of a team of workers, and her access to the biodiversity that supports a
habitat for the moss she collected, afford her the possibility to live the experience
described above.

While ethnographic data such as the use case can bring the interpreter of that
data closer to an experience in the field than a monetary value can, the use case
too is a necessarily incomplete picture. We name a material that comes from a
landscape (a plant of plant part) and describe how an animal interacts with that
material and what comes of that interaction (a use case). In most use cases the
material in use would be considered a non-timber forest product, in alignment
with the landscape as PFP ethos outlined above. What is much more difficult to
communicate is the (non-timber) forest experience, which would incorporate all of
the intangibles of the practice of engaging with a plant. Ingold (2012) brings us
some of the way to understanding how a non-timber experience might read.

“[M]aterials are ineffable, they can’t be put into words, they can’t be
pinned down in terms of established concepts or categories. To de-
scribe any material is to pose a riddle who’s answer can be described
only through observation and engagement with what is there. To know
materials we have to follow them, to follow the matter flow as pure pro-
ductivity, as artisans have always done. Their every technical gesture
is a question to which the material responds according to its bent. In
following their materials practitioners do not so much interact as co-
respond with them, so production is a process of correspondence, not
the imposition of pre-conceived form on raw material substance but
the drawing out or bringing forth of potentials that are imminent in a
world of becoming.” ... “[T]o understand materials is to be able to tell
their histories.”

In this quote, Ingold seems to knowingly contradict himself; to know a material is
to tell its history, a history that cannot be told, which is always already incomplete.
I think of this untellable story as a cloud of indeterminate size and density, in which
description resides, always slightly out of place. And I refer to this as an IUS.

8 After I started using this term for myself to think with, it seemed pertinent to google it, to see
if I had subconsciously taken it from somewhere or someone. What I found was a paper in the
field of human computer interaction, in which Ryu and Monk (2009) describe the IU as a step
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Figure 4.2: Relative theoretical abilities to communicate experience of three analyt-
ical perspectives: monetary valuation ($), ethnography (use case), and
following the affordance (I1U).

The IU is the immeasurable, unbounded result of a use case; everyone who is
affected by a human-plant interaction and all of the cascading effects and solici-
tations that emerge as a result of the original use case. In the previous example,
for instance, a portion of the IU could be attributed to the clergy members, for
whom the nativity scene afforded admiring, who were happy to see the baby Jesus
looking so comfortable on his bed of moss, or indeed a farmer who feels hurt by
the loss of potential revenue from the sale of said moss. So, if economic valuation
brings us some part of the way to representing the value a person derives from
interacting with a biodiverse cultivationscape, and the IU is inaccessible for mea-
surement, then, fueled by ethnographic inquiry, the use case can fill some of the
gap between the monetary and the unknowable (Figure 4.2).

4.4.1 Beyond the Field

We have seen how integral some cocoa-associated species are to the livelihoods of
people living in coordination with these plants daily, but what about further afield?
While cocoa itself certainly occupies a special place in the national narrative, it is
not only cocoa that has found itself embedded in Trinidadian cultural imaginary.
Below is an example of the affordances CAFSs offer in parts of the country far
removed from the cocoa estates.

in a cycle of interaction, a “visible system state that leads the user to take some action.” The
IU they say, makes explicit the “mental processes (recall, recognition, or affordance) required”
for action. Reading the abstract of their paper as a metaphor for this case study was the first
step in developing the framework presented in this chapter.
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In Trinidad, the immortelle (Erythrina spp.), or “madre de cacao,” is perhaps

the most widely recognized cocoa-associated plant. Immortelle act as permanent
shade trees (Lans, 2017; Thompson, 1962; Wood & Lass, 2008), which are “so well
established that planters hardly question [their| value” (Murray, 1957). These
towering trees are noted throughout the country for their vermillion flowers, which
light up the skies above the cocoa estates once a year (UC103). Those who work
closely with the plant know it also for its reliable shade (UC102) and the excellent
quality mulch these trees provide (UC104). The immortelle is so much a national
symbol that it was included in the national song written for independence in 1962°

(UC105).
God Bless Our Nation

God bless our isles

Of tropic beauty rare

Of flaming poinciana

And shady immortelle

The warm and sparkling waters
That beat upon our shores

Beat out a tune that seem to tell
We take a pride in Our Liberty.

The IU resulting from such a song is unimaginable. Is it, for instance, pride
that the song’s mention of “tropical beauty rare” instills? To measure the value
of pride is almost as inconceivable as trying to measure the value of a metaphor.
A Trinidadian colleague told me one day, when I was frustrated by one thing
or another, that I needed to act more like a dasheen bush, to let whatever was
keeping me down roll right off (Figure 4.3). These are two examples in which the
Trinidadian cocoa cultivationscape extends beyond itself, into the national milieu,
whether in the form of prideful pronouncements, or as a place in which the sight of
a dasheen bush in the rain is as commonplace as a duck emerging from the water
might be for someone living in the urban Netherlands.

4.5 Implications: enriching the landscape

Enriching the cultivationscape of affordances can increase the possibilities for cocoa
communities and community members to enhance their livelihoods and well-being.

9The lyrics of this song were copied from a government website: https://www.nalis.gov.tt/
Resources/Subject-Guide/National-Songs#tabposition_25704
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Figure 4.3: Dasheen bush (G059), Colocasia esculenta

I have argued that the well-being of workers, farmers, and community members
is fundamental to the sustainable cultivation of cocoa. Sustainability implies a
preservation of processes, both the tangible and intangible. We can think of the
tangible processes as the material environment and the intangible as the perceived
possibilities for interaction with(in) that environment. We must then, in order
to achieve sustainability, sustain the material environment in all it’s bio- and
agroecological diversity and, importantly, sustain the ability for the organism to
perceive affordances within that environment. Let us then, imagine a world in
which the goal of creating and maintaining sustainable CAFSs is met through
the promotion of a rich cultivationscape of affordances. What practices would be
necessary to make that world a reality?

We’ll take the species Musa as an example. There are three criteria that must
be met in order for a banana plant to afford the eating of its fruit, the covering
of a box of fermenting cocoa, and the hiding of an ample harvest in plain sight
(Figure 4.4). First, the plant must be present in the environment. Second, the
user must have access to the use of the banana plant. And third, the user must be
aware of the possibilities for the banana to be used in these ways and be skilled in
executing the steps necessary for the execution of these interactions.

The presence or absence of a plant in the environment is a question of bio-
diversity. The more biodiverse the plant life of a cultivationscape is, the more
opportunities for interaction with that plant life there will be. It is obvious that
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(a) chiquito bananas eaten as a (b) Like the tannia (UC202), Musa provides shade for
snack (UC048) young cocoa saplings

s _
(c) Musa leaves used to cover cocoa seeds during fer- (d) Leaves hiding a harvest in
mentation (UC159) the forest (UC162)

Figure 4.4: Four use cases, one useful genus.

a cocoa monocrop will never be able to present any of the aforementioned affor-
dances. What is perhaps less obvious is that a CAFS in which all species are
monetized, and those that are not are seen as weeds and removed, functions in the
same way as the monocrop when explored through this lens.

Secondly, the access to the use of said biodiversity is a matter of agreements
between the person who holds the right to make decisions for the land, and those
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who interact with that land!®. Socio-material affordances are solicited within a
sociocultural context of norms and conventions. If a farmer forbids their workers
from harvesting anything from the field, the affordances will not arise in a manner
that does not cause social tension (i.e. once harvested, forbidden fruit becomes
stolen fruit), and perhaps not be solicited at all, irrespective of the diversity of the
biota.

Finally, the awareness of affordances comes to us through what Gibson has called
the “education of attention” (Gibson, 1979, p. 254). We (as animals) acquire skills
in order to “learn in which places in the environment to find the affordances rele-
vant to our concerns and what aspects of the environment to attend to” (Rietveld &
Kiverstein, 2014). We build skills in recognition, and skills in both proprioceptive
and social application, all of which are built within a “sociomaterial scaffolding”
(Rietveld & Kiverstein, 2014). In so doing we enrich our field of affordances!.
Novices learn from the more experienced through a process of “assisted imitation”
(Zukow-Goldring, 2012, cited in Rietveld and Kiverstein 2014), and (specifically
in the context of agroforestry) skills for interacting with the environment must
necessarily be learned in the environment to which they apply.

In the case of figs (Musa spp.) for instance, the genus affords a variety of species-
dependent actions. In order to be able to distinguish between the species, one must
learn their different characteristics, an education that happens in the field as an
interaction between a more experienced and a less experienced party (Figure 4.5).
When the plantain has been recognized for the affordances it contributes to the
environment, it can be harvested and made into lunch (UC154), provided one of
the parties has the skills necessary to prepare the dish.

A form of life having the skills (or knowledges) of recognition and application
is prerequisite to an affordance’s soliciting. A solicitation is an affordance that
stands out as relevant to a particular form of life in a specific environment (Bru-
ineberg, 2018, p. 42). The affordance, lunch, made possible by the presence of
the plantain in the field, could have been present all along, though before the less
experienced worker learned to recognize that affordance, before that affordance
was a solicitation, from their perspective it did not exist.

4.5.1 Affordances and Traditional Ecological Knowledge

Although mention of traditional ecological knowledge (TEK), or any of its more
or less synonymous terms'?, is not easily found in the affordances literature, the
discourses have much in common. Land-based learning is at the core of many tra-
ditional knowledge systems (Berkes, 2018, p. 18). Such knowledges are produced

10See Chapter 3, section 3.3.2.
"Defined as the “multiplicity of affordances that solicit the individual” (Bruineberg, 2018, p. 42).
12See entry plant-use knowledge in the glossary (Appendix B).
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L4

(a) The plant (b) The fruit

Figure 4.5: Plantain (G063), Musa paradisiaca
A plantain plant growing in the ground has a red ridge on its leaf and
can be recognized by that feature (a), while a bunch of plantains re-
moved from the field may not be nearly as recognizable (b).

through direct interaction with the immediate environment, and are both rooted
in history of place, and constantly in flux (Reyes-Garcia et al., 2014). Elders
and knowledge holders, the more experienced, are valued for their knowledges,
knowledges that cannot be shared through a textbook, PowerPoint presentation,
or pamphlet. These knowledges are made in and made of “organism-environment
coupling[s]” (Rietveld & Kiverstein, 2014). As Davidson-Hunt writes, “[t/he "wis-
dom of elders’ is not transmitted as representations, but rather, through the struc-
turing of situations in which the novice can build his own powers of perception of
the environment. The novice is taught to be attentive through looking, feeling, or
hearing during the practice of an activity” (Davidson-Hunt, 2003, 31).

Let us then take a page from each of these books. The goal, to set up a cul-
tivationscape “in which individuals have the potential to engage with affordances
skillfully” (Rietveld & Kiverstein, 2014), that is, a community for which the bio-
physical and sociocultural infrastructure affords people the possibility to engage
with myriad plant species. It is then a matter of transfer of local plant-use knowl-
edge from the experienced to the novice that will open the door to the possibility
of enhancing livelihood for oneself and one’s community, irrespective of financial
or economic stability. This knowledge must be seen as valuable in order for com-
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munities to divert time and effort into the acquisition of the skills of recognition
and interaction that can be learned only in connection with the land and cultiva-
tionscape. And when landscape is seen exclusively as PFP, the values of the 3+
elementary processes (biodiversity, access agreements, knowledge for recognition
and application; Figure 4.6) are likely to be overlooked.

4.5.2 The Framework

In their intriguingly parallel 2016 study, Menatti and da Rocha write: “[hJuman
beings live embedded in landscape and they perceive it through their whole body;
it affects their well-being.” Their paper examines “how the cultural and natural
construction that we call landscape affects well-being and health,” and here I
narrow that examination to the cultivationscape. Menatti and da Rocha look
to bring the concepts of agency, environmental perception, and affordances into
the study of landscape, which, they say, “has, for decades, remained exclusively
cultural.” T see this work as complementary to the analysis I have provided here,
in which I aim to introduce the concept of affordances and the effects of the
cultivationscape on human well-being into a field that has, for decades, been almost
exclusively economic.

Assigning hypothetical monetary values to the collection and use of non-timber
forest productss (NTFPs) has been a useful tool to communicate to policy makers
the important role forest systems play in social life. The tool has been used
specifically to highlight the products, other than timber, which are extracted from
forest systems, a distinction which makes salient the widely used acronym, NTFP.
There is nothing wrong with monetizing NTFPs, though I believe that we are
missing a lot (Figure 4.2) if that is the only way we choose to communicate their
value. Not all decisions are made by policy makers. Farmers make decisions too
and if a farmer can realize the value of a plant for their workers because they, for
instance, bring it to the church and that is an important part of their spirituality,
then maybe that farmer chooses to let that plant grow, or thinks twice before
removing it from the field in the name of cleanliness.

The two styles of imagining landscape, PFP and PF'T, are not incompatible; in
fact, they need each other. The world in which we live today does not afford self
sufficiency to all animals, nor, perhaps, has it ever. We need to trade, to harvest
products, and to communicate in order to execute the exchange of those products.
What we also need is to understand that there is more to life than those processes,
and that learning to place value onto that which we cannot count is the only way
we are going to be able to exit the realm of incessant consumption we find ourselves
in. As Heras-Escribano and Pinedo-Garcia (2018) write, “there is a mutual and
reciprocal effect of cultural conventions and ecological information.” What if a
focus on enriching the cultivationscape of affordances, prioritizing biodiversity,
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Figure 4.6: A schematic representing the three integral elements necessary for en-
riching the cultivationscape of affordances: biodiversity, favourable access
structures, and land-based knowledges. Land based knowledge is neces-
sarily composed of recognition, the ability to recognize a material ele-
ment of the environment as having potential for interaction, and applica-
tion, the proprioceptive and intellectual skills necessary for interaction.

accessibility, and local knowledge transfer, could set us spinning in a sustainable

direction?
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5.1 Reflections

5.1.1 On the Field

Physically, I present as a privileged young white woman and those aspects of my
person surely impacted the access I was able to gain to both conversation and
information. Particularly in a situation such as this, in which the characteristics
‘young’, ‘white’, ‘foreign’, and ‘female’ made me “stick out like a sore thumb,”
as one colleague told me. In light of my person and my unfamiliarity with the
context, I felt uneasy about entering into a space, about which I knew only what I
had read prior to arrival, and asking people to lend me their time and share with
me their experiences. And though I certainly experienced some sideways glances
to begin with, in the end I often felt warmly welcomed on the estates and as if the
questions I had were also of interest to those with whom I was speaking.

Between the Cocoa Research Centre (CRC) and other cocoa-focused organiza-
tions on the island, farmers are familiar with academics and extension workers
asking questions; these questions are almost exclusively about the cocoa (personal
communication, November 2017). I got the impression that the fact that my ques-
tions were about something other than cocoa was a welcome difference and allowed
me to evade some of the political overtones and suspicion that may otherwise have
permeated my interactions.

Also working to (what seemed to me to be) my advantage was my willingness to
do work in the field that had nothing to do with my notebook. Building rapport
with informants has been written extensively about in literature chronicling social
scientific field work, specifically ethnography. In this case I believe the process of
building trust was enhanced by my physical presence in the field and ability to
participate in field tasks. That is to say, how open people were to my inquiry about
their plant-use correlated quite closely with the amount of dirt I was wearing on
my person. This factor seemed often to be the key in overriding initial suspicions.

Of particular interest for future research in this area is the significantly more rich
picture I was able to glean of plant-use when in the field as opposed to anywhere
outside. When I asked elsewhere which plants someone harvested from the estate,
the answers would typically be something to the effect of, “We eat figs at lunch
and sometimes take them home to cook; that’s it really”” However, if we were to
be speaking in the field and there were plants there to point at and ask specific
questions about, then the use case accounts could flow faster than I was able to
write them down. It makes sense that place-based knowledges would be more
accessible in place. That said, I think there is another factor here; I believe that
what I am calling use cases are, for the people doing the using, so utterly quotidian
as to not seem worth mentioning.

That integration of knowledge with land is important for two specific reasons.
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First, researchers who wish to study the richness of such knowledges need to be
aware that on-site ethnography is of great value, and can be indispensable to these
pursuits. And second, pedagogically speaking, new farmers will benefit greatly
from time in the field with those more experienced than themselves. This must
be stressed particularly for those who have spent much of their lives accumulating
knowledge from textbooks and within the confines of a classroom. Agriculture
is necessarily tied to the land and a reliance on textbook knowledge, which is
inherently removed from context, can only ever paint a fraction of the picture.
It is the recognition of this that I think is important, for farmers new and old.
Because to know as a seasoned worker that you have something valuable to pass
on is to have a power your society may not credit you for.

5.1.2 On the Geopolitical Context

As is the case in ethnographic research (Lecocq, 2002; Nelson, Rutherford, Hinde,
& Clancy, 2017), numerous things did not go according to plan while I was in
Trinidad. Of course there were technical difficulties, such as the computer I had
brought with me computing its last computation two days after my arrival, and
losing a number of photos in the mysteries of an obscure SD card. Similarly par
for the course were the scheduling and logistical hiccups common to intercultural,
intercontinental plan-making. More jarring was the air of insecurity I felt, being
in the precarious position of dependency on recently unknown parties. This too
is something to be expected in this line of work, though my physical person was
in more danger than I had wished to admit to myself as being possible, from the
pre-departure perspective of my home in the Netherlands.

I did not, for instance, understand that I would be assumed to be Venezuelan. I
knew myself to present as white, a particular dynamic in and of itself in a country
with such a present colonial past. Though, to be fair-skinned in Trinidad while
the geopolitical situation was such that multitudes of Venezuelan people were, and
still are, doing anything they can to find a way of life that is safe for themselves
and their families, meant that the presumptions made about my person by people
unfamiliar with my research goals were tied up in a narrative I neither knew very
much about, nor was I expecting to be engulfed in. I was both frightened and
humbled by this experience, for I am not Venezuelan and was in Trinidad neither
selling drugs nor temporary access to my body, though there were many who were,
and they too were not treated respectfully.
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5.2 Limitations

For the purposes of this analysis, I am interested in race only insofar as those I
worked with in Trinidad considered it to be a factor. For example, when a cocoa
worker, who considered themselves Black, told me about the Indian ladies coming
to collect a certain herb for their ceremonies (UC070), I took that into account as
an inter-ethnic group interaction that was facilitated by the exclusive access to this
plant that the worker had. The cocoa agroforestry system (CAFS) affords that
interaction. Though this is a potentially fascinating path of inquiry, for the sake
of brevity I have not expounded on these instances. Additionally, the theoretical
analysis I provide does not touch on the expansive body of literature in Caribbean
studies and post-colonial constructions of critical race theory. Analyses are always
already limited. I see this limitation as one of the essential gaps in this study
and hope to read the work of a future scholar who is interested in making the
inquiry into affordances for inter-group interaction being facilitated by biodiverse
agroforestry systems.

As previously mentioned, no attempt was made for this to be a comprehensive
ethnobotanical survey of all affordances available within the island’s CAFSs. How-
ever, the diversity of use cases recorded, despite this limitation, perhaps enhances
the reader’s grasp of the multitudinous affordances available in CAFSs. A com-
prehensive survey of plant-use on Trinidad’s cocoa estates would be an invaluable
catalogue for the cocoa farmers of today and of the future.

The final significant limitation of this ethnographic study is my having not en-
gaged with the differences in plant-use knowledge expressed by different genders.
There were a few incidents in which the richness of this material shone though.
UC026, for example, is an account of a female worker to whom community mem-
bers come to ask for the nine plants that make up “nine-bush bath.” People bathe
with these plants to “clean out the insides.” This woman, who has worked in cocoa
her whole life, is as much a source of land-based knowledge as she is a source of
plants for the community.

With more time, flexibility, and resources I would very much like to have looked
further into these dynamics. However, given that the data presented here does not
constitute a comprehensive survey of either plant species or plant uses!, and shows
but a snapshot of the plant-use practices, a breakdown of use case informants by
age or gender would be illustrative of little more than the specificities of this case
study and the coincidences of snowball sampling.

1See Chapter 3, section 3.3.1.
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5.3 Conclusion

In this thesis I have provided background information for, expounded on, and the-
orized about, an ethnographic case study of plant-use in CAFSs on the island of
Trinidad. I believe this is the only study, academic or otherwise, to have looked
specifically into how the biodiversity of cocoa cultivation systems in Trinidad is
used by workers, farmers, and community members?. The aim was to use ethno-
graphic research methods to gain an understanding of the extent to which the
crops and non-crops grown on and growing in Trinidadian CAFSs influence the
livelihoods of people who work and live in proximity to those cultivationscapes.
To do this I asked the following questions:

RQ.1: Which plant species grown on and growing in Trinidadian CAFSs are har-
vested for use?

RQ.2: Who uses the species and for what purposes?

RQ.3: How does people’s engagement with these species contribute to the goal of
building a (socially) sustainable production system for cocoa in Trinidad?

After introducing the research context and background in Chapter 2, in Chapter
3 I provide a detailed account of the field work I did in Trinidad from October
to December of 2017. A list of used and useful plants was made as a product
of multiple conversations with cocoa farmers, workers, and community members
(Appendix D and E). Beginning with contacts I made before arriving on the island
and using the technique of snowball sampling, making new contacts over the course
of my stay, I spoke explicitly about the topic of CAFS associate plant-use with
53 informants. In these conversations I asked questions about which plants were
used, by whom, and for what purposes. The result was a catalogue of 116 species
used in 220 different ways (Appendix C).

The use cases were categorized into ten use categories; human food and bever-
age, medicine, and agriculture being the most commonly mentioned types of plant
use. Those use cases listed in the agriculture category may be of particular interest
to aspiring cocoa farmers who are hoping to work productively with their land.

Who ended up using the plants was measured as social distance from point of
harvest. Personal use refers to the harvester using the plant themselves or in their
households; 45% of the use cases recorded fell into this category. Plants and plant
parts classified as having been used directly on, or for the benefit of, the land on
which they were harvested accounted for 18%. The remaining use cases describe
plant-use in the increasingly distant categories of: family and friends, community,

2See Moodie-Kublalsingh (1994) for a similar study with a different intention.
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domestic market, and international market. Elaboration on some of these use cases
is sprinkled throughout this thesis to colour the case I make for the importance
and potential that engaging with these plants holds.

Chapter 4 introduces the theoretical framework adapted from previous literature
in environmental psychology, ethnobiology, and the study of agroforestry systems.
To begin, I conceptualize two perspectives on landscape: potential for production
(PFP) and potential for thriving (PFT). These conceptualizations facilitate various
modes of inquiry and can support each other in the analysis of human-landscape
interaction. In trying to combine these perspectives, one is likely to find a “complex
relations of dwelling, management, husbanding, exploiting, tending, knowing, and
living” (Wyndham, 2009). And it is because of that complexity that ethnography
is an indispensable tool for providing a window into the lifeways of agriculturalists
when most consumers are removed from the point of production.

Using the ethnographic data collected in Trinidad, I think through the concept
of a “rich landscape of affordances” as introduced in 2014 by Rietveld and Kiver-
stein, in order to investigate the mechanism through which agroforestry systems
afford plant use practices that have a impact on human well-being. What I de-
velop is a framework for enriching the cultivationscape of affordances. Enriching
this cultivationscape requires at least three socio-material factors to be in place:
biodiversity, access to plant-use, and the land-based knowledges of recognition
and application®. These factors do not serve this purpose alone and must nec-
essarily work together in order for agroforestry’s potential contribution to social
sustainability to be realized.

One last example will illustrate how this theoretical framework can be applied
in thinking through plant-use in Trinidadian CAFSs. Coffee is seldom harvested
in Trinidad anymore because it is no longer profitable to do so. The man pictured
in Figure 5.1, one of the aforementioned young and enthusiastic farmers (section
1.2.3), picks it because it being on the land affords actions that result in his
pleasure, pleasure he derives both from the act of picking and the flavourful reward.
In order to derive this pleasure he needs coffee trees, access to those trees, and the
knowledge of how to pick and process the fruit, which will result in the flavourful
reward. The picking solicits him because he values the product and process, he
sees the land as both PFP and PFT.

Taking the ethnographic and theoretical work together, this research shows that
biodiverse agroforestry systems are more than agroecologically sustainable land-
scapes (Schroth & do Socorro Souza da Mota, 2014; Sileshi et al., 2014; Sonwa,
Weise, Schroth, Janssens, & Shapiro, 2014). When combined with supportive so-
cial infrastructure, they also have the potential to enrich the cultivationscape of
affordances for those who work with the land.

3See Figure 4.6 for schematic.
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Figure 5.1: Coffee (G043) can be grown in Trinidad, but doing so is rarely prof-
itable. Nonetheless, some farmers take pleasure in picking and processing
the fruit (UC069).

Cocoa is a product of land, labour, and love. The words of a 19th century histo-
rian were echoed to me throughout my stay on the island: “There are few, perhaps
no agricultural or horticultural pursuits so delightful as that of the cultivation of
cocoa” (Joseph, 1838, p. 84). Theobroma cacao is a special species. It was special
in the past, playing various parts in the stage play of society that few other plants
are ever offered: mode of exchange, vehicle for ritual, stimulant, and more. And
it is still special today, breeding a level of passion in some people inexplicable to
the uninitiated.

Profit-driven capitalism has brought a particular type of prosperity, in varying
degrees, to much of the world. It has also been a significant contributor to the
changes in climate and ecosystem functioning that we observe today. The global-
ization of resource distribution facilitated by innovation in logistical technologies
and fossil fuels lead us to a world in which Belgium is known for its chocolate,
even though growing cocoa in Belgium is not climatologically possible.

If agriculture is going to be a global project, and if that project is going to be
something we can sustain in perpetuity, or for as long as the climate and weather
allow, then we are going to have to care. At every point in the chain. I believe the
passing along of this passion, and of the knowledge about living well while sharing
your environment with these trees and their associates, is the most positive thing
we can hope to happen in the cocoa-growing world.
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As consumers demanding chocolate consumption from outside of the tropical
regions where cocoa can be grown, we automatically implicate ourselves in the
lives of the people who make that consumption possible. There is global demand
for sustainably produced cocoa, and if the Republic of Trinidad and Tobago is
going to continue to be a nation that is able to export cocoa, the primary challenge
for Trinidadian cocoa producers must be addressed. To hire workers is expensive
and there are too few able-bodied persons interested in practicing the physical
labour cocoa cultivation calls for. In order for labour to no longer be an issue for
farmers, people must be able to thrive while doing this work. And a combination
of biodiverse cultivationscapes and amiable farmer-worker agreements that open
access to the interaction with that biodiversity has the potential to vastly increase
the likelihood of workers thriving.



Appendices
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AFS
CAFS
CES
CRC
ES
GAP
IU
NTFP
PFP
PFT
TEK
UWI
VDC

Acronyms

agroforestry system

cocoa agroforestry system
cultural ecosystem service
Cocoa Research Centre
ecosystem services

good agricultural practice
interaction unit

non-timber forest products
potential for production
potential for thriving
traditional ecological knowledge
University of the West Indies
value for domestic consumption
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Glossary

affordances

“relations between aspects of the (socio-material) environment and abilities
available in a form of life (Bruineberg, 2018; Rietveld & Kiverstein, 2014)”;
“the noun form of the verb to afford (Stoffregen, 2003).”

agrarian landscapes

“the portion of the earth’s surface that is directly affected by the activity of
farming and food production” (Zurayk, 2012).

agroforestry

“the art and science of farming with trees” (Somarriba, Orozco Aguilar,
Cerda Bustillos, Lopez Sampson, & Cook, 2018).

agroforestry system

a mixture of agricultural (intentionally cultivated) and non-agricultural (wild)
plants on the same land management unit (Food and Agriculture Organiza-
tion of the United Nations, 2017).
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associated species

plant species, other than that which produces the primary crop, which are
growing or being grown in an agroforestry system; encompasses companion

crop and non-crop.

By distinguishing here between growing and being grown I mean to imply
that there are some species which are purposely planted in an agroforest,
those which are grown, and others that exist in that geographic space as a
result of other-than-human actions, those which are growing. Plants referred
to here as “growing” would be referred to as “wild” in other categorizations,
though I chose to make the grown/growing distinction here to avoid the trou-
blesome concepts of wild and wilderness (Bharucha & Pretty, 2010; Cronon,
1996; Cruz-Garcia & Price, 2014).

Shade and understory species come from original growth that was on the land
prior to its conversion to a cocoa agroforest, old and no longer productive
cocoa trees, or trees planted for the purpose of creating shade (Seedial, 2013);
that is, from retention, regeneration, and planting (Schroth & do Socorro
Souza da Mota, 2014; Somarriba et al., 2017).

retention plants were already on location when the land gained its “agro”

distinction

regeneration plants grow without human assistance, for example 1) from
a seed in the soil’s seedbank, 2) when seeds are transferred by the wind,
or 3) when seeds are planted by a non-human animal who partakes in

the moving of seeds from one place to another

planting 1) they are intentionally planted by a human; 2) they are unin-
tentionally planted by a human, for example, when someone eats lunch

and leaves the pit of their mango on the ground

cocoa

Theobroma cacao is a tropical fruit tree that grows to approximately 3 meters
in height. Produces pods the size of two to three fists in which lie a succulent

white pulp in a placental structure that holds 20 to 40 bitter white to purple
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cotyledons (seeds). Whence fermented in their pulp and dried in the sun
these seeds take on a character of their own that can be described as anywhere
on the spectrum from revolting to divine. At their fermented and dried stage
the seeds are traded around the world as the character-giving ingredient of
chocolate (Badrie et al., 2015).

In the academic literature ‘cacao’ is used to refer to the Theobroma cacao
tree, and all of its constituent parts (cacao leaves, cacao pods, etc.). Cacao
seeds are harvested from the tree’s fruits and taken through a post-harvest
process of fermentation and drying in order to produce what are commonly
refereed to as ‘cocoa beans’, or simply ‘cocoa’ (Bhattacharjee & Kumar,
2007). In the Trinidadian vernacular this distinction is not made: the trees
are cocoa trees, the pods are cocoa pods, and the seeds are beans, irrespective
of the stage of processing. In this thesis when referring to the Theobroma
cacao tree and/or any of its products or parts I will use the word ‘cocoa’, as
they do in Trinidad (Brereton, 2002; Neptune et al., 2007).

cocoa agroforestry system

“Cocoa agroforestry is a production system in which farmers intentionally
integrate shade trees with cocoa trees on the same plot together with food
crops (Asigbaase, Sjogersten, Lomax, & Dawoe, 2019),” cocoa is the primary

crop from the perspective of the farmer.

CAFSs in Trinidad are primarily shaded perennial-crop system, systems in
which shade-tolerant species are grown among commercial tree crops (Van Alfen,
2014, p. 273). By intermingling species in this way these CAFSs provide op-
portunities for farmers and communities to interact with, and benefit from

associated species grown and growing on cocoa-cultivated land.

cocoa estate

parcel of actively cultivated agricultural land on which farmers cultivate

cocoa as their primary crop; estate is the Trinidadian word used here to
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refer to what might be called a farm or plantation' in other anglophone
contexts.

companion crop
a plant species planted alongside, and commercially harvested in addition to,
the primary crop in an agroforestry system (including species sold for timber
and wood).

cultivationscape

a parcel of land on which humans manipulate plant populations with the
intent to harvest for consumption, use, and trade; a singular instance of
agrarian landscapes; (conceptual) the environment of ideas and thoughts
evoked by such landscapes.

cutlass

a long curved knife used as the primary tool in Trinidadian cocoa cultivation.

ecosystem services
benefit experienced by humans as a result of biophysical processes ongoing
in the environment with which we live.

farmer
a person who has authority over, and makes decisions on behalf of, the cocoa
estate.

field-everyday
the socio-material reality of agricultural work as it plays out daily for those
physically present in the field.

interaction unit

the effect caused by a person’s interaction with a plant, both material and

immaterial.

!Specifically, the word ‘plantation’ is not used, in large part because of its significance in the
country’s history as an (agricultural) “slave colony” (Kiely, 1996, p. 46).
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The interaction unit (IU) is the necessarily immeasurable cousin of the use-
case. For example, a vine is collected for the purpose of creating a wreath
to decorate the house for Christmas (see Appendix C, UC091). We could
measure the money that was saved due to the elimination of the need to buy
a wreath at the shop, or the calories expended in the harvesting process.
Alternatively we could measure, to a significant extent, the effect that the
harvesting of that vine had on the ecosystem from which it was taken, or the
monetary opportunity cost of the time taken for the harvest. Never though,
will we be able to measure the harvester’s satisfaction in contributing to the
household festive cheer, nor the wreath-maker’s pride. For how does one
measure pride? Certainly not in dollars and cents. Also inaccessible to the
enthusiastically quantitative is measurement of the addition of the wreath to
the household cheer and the effect of that cheer on those who inhabit that
space. We will never be able to know the breadth and depth of the IU, not
the number of people the person-plant interaction affects, nor to what extent

those effects affect those people.

The use values of plant biodiversity are often separated into the categories
tangible (or utilitarian) and intangible, with intangible value mentioned typ-
ically in a perfunctory manner, if at all (Kuzevanov & Sizykh, 2006). If we
are to loosen our grip on the necessity of monetary valuation it is important
to understand the intangible as inherently unquantifiable, and to accept this
without dismissing its value or attributing to it an arbitrary number. The
IU is the case-specific expression of this tangible and intangible value. For
each case of a person using/interacting with a plant there will be a tangible
or material effect, such as the person being nourished by a mango that they
pick from a tree for example. Additionally, that person, and an unknown
number of other people will derive value of an unknowable kind and quantity
from that interaction — perhaps because the sweet taste of that mango has
improved the mango-eater’s mood and they are therefore more jolly than

they otherwise would have been.
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land-based knowledges

knowledges learned on, and specific to, a specific geographic location (Wild-
cat, McDonald, Irlbacher-Fox, & Coulthard, 2014). These knowledges often
lead to proprioceptive understanding of how one can engage with the mate-
rial environment in which they find themselves as well as the recognitions of

the affordances in said environment.

livelihood
a means of securing the material and psychosocial necessities of life.

In this thesis I will examine the concept of livelihoods as they interact and
intertwine with agroforestry practices, ethnobotanical knowledges, and non-
monetary economies. I chose the above definition as opposed to the oft-used
“ livelihoods as the means of making a living (DfID UK, 1999, cited in
Shackleton, Shackleton, and Kull 2018),” because the phrase “to make a
living” has become inextricably intertwined with earning money in order to
secure the necessities of life. The goal here is to bypass that pervasive fiscal
construct by learning from the ways that people interact with agroforested
landscapes in order to secure the necessities (and frivolities) of life without

engaging in exchange of national currency.

non-crop

a plant or plant-part growing in an agroforestry system that is harvested
for personal or family use, or for community-scale distribution (i.e. not for

wholesale).

non-timber forest products
plants and plant parts harvested from forest stands by means other than
logging for purposes other than timber production.

plant

I have always liked plants: to eat them, to look at them, and to tear them
apart with the sole motivation of busying my fingers — just ask my mother.

I do not, however, claim to know much of anything about what it means to
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be a plant, or to call something a plant, or to give meaning to the concept,
plant. The scholars I have encountered who work with plants all give them
taxonomic names, in Latin, some of which are clever and most of which are
terribly difficult to remember. In order to follow in this tradition I collected
and pressed the plants that those with whom I was learning identified as use-
ful. I pressed these plants on site and dried them at the National Herbarium
of Trinidad and Tobago (the herbarium) where they kindly lent me a shelf.
Once I had finished collecting, some gracious botanists from the herbarium
identified the plants I had collected, clarifying what we had suspected in the
field, that a plant by any other name may well be the same plant.

“What, then, are we doing when we do work in taxonomy? The
same things as in any other science — making judgements and
generalizations based on them. Why do we do this? For the same
reasons as in any other science, to add to our understanding of
nature. What is the validity of our generalizations? Of the same
kind as in any other science; they are more or less probably true,
but never absolutely certain; the degree of probability varies within
each science. Why is this not universally recognized? Because of
the inherited obsession with causality. What does this amount to?
Concern with successive, rather than simultaneous, events. If the
pecking-order in the sciences is not to be determined by the extent
to which they are experimental, how would we determine it? I
am opposed to the existence of a pecking-order; but if we must
have one I suggest that it be determined by the complexity of the

phenomena under investigation (Rogers, 1958).”

I take great comfort in the above quote, for though I am ashamed to say
it, I myself have used the phrase “just a social scientist.” Let us embrace
the non-existence of a pecking order and relish the idea that we only ever

hypothetically know.

Though most would be remiss to label social phenomena as anything other

than complex, the language of social complexity is a language I am used to
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and will be using throughout this thesis. I would like to clarify here that the
complexity of the plant world is a complexity I cannot begin to fathom. It is
an intellectual pursuit I leave to the botanist, the farmer, the horticulturist,
the arborist, the soil scientist, the florist, and naturally, the philosopher. For
the purpose of this thesis a plant is what those with whom I was learning
in the field told me was a plant. I will refer to these plants as I came to
know them to be called, that is, by the vernacular name I most commonly
encountered (or in some cases, simply encountered first). Alternate vernac-
ular names, alternate spellings, and botanical names in adherence with the

International Code of Nomenclature can all be found in Appendix D.

plant-use knowledge

the understanding that someone has about the affordances available to them

when a certain plant is accessible for interaction.

Given the tumultuous colonial past that included genocides, enslavement,
and human trafficking, the Caribbean is one of the regions of the world
in which the terms ‘indigenous’, ‘traditional’, and ‘local’ are problematic?.
Plant-use knowledge has most often fallen under the umbrella of the terms
‘traditional (ecological) knowledge’, ‘indigenous knowledge’, and ‘local knowl-
edge’, often in overlapping and interchanging contexts. As I focus here specif-
ically on the subset of those knowledges that affords the use of plants to con-
tribute to personal and community goals the phrase plant-use knowledges

seems to be the most accurate and unburdened.

socio-material
the material layout of the environment as it intertwines with socio-cultural
practices (Bruineberg, 2018, p. 3).

species

A disputed definition. Often considered a group of living organisms within
which the individuals can breed and produce viable offspring. Here used to

indicate a group of plants or the general incidence of a specific plant.

2See M. L. Cocks (2006) for an in-depth discussion of these terms.
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sustainability

See section 2.7.1

the field

The field work for this thesis was conducted primarily in fields, which could
lead to confusion. Here when I refer to the field, I mean the cocoa agroforestry
system in which cocoa and associated species are grown, tended to, and

harvested.

Trinidad
The Republic of Trinidad and Tobago (T&T) is a twin island nation com-

prised of the two southeastern most islands of the Caribbean archipelago.
Trinidad sits 11 km off the north-eastern coast of Venezuela and Tobago 35
km north-east thereof. Together the islands cover 5,130 square kilometers
and are presently home to approximately 1.35 million people (The World Bank,
2018).

The research chronicled in this thesis took place exclusively on the island
of Trinidad. Trinidad itself is the only Caribbean island that is, in the
words of Joseph?, “an amputation from the neighbouring continent.1838” It’s
singular geologic origin has made the island particularly suited to abundant

and thriving vegetable life.

understory

collective term for the plant species grown and growing at or below the height
the cocoa trees within a CAFS.

Note: The designation of a particular plant as part of the shade canopy
or understory will depend on the age and height(s) of the resident cocoa

trees and could even belong in both classes in the case of plants that may

3Edward Lanza Joseph was a prominent British-Trinidadian journalist and author of his time
(Cudjoe, 2003).
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Figure B.1: Location of the Republic of Trinidad and Tobago in the world. Map

sourced from: http://www.freeworldmaps.net/centralamerica/
trinidad/location.html

be casting shade on new grafts* while residing under the shade of the older

portion of the tree and its neighbours.

well-being

the material inputs, processes, and outcomes that lead to a subjective state

of being well®

Subjective well-being (Diener, Suh, Lucas, & Smith, 1999), an oft-used phrase
in the academic study of what it means to be well (Ryan & Deci, 2001), is an
amalgamated measure of subjective life satisfaction, the presence of positive
mood, and the absence of negative mood. Though this approach has been
criticized for being hedonistic, focused on “feeling good” as opposed to “doing
well” (Jayawickreme et al., 2012). There is an extensive body of literature,
distributed throughout multiple fields of inquiry, which has lead to confusion
and abounding terms with overlapping and contradicting definitions. It is

beyond the scope of this thesis to define well-being as an analytical construct.

4The rootstock of one tree onto which the budding twig of another tree has been grafted for the
purpose of propagating more favourable genetic material without having to plant a new sapling.

5See Jayawickreme, Forgeard, and Seligman (2012) for an overview of the interdisciplinary con-
fusion this term has caused.
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I do believe however, that when used as a qualitative concept, removed from
proxies such as income or measures of satisfaction with life, this nebulous
concept of well-being is a useful way to think about the individuality and

subjectivity of what it means for an animal, human or otherwise, to be well.

worker

a person hired by the farmer to execute the field and administrative tasks
necessary for the cocoa cocoa estate to function as a commercial agricultural

entity.



Use Cases

This appendix shows the main results of the ethnobotanical fieldwork performed in
Trinidad. The table below lists 220 reported uses of plants, grown and growing in
CAFSs. Each of these “use cases” is given a code starting with UC. The following
data is provided in the table:

e One or more local plant names of the plant used

e The plant part used. Here I distinguish the following parts, adapted from
Amith and Thomas (2016) and (Jonathan Amith, personal communication,
2018):

— aerial parts: everything growing above the ground
— bark or fibre

— flower

— leaf

— plant exudates: sap, resin, latex, or nectar

— reproductive parts: fruits, nuts, seeds, or spores

— stem or stalk (not woody)

— subterranean parts: roots, rhizomes, tubers, bulbs, or corms
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— tender leaf and/or shoot
— whole organism

— wood or woody trunk or branch

e Plant ID, a code referring to appendix D with botanical information

e Use, divided into the following use categories, as adapted from Amith and

Thomas (2016) and (Jonathan Amith, personal communication, 2018):

— agriculture: e.g. soil health, seeds and propagation, shading, pest con-

trol, animal fodder, or field tools

— commercial: e.g. wholesale, timber or retail

— construction: e.g. thatching or dwelling frame

— fencing: e.g. enclosure or border marker

— fishing: e.g. poison, pole, or fish traps

— food and beverage: e.g. warm or cold drinks, food consumed raw or
cooked, or used for seasoning or processing

— human medicine: e.g. topically applied, or ingested as a tea/infusion or
solid

— ritual and ornamental: e.g. religious or spiritual uses, incense, orna-
ments, garden plants, or body adornments

— tools and material culture: e.g. household, toys and games, furniture,

clothing, cleaning, basketry, wrapping, or artisanry

e The end user. Use cases do not always occur on site; plants and plant parts
are gifted, traded, and sold in the communities where cocoa is grown and
beyond. I indicate the furthest reported location where the plant is used by

assigning the following categories:
— estate: used in the field for agricultural tasks or individual needs, or for
the purpose of improving the material state of the CAFS
— personal: used personally by the harvester or in their own household

— family and/or friends: distributed to households of family and friends

of the harvester
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— community: distributed throughout the community by people outside

of the harvester’s group of intimate relations
— domestic market: sold throughout the country via wholesale buyers

— international market: sold to foreign buyer (with or without middle-

man)

— historical use: use that is no longer practiced, though the knowledge is

retained

e A brief description of the way in which the plant is used

e Informant ID: the person who reported the use case to me. See appendix E
for demographic data on the informants and their relations to various cocoa

estates in Trinidad.



91

seo) aumIpaw
80 UOT})0029p ULIP PUR oyewl Ayrunuruod pojsedur uewny 118%9) Jeol joued stoq | 6I0DN
sqred
80 JINIJ oY} JeO Ssjeq FULER) Iappoj | einjnoride 118%9) aarponpoidax joued stoq | {T0DN
o8eronaq rruRpuRq ‘1ueq
Led Asunyd eruepurq [euosiod | JuOWIIPUOD pue pooj ov0o Jeol opeys ‘erueypueyq | L1000
seo) aumIpaw sqred rIuRpUR] ‘TUOQ
Lva IoA9] ® J'aI} 0} ‘I9ZUI3 YIIM XIUI PUR JOOI JO UOI}I0I9P oyewl [euosiod pojsedur uewny 0705 | ueeuelIdlqns opeys ‘erueypueyq | 970D
ROLIOWY [RIJUSD Ul OIJUR[ND, PII[ed SpuoLly o8eronaq rIuRpUR] ‘TUOq
2al ‘ueaqqrIe)) o) PUR BILISWY UIYer] JNOYSNoIy) It pasn Aopim 10 Afrurej Suruosess pue pooj 0v0o spred [erioe opeys ‘erueypueyq | GT0DN
SpuoLIy o8eronaq
ova I9DURUS INOAR] SB SMO)S O} POPPR SoA®Rd[ 10 Afrurej Suruosess pue pooj 250D Jeol yuewII[is ‘Jes] Aeq | FT0DN
SpuoLIy o8eronaq
ced I9DURUS INOAR[ SB SMO)S 0} POPPR SoA®Rd[ 10 Afrurej Suruosess pue pooj ¥509 Jeol JyuewII[is ‘Jes] Aeq | €T0DN
posseooxd o8eronaq 1007[s 10
¥0d 9[qIpe aIe s300ys aY} [euosiod 10 Payjo0d pue pooj 280D Jeo[ Iopuoay ooqureq | gI0DN
wsTue310
0zcd puel oy} sureja1, ‘ooeld ur [1os sdoay oye)se | Yjeey [0S | eInymoiise 280D afoym ooqureq | TT0DN
9STL 9I0Jo( POYOWS SOWIOWOS {pojnoids oq [[Im
01a SSUI[Po9s 9IoUM 9SNOYUDIS POWRI] & JO UOIIONIISUOD oY) I0] pasn EULAER) S[009} Py | eInjnoride 280D spred [erioe ooqureq | QT0DN
s8urypoos
20a querd o9 4a1p Surdoods 10J pey oY) ul spewt [9a0ys njduwordur [euosied S[007 P[eY | eanjnorise 2805 sqred [eloe ooquieq | 600DN
2Inymo
sowred [erejewt
ge | ooqureq ojur pagngs spnq (1409) oriowod :uaap[iyo Aq opew roddod reuosiod pue sAoj pue s[oo9 2805 spred [elioe ooqureq | R00DN
qurp a8eranaq
Lva ©99) I0J UOISNJUI OYB'UI reuosiod urrem pue pooj 210D spred [erioe wrejeqoaz ‘ysnq Aqeq | L00DN
seaIe 9sUap Y3NoIy) youeliq 10
Mrem 10 ‘wrtry ‘ounid sioxiom se opise ysnq Suidims 10j pasn ‘(SIoyjo yuniy Apoom
7a pue opedoA®R) 9911 ® JO YDURIQ € WO POSIO) [00) B :¥OIIS JOOID reuosiod S[007 P[eY | eanjnorise oD 10 poom | ®doqez ‘(e[ny) opedoar | 900D
syred
Led Armbur uodn rewInsuod 09 A[10911p 918)S9 S€ P[OS 971e)s9 [e1al | [RIOIOUWITIOD oD aarjonpoxder | wooqez ‘(e[n]) opedoar | GOODN
9011 oY) SUIqUII[D IoIOM ® AQ 9UODP 9 JSNUI JSOAIRY O} pu®R
[[®1 &I $991) 9sNeda( UlRI 9} Ul }s9Aley 0} snoreduep ‘doio sjqenyea jo5IeW sqred
Led ‘I9[BSO[OYM [BDO] B 0O} P[OS PUR SIOIOM 91R)SO A( POJSOATRY INLIJ o1)SoWIop o[ese[oyM | [RIDIOWITIOD roon aarponpoxdar | edoqez ‘(e[ny) opeooar | FO0DN
soseo[d oy sOpedOA® 9} [[€ 1ed
ued 9 puUe ‘90D ® pur ‘praIq JO Jeo[ ' ‘}Jes sl Youn| Ioj sSuriq oy [[e merx o8eronaq spred
67 | ‘PIoY oY2 Ul oW1} 1S9 dY) ST UOSBOS OPRIOAR :I9IOM dUO 0 SUIPIOIOR reuosiod pownsuoo pue pooj oD aarponpoadar | weooqez ‘(e[n]) opeooar | €00DN
merx o8eroaaq spred
Led uoods e Yim urys Jo 1o padoods yng jo ysoy reuosiod pownsuoo pue pooj oD aarjonpoadar | weooqez ‘(e[n]) opeooar | 00D
(Tensia) JUOUIRUIO
00 orjoyIser s JouLre] oY) sesea[d reuosiod | [ejUOUIRUIO pue renjux S60D sqred [erioe swnunyjue | 10000
jo3IRW 9Y) jo3 IR
00a 1e pos aq 03 do1d uorueduwod A103s19pun se Umois jue[d [ejuUSWIRULIO OI)soWIop [re3ol | [RIDISWITIOD G605 sqred [erioe swnunyjue | 00000
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




92

possoooad EXACYET ] syred
Led uotstaoxd se jes pue [10q reuosiod 10 Payjood pue pooj ge0H aarponpoadex eIRYD | LE0DN
Asunyp 10 Ieyoue oyew 0} odded yim xrur ‘preosip o8rI9A0q syred
11 pue ysepj 0008 IoUUI SAOWSI PUR [[RWS A[[€dI [[SOf I9INO IND reuosiod | jJuULWIPUOD pue pooj Ge0D aa13onpoidarx eleyd | 9800N
youeiq 1o
yuniy Apoom
e1a $991) 20202 FUIPRYS 10] pojue[d 991} UOWUIOD EULER) Surpeys | einymoiide 0805 10 poom Ieped UeDIXOJN ‘Iepad | Ge0DN
youeiq 10
jo3Ieu jyuniy Kpoom
¥Sa 100J-paeoq oY) Aq pred sIoulIe] ‘[l MeS 0} P[OS PUR AQ PoIsoAIRy or3s9WIOP Ioquur} | [RIOISWIUIOD 0805 10 poom Iepod UROTXOIN ‘Iepad | FE0DN
youelq 1o
ey yuniy Apoom
2ed UOTONIISUOD 9JR)SO UO EULER) Sul[[emp [IO13ONIISUOD 0805 10 poom Iepad | €e0DN
2Inymo
sowresd [ereyewt syred
°ed (Jeeymurd Iepad,, ‘ueIp[iyo Aq yimm poderd spoos Arunuruod pue sAog pue s[o09 0805 aarponpoadex epe) | ze0DN
pesseooid a8eranaq sqred
6ed Surjueld woly syjuow XIs UI 189 0} Apeal ‘uolsiaold se jes pue [10q reuosiod I0 Payjo0d pue pooj 2905 | uwourIIOIqNS 'ARSSRD | TE0DN
melx a8eIronaq sqred
80 MRl JINIJ 10 reuosiod pownsuoo pue pooj 60TO aarponpoadox maysed | 000N
pesseooid a8eranaq spred
80 3UI{00D P[OYaSNOY Ul POsT SPads reuosiod I0 Payjo0d pue pooj 601D aarponpoadox moysed | 6z0DN
p1o> seay auIIpau
Lva UOWWO0D 977} JedI) 0} JULIP PUR [I0q ‘€GX) PUR ‘9ZL) ‘OFD) YNM X reuosiod pojse3ur uewny 620D spred [erioe ysnq mejuadied | z0DN
pooerdal aq 01 Surpssu a10Joq SIBdA 9
09 dn s)sB[ UOIJONIISUOD JOOI ‘UTRI 977} JO N0 103 0} sIoIom JI0J 9ov[d
® (00D |[qe) oy} sdeay pue jeay] oY) sjoepadl { ednl, 10 ny jeres e
L€ | I0J Jool JyS1j-urel & 9)eoId 01 UsAomIdul pue padderreao spuoiy wyed UL ER) Juryojey) [UOIONIISUOD 1605 Jeo[ wred jered | Lz0DN
(punoj aq ues
mouy| Aoy} yorym ‘squeld osoy) I0J s 01 A[[eoyroods ouIod SIoquIaw aurIpaw ysnq
200 | Lrunuwmuod) yyeq ysng-g e oxewt jey) sjue(d auru 9yj jo suo :Suryeq Arunuruod Iosuea[d uewny 2209 Jeol a[pued o118 d[puBd | 970D
quLp o8eronaq ysnq
20 €97 I0] UOISNJUI OYBW reuosiod uLrem pue pooj 2209 Jeol a[pued ‘o118 d[puURd | GZODN
QUISINO EXACYET] syred toddad
Led ueipepruri], jo jred juejrodwr ue st oones Iodad — sones 1eded oyewr reuosiod | jJuULWIPUOD pue pooj SH0D aa13onpoidarx piiq ‘redded pnq | $z0DN
(Jodad noyim youny jyes merx EXACY L] syred soddoed
ecd | 2ued nok, :youny Iey) 10 Py oY) ul ysng e woij siodad asn sioxom reuosiad pawnsuod pue pooj cr0O aa13onpoidarx piiq ‘redded pnq | €z0DN
2Inymo
[eLIoIRW
11 asnoy ot) deems 0} wooIq ® ayewW 0} pajpung sjue[d ojdiymu reuosiod proyesnoyy pue s[oo} €e0n syred [elIow woolq | gg0DN
syred
Led Arnnbut uodn sioquiawl A}TUNWIWOD 0} A[}I9IIP 91B)SO e P[OS UL ER) [ejal | [RIOISUIUIOD 900 aarponpoidox yngpeaiq | 17000
120W [IIM 00D pUR dqnd ‘Ysof urewr
asn ‘qreay eAowal pue urys [eed —  umop [10, ‘oid Jnijpesiq soLij possoooad EXACYETe] syred
Led ymagpeaiq (reded xov[q UM USRS OI[IRS puR I9)Ing YIM Pofloq reuosiod 10 pPax00d pue pooj 9005 aa13onpoidarx ymagpesiq | 0zZ0DN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




93

Sunyued woy

SIR9A 9Al 0} 99l Ul JINJJ I S9aI) :9)R[000YD APaIyd ‘sjonpord joxIeW possoooad o8rI9A0q syred
¥ ©OD0D STOLIRA I0] posn pue ‘polip ‘dnd JINIJ Ul POJUSULISD] SPOdS | [RUOI)RUISIUT 10 Payjo0d pue pooj 0005 | oaronpoadex ©0200 | 960D
spusLyy possoooad o3eron0q syred
ST }ORUS 100MS ® Se U9)Rd puR pojeIpAyap ejusoe[d Imniy I0 Afrurey 10 Pasjood pue pooj 0005 | oaronpoadex ®0200 | GGODN
Surdy aInymno
dmnd oeoed a1y ‘1qy [eLIe)e
200 | proy reys sSeq oryse[d oY) Jo o1y 03 dUIM} sk pasn uodnyd Jo yIeq 3jos [euosiod ‘odox pue s[oo9 0005 | °1qy Io yIeq '0200 | FG0DN
1007[s 10
80 S9011 U9OM)D( 9OURISIP JULINSeOW 10] pasn uodnyd [euosiod S[009} Py | aInjnoride 000D Jeo[ Iopuoay '0200 | €60DN
2Inymo
[eLIeyR
9T spod 3uroRIO O[IYM UO }IS 0} JO3ON( ALIIP IOA0D O} POST SOARI[ reuosiod Jewt pue s[009 0005 Jeo[ ©0200 | 7G0DN
melx a8eIranaq spred
90 JoAe] 199n0 Axem A YS3Is ‘Surysoijor pue dsuo ‘odir uoym UeoI3 reuosiod pownsuoo pue pooj 9605 | oanonpoxdax auoydojsLyd | TG0DN
pesseooid a8eranaq sqred
900 [SIP OpIS JI0J SUOIuO M AIJ MO[[RYS reuosiod I0 Payjo0d pue pooj 9605 | oanonpoxdax asuoydojsLyd | 0G0DN
P[O2 uOWUIOD seay aurIpaw
Lva oY} 101} 0} ULIP ‘[I0 SAI[O pu®R AoUOY YIHIM XIW PUR UOI}O0I0P el reuosiod pojso3ur uewny 6705 spred [eroe ysnq sewysuyd | 6F0DN
jo3IRW melx a8eranaq spred
cocd POOJ JorRUS se AIJUNO0d 9y IMOYSNoIY} p[os or3soWIOpP pownsuoo pue pooj 9905 | oanonpoxdax Ioriroons ‘opnbryd | {FODN
spusLly syred
Led Po9J piaiq I0 Afrurej IoppoJ | eanjnorise 990 | oanonpoxdax Ioriroons ‘opnbryd | L7000
ooqureq 9souI))
SiZel ysyAeio Surreads 10] pesn Ieads ooquieq Arunururod orod Surysy 1805 spred [elioe ‘ooquueq Aouryd | 90NN
oquIeq 9s99UIYD
Led Axmbur uodn sioquiew AJTUNUWIWIOD 0} A[J09IIp 91RISO 1B P[OS UL ER) [e1ol | [RIOIOUITIOD 1805 spred [erioe ‘ooquueq Aouryd | GHODN
(Tensrta) JUSUIRTLIO oquIeq 9S92UIYD
00a sployesnoy npury [enjuids opisino pajoalo ‘sgep 10j sojod se pasn AUNWWOD | [RIUSUWRIIO pue [enjL 1805 spred [eLIow ‘ooquueq Aouryd | FHOON
(so019 oy Surunid jo o[qedes pue 0} o[qe[rese
SIONJIOM JUSIOIPNS 9IOM 9IOYY) JI POPOdU 9 J0U P[NOM SIY)) SI9I)
91} UO Yoeal JO IO Jurmois are spod v020d usaym AJuo pasn are sojod oquIeq 9s92UIYd
cod osor[} ‘ofod ooquieq e Jo pue oY) 0} Paxiye soxids JullsoAIey] [999)S UL ER) S[00} P[oY | eanjnorise 1805 spred [erow ‘ooquueq Aouryd | €F0DN
syred
Led Armbut uodn sioquiowl A}TUNWITOD 0} A[}09IIP 91B)SO 8 P[OS UL ER) [ejal | [RIOIOUITIOD €005 | eanonpoxdax nu pealq ‘eudrereyd | gHF0DN
renjuads
1o JUOUIRULIO spred
Led sSurppem A[reoyroads ‘s[eAI}se] URIPU] I10] Pasn Ayrunururod Snot3dIpar pue [enjux €005 aA13onpoidarx mu peaiq ‘eudrejerd | IF0DN
jo¥Iew o1} Ul }I ANq 0} pIloje SpuoLIj pessaooid o8eroaaq spred
€0a jouued puR Pooj o) JO PUO] AISA SI OYM IoUUILSW AJIUIe] ® I0] POARS 10 Aruuej 10 pPax00d pue pooj €005 aa13onpoidarx mu peaiq ‘eudrejerd | OF0DN
A1IMD 0jUT OPRW USYJO ‘UDIP[IYD pessaooid o8eronaq spred
6 Aq PoAO[ [[om J0U ‘oInjxe) oyI[-0jejod — uoisiaoid se jes pue [10q reuosiod 10 pPax0o0d pue pooj €005 aa13onpoidarx mu pealq ‘eudrejerd | 680D
NurIp EXACYETe]
L¥d ©d) I0J UOISTJUI oyell reuosiod wIrem pue pooj 1109 Jeor Aeprpueys ‘Aefipueyd | fE0DN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




94

sworqoad porjdde QuIdTpaw syred
L¥a ako 10y 9hs ojur pmbi| pajood doIp pur 001 JO UOI}D0IAP SR [euosiod Aqreordoy uewny 705 | uesurIIIqNS poom 9e08 ‘1Aed Aeyp | 92000
potyy ued pue padI[s poosd spuoLly possoooxd o3rIonaq 100YsS 10 ysnq ‘ysnq
ced AIoA ‘pa[00D seY 3001 PA[log 92UO ‘uolsiaold se Iaqn) jes pue [10q 10 Afrurejy 10 Payjo0d pue pooj 6505 Jeo[ Iopuay uoeysep ‘usdysep | GL00N
spuoLly possoooxd o3rIondq ysnq ‘ysnq
€0d so[qe)e8oA poma)s JO YSIP [BDO] UOWIUIOD B ‘OO[R[RD el 0 pasn 10 Afrurej 10 Payjo0d pue pooj 6505 Jeol uoeysep ‘usdysep | 7000
syred
ced SUSIIYD 0} Paj EULER) Iappoj | einynoride €805 aarponpoidax wod | €000
possoooxd o3rIoAdq syred uejeOR] ‘UeIeNe]
led uoistaoad se Jes pue UseIs S[IyMm [10q [euostad 10 pay00d pue pooj 7905 aarjonpoidal ‘ueged e[ ‘Sy SuIood | zL0DN
jo5 IR sqred ue)eOR| ‘UR)RR]
Led Ioesa[olm [BDO[ 0} P[OS o13soWIOp o[eSo[OYM | [RIDISWITIOD $905 aargonpoidax ‘ueqedn e[ ‘Sy Surjood | 12000
99IJ JI0J 91 UOAIS oIR pUR OWOS I0J renjds
SIONIOM 91} S Ad1[) Peou Ul USYM OS S9)B)SO ROD0D UO PUNOJ 9q Ued 10 JUOUIRULIO
11 | 9 mowy Ayrunwtnod oy} ut ojdoad ‘s[eiounj npury ur jue[d [RILOWLISD Arunuruod SNOISI[I pue [enjLx €10D portodar jou e[e[oSu0od | (0L0DN
qurp a8eranaq sqred
el So3eIoA9( 99]JOO I0] POJSROI PUR ‘DOLIP ‘POJUSULIO] SPOOs reuosiod urrem pue pooj IS7Te) aarponpoadox (easnqoa) @opod | 690D
jesIewt syred
YA 1SOAIRY JO 1500 SI9A00 A[oaeq jonpoid Jo o[es ‘Aqqoy se pojseAley or3soWIOp [e19I | [RIOIOUITIOD ST} aarponpoadox (easnqoa) @opod | 890D
$0919) I93I0US
I97}0 puU® BOD0D 9} SUIA0IISOpP puR Iomo[ SUIA} WOIJ $3SNOO0[ 1)
1990 urd Aoy} pejue[d oI JNUOD0D JO SIRAIIND [[B) AIoA JI {181y Iy [019u0D
[Sdal Ay Aoy) ySnoyy ‘ssoror owod Ady) Iojjew jue[d Aur 9 [[IM SISNOO] UL ER) 1sod | eanymoride GG0H Jeo[ MU Iojem ‘INuUod0d | 290D
wsiuesdIo
Led pojuerdar oq pue jnoids 03 punoid oy} UO 1JO[ oI8 SINUO0D0D AIP UL ER) Surpeys | einjmoride GG0H ofoym MU Iojem ‘INuod0d | 990D
pooerdal oq 03 Surpssu 2Ingno
aI10Joq sIeaA 10J 1se[ swoodq 9soy) ‘yoiod oy} Surdeoms I10J wooiq SpuoLIj [eLI)RT
11a ' ORUI 0} Pa[puNnq PUe ‘POLIP ‘PaIdd[[0d PUOIJ JO (LI WIOI S9IqT] I0 Afrurej proyesnoy pue s[o09 GG0H 21qY I0 yIeq U I9jeMm ‘INU020d | G90D N
o3rIoA0q syred
OF( | WNI )M POUWINSUOD USYJO ‘JUSUIYSIIJSI UOWWOD © A}IARD JINIJ UL PINY reuosiod SuLp proo pue pooy Ge00H aarponpoadex nu Iejem ‘Qnuodod | F90DN
joxIRW syred
Led Ia[eso[oyMm [BD0[ 0] P[OS pur Aq pajseArey o1189WIOP o[eSO[OYM | [RIDISWOD Ge0H aarponpoadex MU I9em ‘INU0d0d | €900
soryyenb orjeygsoe s 91 10j paziid Ajremorjred (Tensia) JUOUIRULIO wisTues10
20 SSOW BOD0D {9U8dS AJIATIRU YOINYD Ul sNso[ Aqeq JO 9YsaId 10] Surur| ATunuuIod | [eIUWRUIO pue [enjux 6L05 afoym ssowr 000D | 900N
opIsINo oY) seay aurdIpaw wisTues10 ysnq
801 woIy pejeay uesq sey Jeyr Apoq oY) s[ooo jueld SIy} JO uoIsnjul ue reuosiod pojse3ur uewny 500D afoym uojIng ‘qurwa vod0d | 190D
Apoq seay aumIpaw wisTue310 ysnq
Sl o1[} S[00D ‘Sulysaijel ‘Ajurua AJendea s9ise) ‘I9jem Po[Ioq Ul UOISTIUT reuosiad poagsagul uewny G005 a[oym uojgng ‘quiua o202 | 090D
SpuoLIj sogeronaq spred
ceda oom[ dind €000 WOoIJ opew Wl 10 Afrurey JurIp proo pue pooj 0005 aarponpoadex ©000D | GG0DN
pooj ysy 10y (3senber uodn) sroquow syred
S1a Ayrunuuiod 09 udAl3 a1e (spass jo parpdure 9ouo) spod ©0200 Ayrunuruod Ioppo} | eInjnoride 0005 aa13onpoidarx ©020D | QGODN
SpuoLIj o8eroaaq spred
ced wn oYew 09} pajuounte) dind oYy woij #omfl 10 Aruuej JNuLIp prod pue pooj 0005 aa13onpoidarx ©0200 | LGODN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




95

SpuoLIj merx o8eronaq spred
el mel )Ny jes 10 Aruuej powmnsuod pue pooj 0205 aa13onpoidarx mmygedeid | g60DN
spusLyy merx o3eron0q ojAoomrnod
iatel Mmel NIy jes 10 A[ruuej powmnsuod pue pooj 6105 Jeor Jremp ‘ordde uepio8 | $60DN
spusLly o3eronaq syred ojAoomrtnod
°1d JUOWIPUOD [BDO] WOWWIOD © ‘B}[RYD deW 0} posn iy adrrun I0 A[rwre] | JUOWIPUOD pue pooj 6105 | oanonpoxdax Jremp ‘ordde wep[o3 | €600
o3rIon0q syred
PZel yeow SUTUOSEIS reuosiod Buruoseas pue pooj €G0DH | ueeueiIvlqNS 10p38uid | 76000
spusLyy o3eronaq syred
11 oW} SRW)SIIYY) IR 109( IoJULS oxell I0 Afrurey JuLIp poo pue pooj €605 | uwouRIIIqNS L3uIs | 16000
qurp a8eranaq sqred
Lva 299 I0] UOI}O0I9P R ‘1001 91RI3 reuosiod wrrem pue pooj €605 | uwvouRIIIqNS L3uId | 06000
a8eIranaq syred
ged 1ROW UOSBOS 0} POSTL reuosiod Suruoseos pue pooj PITD | UeoURILIDIQNS orres | 680DN
seay auIIpaw spred
6va RUIYJSR JBaI) 0} B} 9RUW O} PO[IOQ J00I PUR SoARd SIq reuosiod pojso3ur uewny GITH | uerouRIIDIqNS efued | 880DN
(Tensta) JUSWRUIO wistueSI0
80 97e1)S0 91} JO OI119[}SOR 97} O} SPPR ‘IoMO[ Ul ULyM [NjIIneaq 91e)S0 | [RJUOUIRUIO pue [enjL IO ofoym o011 quedoquey | LR0DN
spuoLiy melx a8eranaq spred
Led 100Mms AIoA owI0D9q URD ‘9)se) Julysoqjol ‘Aoml ‘mer ymij jes I0 Afrurej pownsuoo pue pooj 9¢0H | eanonpoadax s1e3uy oAy | 980D
seARe[ Surool-snonoouut jo o[id ® yresurepun
WOY) OPIY USYJO SIONIOM oI} JOo porred ® I0J PO o) Ul UIRUIOI
09 Poau ROD0D PAYSOAIRY JO s3eq JI 810Ja1a(] ‘91 Jo uolssesod ul suoAue
SiZel Aq o[qnoI} yonuw Jnoyjim p[os aq ued jey) doId a[genyes ® s BOD0D UL ER) S[00} P[eY | einjnorise 1905 Jeol 3y | 800N
punois oY) uo peoe[d usym p[ey oyl ul A4IIp 009
geq 3ur1108 woiy swoll [euostod 1oy} dooy 01 SoArd] 9SOY] OST SIOIOM reuosiod S[00} P[eY | eanjnorise 1905 Jeo[ 3y | ¥800N
2Inymo
(o1sed  pa[[ed ysIp [820] oY} SpUoLIj [eLI)RT
0ea Areoyoads (3urjooo pur o8el10)s 10 poo] Surddeim I0] pesn soARd| 10 Afrurey Surddeam pue s[009 190D Jeol 3y | €80DN
sse001d uorpRIULULID} O} SULIMP {) sea13op (¢ 0} dn osuI
09 aanjeroduro) smofe (ss9001d UOIIRIUOUWLIS] 8} Ul PIR 1RY) P[oy oyl aImymno
WOIJ S9COIDTW SOONPOIJUT PUR JBAY JUTUIRIOI AQ JUOULIDJ SOJR[NSUI [eLIO)RT
0zd {20000 JUIUOULIS] JO [[N] SOXO( UOI}RIUSULID] JOAOD 0) POSTL SOARI| 271e)s9 uorjemSUL pue s[009 1905 Jeol 3y | 800N
qurIp EXACY L] sseid
ced ©9) O1193I0Us,, UR SRl reuosiad uLrem pue pooj 9205 sqred [eroe uowe| ‘sseid 1oAd) | TR0
EXACY L] sseid
17a 1eoul UOS®IS reuosiad Buruoseos pue pooj 9205 sqred [erioe uow| ‘sseid 1oadl | 080D
seay aurdIpaw sseid
L¥d I9AQ] ® JedI) 0} NULIP PUR UOISTJUI el reuosiod pogsadul uewny 9205 sqred [erioe uowd| ‘sseid 1oAdl | 6L0DN
possoooad EXACY L] syred
6 am)xa) Awifs A[YS3I[s ‘uoistaoid se j001 jes pue [10q reuosiod 10 pPax0o0d pue pooj 0905 | uesurILIIqNS soope | 8,000
jo3 IR pessaooid o8eroaaq j007[s 10
ged (uowrwrooun) A1y 1198 10 M9IS UT S9ARS] SUNOA 1) 1€ URD | [BUOIIRUISIUI 10 Payjo0d pue pooj 0909 Jeo[ Iopue) soope | LL0D0N
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




96

seay auIdIpaw
L¥d opISUl 9} UO Pajesy ST APO( INOA JI JULIP PUR S9ARS] [I0Q reuosiod pogsadur uewny 20D Jeor ysnq 103311 | OT1DN
*9)[000D 09 IR[IWIS INOAR] 103 pessaoo1d o8eronaq spred
00a 0] POIULULIDY 9 OS[e URD SPods ‘UOIsIA0Id se Spods oY) Jed pur [10q reuosiod 10 Payjo0d pue pooj 80TH | eanonpoxdax imaspel | 60TDN
merx o3eron0q syred
{04 y1od poaqnd Jo 8Injxoe) o) sey SO ‘Mel JINIJ jed reuosiod powmnsuod pue pooj {0TH aa130npoidarx ymappel | gOTDN
o[[ojIouwIuI
Surwrey ‘oo1) owreqy
uago1jiu wstuedIo oY) ‘([eor109s11]) OvdRd
0za X[ pu® uosess AIp oy} SULINp [I0S 97} Ul dINISIOW UIRIDI 991} 91e)s0 | YIJ[eey [0S | oInymorise 2809 ofoym op aIpew ‘o[ejrowrwit | LO0TD)
o[[o3IouIwuI
youeiq 10 Surwrey ‘oo1) owrey
«pIeoq 8urxoq, se 09 asn a8eranaq juniy Kpoom oY) ‘([eor109s11]) ovded
L6 POLIoJol Sem 11 9SBD UOIYM Ul ‘SULJOO OYRUI 0} Pasn 9q 0} PasT poom [eo1109sTYq o8eI09s pue pooj 2809 10 poom op aIpew ‘o[ejrowwt [ 901D
o[0Tl
(Sof[ejrowul Apeys pue euusls jutod Surwrey Surwrey ‘oo1) owreqy
Jo ‘orer Aneaq [edidoI) Jo SO[SI INO SS9[C POX) **'S9deI AURW JO UOIJeU (Tensta) JUSUIRTLIO wisture310 oY) ‘([eor109s1Y]) Ovded
0zca INo sso[q Poxr), :eouepusdepul I0] Ua)IlIm Suos — oprid [eUOIIRU ATUNWWOD | [RIUSWRIIO pue [enjLx 2809 ooym op aIpew ‘o[ejrowwil | GOTD()
o[[o3IouIUI
S9917 BOD0D M ® sostwoidurod Surwrey ‘oo1) owrey
JUOAD Y1) JT USAD ‘S[[B] PUR SoS® 991} © USYM POJRID UD[NUI wisture310 oY) ‘([eor109s1Y]) Ovded
YA Ayrenb Y31y oY) 10J penfea ‘Iequiny Ioj P[os oq 03 snoiod 00} poom 91e)s0 | Yj[eey [0S | eInymoride 2809 ofoym op aIpew ‘e[ejrowwil | FOID()
d[e3r0tITUL
UOT)RATHTNO Surwrey ‘oo1) owrey
©0000 1M A[[eoyIoads 91RID0SSE S[ROO[ AURW JeY} JYSIS OIUO0DI (Tensrta) JUSWRUIO oY) ‘([eor109s1Y]) Ovded
czd ue st s1y} ‘odeospue] oy} Jo JySI| s1omopj o8urio doop WOO[q Ul UayYm AUNWWOD | [RIUSWRIIO pue [enjLx 2809 Jomopy op aIpew ‘e[ejrowwil | ¢0TD)
d[e310TIUL
Sururey ‘oo1) owrey
SV ueIpepruliy, jo siseq wistre310 o) ‘([eO1I09STY) OBORD
e1a [BOLI0)SIY ‘UOIJRATII[NIO ROD0D URIPBPIULL], UI 991} 9PRYS [RUOI}IPRI) CULER) Surpeys | einjmoride 2809 ooym op aIpew ‘e[fejrowwil | zOID
2In3mo
[eLIOYRT
00ad ITRT] UOT}IPUOD 0} TeSSUIA IIM XTWI ‘Iojem UI SIARS[ [10q reuostad proyasnoy pue s[jooy 1205 Jeol eaens | 101DN
seay auIIpaw 1007[s 10
Led dO® [DRUWIO)S I0] SOARI[ SUNOA JO UOISTJUI SRl reuosiad pagsagul uewny 1209 Jeo[ Iapuo) eaens | 00TDN
SpI[os aurdIpaw spred
Led unoo jereje[d dn sSuriq ‘endusp 10 2oInl 1y yurip reuosiad pagsagur uewny 1209 aa13onpoidarx eaensd | 66000
merx o8eronaq spred
Led MeI JINIJ Jes reuostad pewmsuod pue pooj 120D | earonpoidex eaens | 86000
S[[eyPIw uerd
spuoLly mer o3rIonaq syred | ‘Sy ‘eweurq (prepue)s)
[dal (P[IOM 97} UI 'URUR] }S9q 93, ‘Ml }INIJ Ied 10 Afrurej pownsuoo pue pooj 0405 | oaronpoadax ‘o[feyoIwt s018 | L6000
o[[eyoIm uRIs
jo3[IRW syred | ‘Sy ‘eueueq (prepue)s)
Led Io[esa[oYM [BDO[ O} P[OS or3s9WIOP o[eSO[OYM | [RIDISWITHOD 0L09 | earonpoadex ‘e[eyorwt so1s | 960D
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




97

syred
[ dal pooj Tewrue FULER) Iappoj | einynorise 8905 | oanonpoidax mesrewr | ZIDN
spuoLly possoooxd o3rIonaq syred
fSizel (e91eyD) oA1es0Id O¥RW (SOLLIND PUR SMI)S Ul Pasn 10 Afrurejy 10 Payjo0d pue pooj 0015 | oanonpoidax o3uew 3uol | LzIDN
aInymo
[ereyew syred
e1a s100sul [9dod 01 SO OJUI POLISSUI SOAO[D PUR POOI[S IINLIJ Arunuruod proyesnoy pue s[009 8105 | eanonpoxdax owll | 9zIDN
a2Inymo
dnd sseoxo JO [eaowal 91} UI SPSISS® ‘sura(q ©OO0D SUIAIP Y3noiy) Juoe [eLIe)e sqred
00a Buryios s1oxIom Jo spuey oy} o3 parjdde Iojem ym pajnjip aoml EULER) Surues[d pue s[oo9 810D | eanonpoirdax awil] | GZIDN
2Inymo
(esnw Surysearey 1ogJe A[[eroadse) juase [eLeyewt syred
11 soour)sqns ANo13s Ioyjo pue des o ues[o o} spuey o} porjdde eoml reuosiod Suruea[d pue s[00} {T0D aa13onpoidarx owl] | $¥ZIDN
a8eIranaq syred
Led Sy I0J SUINOSeos se pasn s3Iy jo aoml reuosiod Suruoseos pue pooj 810 | oanonpoxdax owll] | €ZIDN
seay auIIpaw j0017[s 10
[Sdal swo[qoId YorUWIO)S eI} 01 D) I0J SOARS[ SUNOA JO UOIJO0D9D OB reuosiod pojso3ur uewny 810D Jeol Jopuol owll[ | ZzIDN
uory
sowIoy 11079 SpuoLIy -egedoxd wisTue3Io
100 10J SSUI}IND 8e) URD SISYIOM PUR 9)0IS JO AMAIIUS $9901000D Jue(d 10 Afrurey pue spees | eanjmorige 7015 s[oym A1 108uI3 ‘ATI1 | 12TIDN
spred
{0 sosodand eurdIpewr payadsun 10J pasn [euostad umousun umousun 9015 aa1jonpoidarx mu .oy | 0ZIDN
seoy auIIpaw
0 uorsnjur oyeul Ayrunururod pajsagur uewny 8209 sqred [eLee peem jouy | 6IIDN
merx o8eroaaq spred
Hdal mel )Ny jes reuosiad paownsuod pue pooj ¥L05 aarponpoadex a8uelo 3ury | QITDN
renjrids
11 10J yse ordoed 10 JUSWIRUIO
Lva ‘s998)S9 BOD0D UO MOIZ 0} AJTUNWIIOD 9} Ul umouy ‘8urjeq [enjuads Ayrunuruod SnoIsrel pue [enjL 9105 spred [eLIow stoqoueu ‘UYsngyPy | ATIDN
seo) Elegiayyelcles
Lva P[O2 UOWIUIOD 91} 891} 0 BI] IOJ UOI}D0D9P OeUl reuosiod pojso3ur uewny 0505 Jeo[ poom I199eid ‘peaxeAey | 911D
Auued sryouely
wsruedIo ‘owul] jeams ‘QySIu
Led S00Ud] SUIAT] 271e)s9 2InNsoouUe Surouey 100D afoym oY1 Jo sorpe[ ‘rurwey | GIIDN)
Auued oryourely
(Tensia) JUSUIRTLIO (Apoom j0mu) ‘owu] 9eams ‘USTu
Led sjuowesueRLIR [RIOJ Ul pasn AUNWUWOD | [RIUSUIRILIO pue [enju 100D | M[els 10 wags oy} Jo sorpe[ ‘rurwey | FIIDN
Auued sryoueIy
3UIULAD ) UI 9TU [[OWIS SIOMOJJ oY) 9snedaq AemAIjuo spuoLyy | (A1090%J]0) JUOUIRULIO wisTue31o0 ‘omt] j10oms ‘JITu
10 1101]) Teau (;9Je1s) jueldel 01 91B)Se WOIJ SWOY SUININD OO) I[IOM 10 A[rure] | [ejuoureuto pue [enjux 100D afoym oy Jo sorpe[ ‘tTurwey | 11D
syred
Led 1senboal uodn sIeWNSUOD 03 A[JISIIP P[OS HNLIJ 21e)s0 [re3ol | [RIOISWITIOD 6605 aa13onpoidarx o8uew a1nl | zZI1DN
merx o8eroaaq spred
0ca Mmel NIy jes reuosiod powmnsuod pue pooj 6605 aa13onpoidarx o8uew o1nl | 1T1DN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




98

merx o3rIondq syred
yed MeI NI )0 [euosiod pownsuod pue pooj 260D aarponpoidax medmed | QFTDN
o3rIonaq syred
00a oom( qnay [euosiod JuLIp p[o2 pue pooj 0605 aarponpoidax yng uotssed | 2FTON
mel o3rIondq sqred
0sa MeI NI )0 [euosiod pownsuod pue pooj 0605 aarponpoidax yng uotssed | 9FTDN
QAT URD $99( [OIYM wsTue3Io
0sa Ul 9INSO[OUS Uk 93B1ID 0} A[[edoyrdads ‘90us] SUIAI] JUS[[90X0 Soyell EULER) aInso[oua Surouoj 0605 afoym yng uotssed | GFIDN
UDIPIYD mer o3rIoAdq syred
{04 Aq pejeardde Ajepim pue jeems A10A ‘spess oy} go dnd sty yons [euostad pownsuod pue pooj 8005 aarjonpoidal ooped | $H1IDN
preogsut [017u00 wsTue3Io
900 spod asay) jes Aoy} ‘@0200 Surjes wolj sjorred 193ep 03 pajue[d EREAEE) 1sod | euanjnoride 800D a[oym ooped | €71DN
(Tensia) JUSWRUIO wsiue310
00a SAVD o132 Jo d1191)sor 91} 0} Ppe pue [NJIINeaq aIe SPIYDIO0 91e)S9 | [RJUSUIRILIO pue [enjL 160D afoym pypoIo | ZHIDN
‘uorsstunrod  sIouwnIe] 99 JNOYIIM pUR [IIM [JO( ‘SpuUnoIsd aInymo
Sununy se Gy 9SN pue SI[} MOUY SIUNY PIYDIO, SoydURI] [eLIeyR wisture310
61 | oY) punore sjoor 1oy} Surddeim ‘pue[ L0200 UO $991) Ul MOIS SPIYDIO Arunuruod UOT)ROIDDI pue s[oo9 2605 ooym pyoIo | IRIDN
SpuoLlj (Tensta) JUOUIRTLIO wisture310
YA S7JRIO I9YJ0 PUR Y)ROIM SRUISLIYD OBl I0 A[rwre] | [RJUOUIRUIO pue [enjL L0D ofoym pieaq suewW po | OFIDN
0oTe[Rd ‘YSIp pesseooid a8eranaq spred
80 rendod oty A[[eroadse pue ‘SOLLINO ‘SMIS UI Pasn 9[RI9FoA UOWIOD reuosiod I0 Payjo0d pue pooj 201D aarponpoadox oIyoo | 6EIDN
melx a8eranaq spred
yod MRl JINIJ 10 reuosiod pownsuoo pue pooj 8605 aarponpoadox wou | QETDN
93se) 19931 seay aurIpauI
00a {(s9s1IM09 10] OpRW U9YJO) s409sul [odal 09 UOISNJUT YULIP pUR oyeut Arunururod pojse3ur uewny 6005 Jeol wedu | LeTON
jesIewt syred
Led Io[esa[OoYMm [BDO[ O} P[OS o1)soWIOp o[ese[oyM | [RIDIOWITIOD 6905 aarponpoadox oyouw | 9e¢1DN
aeds SuIpI[s © UOo Ueds JI (eurUR(] ‘O[[OUDIW SOIS) (L5 ULy} pesseooxd a8eranaq sqred
[ dal €95 01 19s0[d {(urejueld) ¢9r) URYY) J99MS SSI] N 0} IR[IWIS :AIJ reuosiod 10 Payjo0d pue pooj 6905 aarponpoidox oyouw | GEeIDN
$991) I9P[O Ul Paonpal sl jey) Kouepus) youelq 10
® ‘Topmod 09 spuoy des oy} 9sneoaq osn 03 oI }0U Op siojuedied jo5 IR yuniy Kpoom
S1a {00]-pIeoq oy} Aq pred siourrej ‘[[Iu mes 0} P[OS pur Aq PajsoAley | [RUOIJRUISUL Ioquil) | [RIDISUILIOD 9805 10 poom Auedeyowr | FEION
joxIRW syred
Led Io[esa[oyMm [BDO[ O} P[OS o1389WIOP o[eSO[OYM | [RIDISWIOD G905 aA1jonpoIdar | IS[[IY UeW ‘OLINg elew | €e1D()
possoooad EXACY L] syred
¢z SI991LI] o¥ew 0} AIj pue Inoy Ypm ymiy odur xru reuosiod 10 Payood pue pooj G905 aarponpoader | o[ UewW ‘olng ejRW | ZEIDN
syred
Led posJ 1e0/PpaIq reuosiod IappoJ | eanjnorise G905 aa1jonpoidar | IS[[IY UewW ‘olmg ejrewr | eI
USNq 9AT}ISUDS
‘querd 9AIYISULS ‘100D
SpuoLIj QuIdIpaw -InoA-jnys-Arew-Arewt
{ed Apoq X010p 0] JULIP pPUR UOI}O009D ORU 10 Afrurey Josueao uewny 910D sqred [erioe ‘ro0p-InoA-mnys-nIeN | 0€IDN
joxIeW syred
Led Io[esa[oYM [BDO[ O} P[OS or3s9WIOP o[eSO[OYM | [RIDISWITHOD 8905 aarponpoadex mesrewr | 6zIDN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




99

JuouI)RaI) STIo aumIpaw syred
$0d asodind-1ynuw se pesn pue dIYesol WOI] PaORIIXD [0 [RIJUSSD [euosiod pojsedur uewny GR0H | eanonpoirdarx aso1 | 69TDN
(Tensia) JUOTRTLIO
Lva IOMOJJ dAT)ORIY)E 91e)S9 | [RJUSUIRILIO pue [enju G0 Iomopy aso1 | R9TDN
SJUOWOSURIIR IOMO[)
Led 1191} 03 PpPe 0} J1 I0J SUL{OO[ dWI0D A1) USYM SISLIOY [BDO[ 0} P[OS EULER) [ejol | [RIDIOWITIOD 200D Jeol jueld Arepunoq ‘our | L9TDN
dogs pue 11e)s sJYSLI pur[ oIoYM 9)RIUI[OP 0) PUR ‘PROI 9] WOIJ S99} wsTue3Io
Led oY} paIejue Jey) Ik oY) SULILY I0] Yjoq SolIepunoq pue| uo pade[d EULER) aInso[oua Surouoj 200D afoym jueld Arepunoq ‘ol | 99TDN
seo) aurIpaw
yidel y9reay aejsoid I10J NULIP pue [10q Ayrunururod pojsedur uewny ]G0 Jeo[ 9[132U pal | G9TDN
mel o3rIonaq sqred
9ed MeI JINIJ )0 [euosiod pownsuod pue pooj $009 | oanonpoidax uenqurel | $91DN
(Tensia) JTUOUIRULIO qued Lrepunoq ‘sieo
Led sjueweSueLIe I9MO]J 0} pappe AUNWUIOD | [RIUSUIRILIO pue [enjL 7605 Jeol 1e08 ‘our ‘qguerd orpel | €910
Arepunoq wsiue310 querd Arepunoq ‘sies
Led 9711150 SIRWL {S991) BOD0D YY) 309301d 09 YeaIqpuim se pajue[d EULAER) aInso[ous Surouoj 7600 afoym 1e08 ‘o1 ‘querd orpel | z9IDN
possoooad o3rIoAdq syred
80 Suryo0o proyesnoy [euosiod 10 Pasjo0d pue pooj 1115 | eanonpoidar unydund | 19TDN
SpuoLIy merx o8eroaaq spred
Led Mmel )Ny jes 10 Aqruuej pawnsuod pue pooj L205D aarponpoadex resnyiod | 091DN
merx o3rIoAq syred Aegoaswiod
7oA Mmel NIy jes [euostad pawmnsuod pue pooj 6805 aa1jonpoidarx ‘oyyhoswriiod | 6SGTDN
spuoLly o3rIoA0q syred Aejoaswiod
va (esreyd *8°9) soaresord AInoaes snorrea oyeur oy pasn iy adrrun 10 A[rwre) | jueWIPUOD pue pooj 6805 aa1jonpoidarx ‘oyyhoswrtiod | QGTDN
(1oquresoN SpuoLIj merx o8eroaaq spred
e1a JO pud) SUO[ S}9oM OM) 0) SUO AJUO JINIJ I0J UOSLS ‘Ml JINIJ Jed 10 Afrurey paownsuod pue pooj 1,09 aa1jonpoidarx oerewod | 2GTDN
o8rIoAq
7a Jeowl SUTUOSELS reuosiad Suruosess pue pooj $205 Jeor awAyy ‘“eurpod | 9GTDN
joxIRW syred
Led Io[esa[OYM [BDO[ O} P[OS o1189WIOP a[eSO[OYM | [RIDISWIOD €909 | earonpoidax ureyuerd | ggTDN
possoooad o3rIoA0q syred
Led u9a138 uayM [10q 10 odLI usym AIj reuosiad 10 pPaxo0d pue pooj €905 aa1jonpoidarx urequerd | $G1ON
EXACYET] syred
L¥d Ao1ds jou 1edad ‘yeswr 10j uruOseSs reuosiad Suruosesas pue pooj GT0D aa13onpoidarx oyuewid | €G1DN
arow Aue pojue[d U9)JO 10U }I0J0 Y} Y1IOM J0U PUR YIOM pessaooad o8eronaq spred
{0 yonuw 003 9q 03 pajrodal (ployesnoy s IouLIe] ul pasn pooj ojdels reuosiad 10 Paxo0d pue pooj 1189} aa13onpoidarx sead uwoa8id | ZG1DN
jox IR syred
801 Io[esa[oyM [BDO[ O} P[OS or3s9WIOp o[esO[OYM | [RIDISWIOD €0TH | eanonpoxdax sead wodSid | 1GTDN
syred
Led 1senboal uodn sIeWNSUOD 03 A[JISIIP P[OS HNLIJ EILEATE] [re3ol | [RIDISWITIOD 9605 aa13onpoidarx enberes ‘qemead | 0GTDN
JoRUS Sk 189 PUR SOINUIM ()f; I0]
1es yium [1oq - sad4y yroq 10j ‘(jonbered) pmbiy 10oms A[ySI[s yarm
PO[[Y OpISUl Paas oYI[-INU020D © [im IoJre[ 19130 o) ‘(yemoad) poos SpuoLIj pessaooid o8eroaaq spred
11 | Moyym Is[[ews auo ‘}nij Jo sodA) JUSISYIP OM] Ied( 0} PIes 9919 ST} 10 Aruuej 10 pPax00d pue pooj 9605 aa13onpoidarx enberes ‘qemead | 67TIDN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




100

oAIsuadxoul AIOA oI' SOARD] UOT)RITTUT 2Inymo
onsed 10 1oded 9oUls I93Je JYSNOS SSO] PUR MOU PUNOJ A[Ised [eLIe)e
Led SSO] Y3NOY) A[OpPIm pasn 9oUO (SeIUOWDIaD UeIpu] I0J soje[d se pasn Ayrunuruod Iaurejuod pue s[oo9 870D Jeol reyos | 68IDN
jo3IRW syred euruRq 108Uy Ape|
Led Io[esa[olm [BDO[ 0} P[OS o13soWIOp o[ese[OYM | [RIDISWITIOD 2909 aarponpoidax ‘3y zer1omns ‘SyY {[Is | Y/TDN
Surjes mel o3rIondq syred euruRq 108Uy Ape|
ecd 103 repndod ‘iefrews ‘(o[EyDIW SOIF) (L) 0} IR[IUUIS ‘MBI JINI} }ed [euosiod pownsuod pue pooj 2905 aarjonpoadal ‘8y 1eurons ‘SY {[I1S | LY/IDN
sdofeadp 2In)xeg 9sTOW J0U INQ AOIIS [[JUN SINOY
QuWIOS 10J AIp 01 MO[[e ‘I9)em paledns Ul [10q ‘I9jem JNo azeanbs ‘sAep spusLyy possoooad o3rIon0q syred
ova OM} JI0J I9jem Ul Yeos ‘pull pue ysoy woiy yid o :yjyd perpued 10 Afrurey 10 Payjo0d pue pooj 7809 aarponpoadex Jooppeys | 98TDN
spusLyy mer o3eronaq syred
YA MRl JINIJ 10 I0 Afrurey pownsuoo pue pooj 7809 aarponpoadox Jooppeys | GRTDN
seay auIdIpaw
I1a PIO9 UOWWIOD S} 18I} 0 JULIP PUR UOI}O0I0P el reuosiod pojse3ur uewny GL0D Jeo[ [snq ouws ‘oues | FRTD()
queld smy) Aq paaes sem 91| seay aurIpaw sseld Iopun
00a 19y pIes JURULIOJUT ‘SONSSI S UOWIOM }@dI) 0} UOISNJUI JULID PU®R OXRW reuosiod pojso3ur uewny 0109 spred [eroe poos ‘Jeo[ Jopun peds | €8T
seay auIIpaw sseld Iopun
{ed 91eay 91eysord I0J UOISNJuI JULIPp pue [10q reuosiod pojso3ur uewny 0109 spred [eroe poos ‘Jeo[ Jopun pads | g8TD)
jo3IReUl e PRLCEETER aurIpaw spred
°ed [OIROSOI J90URD IO POS() | [RUOIRUISIUT [eoTpot uewny 70O aarponpoadox desemes | 18TDN
melx a8eranaq spred
11 wreaId 901 oI sogse) ‘uoods Yjm odil pue mel JINIj )ed reuosiod pownsuoo pue pooj 70O aarponpoadox desemes | 0RTDN
melx a8eranaq spred
80 sdouo p10ys jue[d 0} {Iep 007 ST )1 oIoYm pojue[d mel JInij e reuosiod pownsuoo pue pooj 201D aarponpoadox e[ipodes | 6L1DN
syred
Led MO[[oA o10UW SH[OA 830 I10Y) o'W 0O} SUSNMDIYD I0] Iojem ul jnd UL ER) IoppoJ | einjnorise 2705 | ueeurIiIO)qNS olPwNg ‘ueiyes | YLTDN
seay suIOTpaW syred
Lva poorq oy} Suruury} I0j pood NULIp pPue [I0q ‘001 91eI3 reuosiod pojse3ur uewny 2705 | ueouriIO)qNS olewng ‘ueiyes | LLTON
(prom
0sa $99q SsjoRIYIR CULER) Ioppoj | einjnorise €z0D Iomopy qure)) ojeur ‘nmoonol | 9,100
renjuads
osn 1o JUOUIRULIO wisTues10 (p1om
L¥d seruowaIed ul jueld o) pesn aaey 01 pres sejdoad snous3iput [eo1109sTq Snot3dIpal pue [enjux €20 a[oym qurep)) ojeur ‘nodnol | GLINDN
Inoae[j I19191q A[IYSI[S PUR [[SOI] ‘YSIp Pox00d Auer o8eronaq spred (prom
0sa 0] pPpe ‘SPo9s 9AOWAI ‘)JBS PUR I91eM [IIM SPIIS POISAOI-US) [0 Arunuruod Juruosess pue pooy €z0D aarponpoadex qurep)) ojeue ‘nodnol | yLIDN
ool  poai, & se o[doad 9soy) 0} Suriiejol
JO uIBLI0 91} 9q 03 PaJa[e — seoymbsow [odal 0} ULYS I8} UO SPdS osn perjdde QuIdTpaw syred (prom
Lva 9y} spunoins jeyj) Ysof pal 1ySriq oY) peaids sojdoad snousIiput [eoLI09STY Areordoy uewny €z0D aarponpoidax qure)) ojeur ‘nmoonol | €,1DN
auIdIpow syred
70d sd1esor w0y pajoeIIXe IO [RUIdIpaw reuosiod umouun uewny G680 aarponpoidax aso1 | gLIDN
yuLp o8eranaq sqred
$0a ©o) dryesol oxew 0} pasn reuosiod uLrem pue pooj G805 aarponpoidox aso1 | TLIDN
2Inymod
[eLIOYRTU wisTue310
70 Aol s8uriq owrysed e se sosor Surdooy reuosiod UOI1eDIDDT pue s[00} GR0D a[oym asol | 0LTIDN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




101

qurIp o3rIondq
ced ©9Y) 901U & SOYRW [euosiod uLrem pue pooj 1509 Jeol 9AT[O PepIUll], | 60ZDN
[000 Apoq oy} sdooy ‘soAwe] 9Al] PISOXO 10U Op (SoAR9]
G ‘e Aep ‘soawo] § ‘g Arp ‘soawo] ¢ ‘T Aep) Pasn saAwd[ JO IOQUINU ST} seo) QuIdIpow
21a Sursearour Aep A19Ad ‘QYSTRIIS SARD 99I1) I0J NULIP ‘UOI}O000P oxeuwl reuosiod pogsagul uewny 250D Jeor OAT[O peprull], | {0ZDN
o3eronaq syred
Lva 120U UOSBIS reuosiod Juruosess pue pooj LV0D aarponpoadex ojewio) | L0zON
SpuoLlj seay aurIpaw JoIy ‘s19931q
Lva sdurerdo [enijsuow I0J UOI}O0D9D ULIP PUR SR 10 Afrurey pojso3ur uewny 0€09 Jeo[ Io3uy 99177 ‘YJOIYyl | 90D
wstuedIo
{0 UOISOIO S[OIJUOD 91e)s0 | Yj[eey [0S | oInymoride 8805 ofoym eo1 | G0ZON
(Sumoery a1y :pejued usym usye) uornedssrd) youeliq 1o
o1y 07 ouoid AIoA s9a1) osnedooq pajue[d ULIJO JOU ‘IO d[en[eA jo5 IR yuniy Apoom
fSizal {900J-pIeoq oy} Aq pred sIouLIe] ‘[[Il mes 0} P[OS Pu® Aq PoISOAIRY | [RUOIIRUISIUT Iaquir} | [RIDISUITUIOD 880D 10 poom yeol | $0ZDN
0019e) Areioduwo) e oaro] pue ‘soaes] oyl de[s ‘UYs JIOY) jsurese aInymo
soaeo] Kropmod esoy) oor[d ueIp[Iyd ‘@oue)sqns Arepmod 9)Iym © wio] spuoLiy sowred [erejewt
{ed SoA®S[ O} [)eoUIopUN sol0ds o) Ieok oY) SULIND SWI} UIRLIDD © Je I0 Afrurey pue sAog pue s[oo9 9,05 Jeol snq oojey ‘yesa] 0orel | €0gDN
wsuesdIo
Led s3urjdes 20000 0} opeYs JO S[oAd] Y31y opiaoid soavo] o3re| UL ER) Surpeys | einymoride 80D ofoym eAtue) ‘eruue) | g0ZO
pesseooid a8eranaq spred
6ed s199911] 10] 99ei8 ‘(o1d 10j ysewr pue) uolsiaoid se 1oqny jes pue [10q reuosiod I0 Payjo0d pue pooj 80D | uwouRIIIQNS eAtue) ‘eruue) | 107D
a8eranaq spred purreure) Asuryd
Led dnd 3mij pepus[q YIM OPRW MULIP 100MS reuosiod JuLIp po2 pue pooj LT09 aarponpoadox ‘purrewre) 0oms | 00ZD
melx a8eranaq spred purreure) Asuryd
SiZel odlr uoym mel JINIJ 10 reuosiod pownsuoo pue pooj LT0D aarponpoadox ‘purrewre) 0oms | 66TDN
spuoLyy melx a8eranaq spred
Led MRl JINIJ 10 I0 Afrurej pownsuoo pue pooj 2009 aarponpoadox o8uelo ‘08ueIo 19oms | RGTDN
SpuoLIj seay aurIpauI
Lva (ng oY) od1ig8 10J ULIP 09 SAIqRC O} SAIS PUER UOIID009P SR I0 Afruurejy pojso3ur uewny ) spred [eLIow wooliq 39oMs | LE6TDN
ayorperey perjdde auIdIpow
Lva 101} 0} PRIYDIO] O} Jeo] poxeos ssold ‘Iojem p[od UI JeI[ JROS reuosiod Areordoy uewny ¥109 Jeo[ ysnquns | 961D
mex a8eranaq sqred
ced 100MS AIoA ‘MeI NI Jed Teuostod pownsuod pue pooj €605 aarjonpoadal ordde re8ns | gIDN
perjdde QuUIdTpaW
A7l uo1909Jul 9ko 10] 940 ur Ind pue soaes] Jo 9oml ssoxd reuosiad Aqreordoy uewny 6205 Jeo[ epul8 ‘Azzns uuiys | FETON
o3rIonaq syred
Led sy Ioao 90Inl ozooanbs reuosiod Suruoseos pue pooj 1S0D aarponpoidax a8uelo mMos | €6TDN
o3rIonaq syred
Led JuoWIYsaljol 10 Ie3ns Ym X pue oom( reuosiod JuLIp p[o2 pu® pooj 1S0D aarponpoidax o8uelo IMos | ZeIDN
pessaooxd o3rIonaq syred
80 oones 1o wel ojur opew reuosiod 10 Payjo0d pue pooj 101D aarponpoidox A1uroyp mmos | 16TDN
aInymo
(,pOOJ 1040 9301, @ A[[edLI03STY [eLIOYRTU
Led — ySnop [eswru1od ur paddeim jeswr) spejsed deim 01 pasn Ayrunururod Surddeim pue s[00} 20D Jeor meyos | 06TDN
unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




102

JuouI[le Aue Jeal} p[nod SpI[0S auIIpau

6ed | uerd sIy) pres owIos {10131q AI9A {P[OD UOWIWIOD 9} JBI) O} Jed] MOYD Ajrunuruod pojse3ur uewny 510D Jeo[ yoodedoz ‘seodepez | GIZON
aInymo
UDIP[IYD SUIRIIOIUD SpuoLIj sowred [eLIO)RT

sed ‘sAep awos 10] 0o( ® Jo soFed oy} ueemiaq 9Jo[ SI Jeo[ ® JI synoids 10 Afrurey pue s£o1 pue s[00} 1€0D Jeol PlIOM 98U} JO Iopuom | RTZDN
pordde QuIdIpow

00 que[edal }09sUl S€ UIYS UO S9ARS] LI reuosiad Aqreordoy uewny €09 Jeor o[reIRy pPrIm | L1ZDN

70a 1sodwioo se pasn pue asodwodop 03 pamofe ‘sofid ‘no o1e)so | Yj[eey [0S | eInymoride S0TH spred [eLIow sosseId prm | 91gDN
Suify aInyno
‘axqy [eLYRw

20 sjueld 10Yj0 Jo se[punq Iay30807} 913 03 pasn sseid Jo seoard reuosiad ‘adox pue s[0o} SOTD sqred [eroe sosselId plm | GIzON

wsruedIo

{04 Aq1(1910 [10S seaoxduur FRRESY aresy [0S | aangnoride SOTD a[oym sosselId prm | 120N
seay aurdIpaw

9¢ed UOTYR[NOIID POO[Q I0J UOISNJUI JULIP PUR SeUT reuostad pajsasur urwINY €05 Jeol a[11ou 2uYM | €TZON
Sury aInjno
‘a1qy [eLIs)e

Sizel 20200 Jururejuod s3eq jo sdoj oy} o913 0} SUIM) SB POSn Jed| PULER) ‘odox pue s[oo} 705 Jeo[ wed umouun | gigDN
2Inymod
S9)@)S0 9} 9IIAISS JRY) [eLIO)RT

e | speod o) Surues[d sIexIom AQ SWOO0I] JJIYsoqew se pasn spuogj wjed Ayrunuruod proyesnoy pue s[0o} 1705 Jeor wed umousun | 11gON
aurIpaw

20d souos eS8 ssed 09 sdoy Ayrunururod umousun uewny 2505 poejrodar jou OAT[O peprull], | 0T1ZDN

unw finoba90,) ar
-sofug U011 24959 (T 498() as)) as)) un)g 240d JuD)g WU JUD]J ar




103

Plant Species

This appendix lists the botanical information of the plants growing in CAFSs,
which were recorded as elements of the use cases in appendix C. The plants are
given codes starting with the letter G, short for ‘green’. The following data is
provided in the table below:

e Local Name: one or more names used by informants to refer to the plant

e Lifeform: whether the plant is a grass, tree, herb, shrub, vine, palm, liana
or bryophyte

e Level: the height level at which the plant grows, within a CAFS and in
relation to the primary crop, cocoa. Divided into the following categories:

— cocoa height: species that grow to approximately the same height as
Theobroma cacao; farmers avoid planting these too close to cocoa trees
because they will directly compete for space

— shade: species that grow above cocoa

— understory: species that grow beneath cocoa

— dependent: the height and function of the species in the CAFS varies
in relation to the life stages of cocoa

— open area: species that are grown in non-shaded areas of CAFS; some-
times in open fields where cacao has been felled by fire; sometimes in
fields left clear of trees for this purpose

e Collected: whether or not I collected and preserved a sample of the plant
for identification

e Herbarium identified: whether or not the herbarium was able to iden-
tify the plant, either from my plant samples (if collected) or from photos,
descriptions or local names

e Field notes

e Family, genus and species
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Informants

This appendix provides an anonymized list of the people that reported the use
cases from appendix C, showing demographic data as well as ties to cocoa estates
and organizations. Each person is given a code started with the letter D, whereas
estates and organizations receive codes with letters L and O, respectively. The

three tables below contain the following data:

o Estates:

— The region on the island of Trinidad in which the estate is located
— Whether residents are permanently living on the estate

— The number of acres under cultivation, if known

— Plant use access, divided in the following categories:

x Unrestricted: workers may harvest whatever they want and do
whatever they like with the yield

x Unrestricted non-commercial: workers may harvest whatever they
like just as long as they do not sell the yield

x Limited commercial possibilities: there are select possibilities for
workers to harvest outside of workhours and sell to others for extra
income

« Limited (non-commercial): workers may harvest selectively as long

as they do not sell the yield

e Organizations:



e Informants:
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— Operational region: whether the organization operates within T&T

(or a region thereof) or internationally

The position or profession of the informant

— An estimation of the informant’s age

Gender, if known

— Codes of the estate and/or organization to which the informant is

connected
Estates Organizations
D 3; Z Zn Roe:lzcj:tréts (fc?;ii) Plant use access ID | Operational region
00 | unknown
LO1 | central yes 100 unrestricted non-commercial 01 | T&T, international
LO2 | central yes 7 restricted 02 | T&T, international
L03 | central yes limited commercial possibilities 03 | international
L04 | central no 7 unknown 04 | T&T
LO5 | central no 5 unrestricted non-commercial 05 | T&T (central)
LO6 | central yes 300 unrestricted non-commercial 06 | T&T (central)
LO7 | central no unknown 07 | T&T
LO8 | central yes 5 unrestricted non-commercial
L09 | central yes unknown
L10 | central yes 10 limited commercial possibilities
L11 | north no unknown
L12 | central no unknown
L13 | north no unknown
L14 | north yes unknown
L15 | north no unknown
L16 | unknown yes ) unknown
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Informants
L. Age L
D Position Gender | Estate* | Organization**
(Approz.)
D00 consultant, researcher 40 F 03
D01 worker 60 M Lo1
D02 consultant, worker 30 M Lo6 00
Do3 farmer 60 F L08 06
D04 tour guide 20 M Lo7
D05 farmer, worker, family member 20 M L13
D06 farmer 50 M L14 04
Do7 worker 70 F L06
D08 farmer 40 M L10
D09 farmer’s family member 40 F L10
D10 chocolate company 30 M L11 o1
D11 worker 50 M LOo1
D12 worker’s family member 50 F Lo1
D13 researcher 60 F 02
D14 farmer 60 M L09
D15 farmer 60 M 06
D16 worker 70 M L05
D17 worker 40 M L04
D18 worker 40 F L05
D19 farmer’s family member 40 M Lo8
D20 farmer 60 M L0o2 06
D21 farmer 30 F L06
D22 farmer, activist, chocolate company 40 F L14 04
D23 worker, farmer 50 M Lo1
D24 worker, overseer 70 M L03
D25 extension agent, researcher, chocolate maker 30 M 02
D26 worker 30 M 06
D27 worker 50 F L06
D28 worker 70 M L06
D29 farmer’s family member 60 F L05
D30 farmer 70 F Lo4
D31 farmer’s family member, chocolate maker 60 F Lo2 06
D32 worker, overseer 60 M L08
D33 farmer 30 M L06
D34 worker 40 M LOo1
D35 worker 60 M L03
D36 worker 30 M 06
D37 farmer 70 M Lo1
D38 worker 40 M 06
D39 worker 40 M 06
D40 secretaries 40 F L06
D41 worker 50 M L06
D42 nun 70 F 05
D43 road workers 40 00
D44 family member, teacher 60 F 00
D45 worker 70 M L06
D46 chocolate company 30 M L11 o1
D47 worker 70 M Lo1
D48 farmer 30 M L05
D49 worker 40 M L06
D50 farmer 50 M L13
D51 naturalist 50 M o7
D52 farmer’s family member 50 F Lo3
D53 farmer’s family member 30 F L05
D54 many
D55 unspecified

* See Estates table above
** See Organizations table above
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