Revista de
Administragdo
Contempordnea

Journal of Contemporary Administration

Case for Teaching

ASSOCIACAO
NACIONAL
DE

POS-GRADUACAO
E PESQUISA )
EM ADMINISTRAGAO

e-ISSN: 1982-7849

Carbon Credit and Macauba Palm Tree: Advancing ESG

in Green Cattle Production

Crédito de Carbono e Macauba: Avancando ESG na Produgdo de Gado Verde

Discipline: Administration

Subject: Carbon Credit Markets; Agribusiness
Industry: Agribusiness

Geography: Minas Gerais, Brazil

INTRODUCTION

While savoring freshly baked cheese bread, Jules
Peixoto engaged in a conversation with his colleague,
Jackson Freitas. They were talking about strategies to
enhance the profitability and sustainability of Jules
livestock farm in Minas Gerais, Brazil. In contrast to other
regions, the topographical elevations inherent to Minas
Gerais impose significant challenges to large-scale beef
production that require modern technological investments
with low returns.

They spent some time discussing various possibilities
for expanding the farm’s business. They considered creating
a tourist area on part of the farm where they could build
bungalows for sale. They also thought of taking advantage
of the existing number of macadba palm trees to produce
and sell oil from the macatba fruit.
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As Jules sipped a hot cup of coffee, he began to think
about his desire to see the local community grow along
with the farm. Jules had a deep affection for the community
where he lived and felt sorry for the few opportunities local
residents had to improve their lives. He knew, however,
that increasing the community’s income would involve a
significant partnership among the farm, the local residents,

and a third party.

Jules' eyes momentarily shifted to the children in
the adjoining room, albeit with an abstracted behavior.
Entertained by a cartoon on TV, the children found
amusement in the actions of Saci-pereré — an emblematic
figure in Brazilian folklore. This character, a boy with a
red cap, was running through the forest hopping on his
one leg, doing various tricks. However, he was admired for
his commitment to preserving Brazil’s forests. Jules found
himself drawing parallels between Saci-pereré’s distant
forest efforts and his own aspirations for reforestation on
the farm.
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Jules was lost in thought about the costs of reforesting
the farm when his attention was captivated by Jackson’s
voice, “...what about engaging with Reflora? The enterprise
has shown enthusiasm for investing in carbon credit projects
here on the farm. In particular, they expressed a notable
interest in reforestation with the macaiba palm, which is
underutilized here on the farm.”

As his colleague spoke, a dilemma began to dominate
Jules’ thoughts, intensifying the stomachache he felt from the
black coffee he was drinking. He recognized that the decision
to delve into the carbon credit market through macatba
palm reforestation came with risks and uncertainties, but the
prospect of a promising future for him and the community
was also tangible.

With a degree in business administration and
architecture and the support of his economist friend, Jules felt
able to evaluate the economic feasibility of the business. On
the other hand, the boldness required for such a decision not
only had implications for the Cachoeirinha Farm, but could
also have repercussions across the entire local community.

CACHOEIRINHA FARM

The Cachoeirinha Farm was situated in Olaria, a
municipality in the state of Minas Gerais with a population
of 1,945 residents and a per capita gross domestic product
(GDP) of US$ 3,394." A significant portion of the farm’s
land was acquired in the early 2000s by its former owner, Mr.
Orlando Arruda. At that time, the farm covered 2,224 acres,
characterized by limited flat terrains and expansive pastures
nestled in hills. The farm name, cachoeirinha, was derived
from the presence of over one hundred natural springs that
turned into rivers (termed cachoeirinha in Portuguese)
within the property.

In the mid-2000s, the former owner was interested
in initiating a beef cattle breeding project incorporating an
integrated approach encompassing agriculture, livestock, and
pasture. After securing the investment needed to raise cattle,
he got help from the agronomy department at the Federal
University of Vigosa® to choose the specific grains to be used
in this integrated system.

During that period, Leonardo Pimentel was pursuing
his doctoral studies. As a part of his research internship, he
helped Mr. Orlando cultivate the macatiba palm on the
farm. The main objective was to take advantage of various
benefits of this palm tree. Since it is a native species, it would
require fewer chemicals, thus promoting more sustainable
agricultural practices. Additionally, the palm’s deep root
system could help prevent soil erosion, improve soil fertility,
and increase water retention, making it an asset for soil
conservation. Macatiba palms are also suitable for multi-
cropping systems as they provide shade and act as windbreaks
for other crops.

Mr. Orlando was aware of some challenges associated
with this decision. The palms would take some years to begin
fruiting, requiring a long-term investment. Also, the palm’s
economic value could lead to monoculture practices, which
could harm biodiversity. Additionally, their tall stature would
necessitate specialized tools or manual labor for harvesting,
potentially increasing operational costs.

Despite these challenges, Mr. Orlando was committed
to the potential benefits of the macadba palms. He thought
that the extra source of income would come from the
production of biofuel extracted from the macatba palm nuts.
The macadba palm fruit is valuable for producing biofuel and
edible oil, which can diversify income sources for the farmer.
To this end, Mr. Orlando entered a collaboration with a
Spanish company with a capital investment of approximately
US$ 56 million expected in the region by 2016. As a resul,
this venture was expected to generate 1,700 direct and indirect
job opportunities through the expansion of cultivation and
the establishment of new facilities. However, following
the financial crisis of 2008, the company discontinued its
involvement in the project, leaving behind a vast macadba
palm plantation of 741 acres.

With the company’s exit, the project was discontinued,
causing most palm trees to die due to lack of maintenance
and inadequate care.

Jules bought the farm at the end of 2018 for US$ 1.4
million (see Figure 1 for photographs of the Cachoeirinha
Farm). At the beginning of 2023, Jules hired the Federal
University of Vigosa to count the existing palm trees and
discovered that there were still 74 acres of living palm trees.

Figure 1. Photographs of the Cachoeirinha Farm in May of 2023.
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JULES NEEDS REVENUE

Shortly after acquiring the farm, Jules showed little
enthusiasm for making it profitable. In the context of the
COVID-19 pandemic, he and his partners directed resources
toward building houses near the Serra Negra da Mantiqueira
State Park conservation area. The project was aimed at a
public that wanted privacy and to live close to nature. The
architectural project was meticulously designed to promote
sustainable, energy-self-sufficient housing. This initiative
was welcomed by Olaria’s municipal administration and the
general population who identified the potential benefits of
this development.

However, following an unforeseen incident involving
one of the partners, the real estate venture faced abrupt
cessation. Consequently, Jules was compelled to reevaluate
his strategies concerning the Cachoeirinha Farm and its
potential avenues for revenue generation. Until then, the
farm had been a consistent financial liability, accruing
monthly expenses of approximately US$ 60,000.

In the initial phase, Jules’ investment strategy for the
farm focused on raising Nelore cattle. Later, he was presented
with the possibility of raising cattle in confinement since
with this method it was possible to carry out up to three
confinement cycles a year. The farm has the capacity to
accommodate up to 1,000 head of cattle in this system,
each with an average weight of 16 @ (arrobas). To make
it work, Jules would need an initial investment of US$
120,000 toward infrastructural developments accompanied
by an annual maintenance expenditure amounting to 2%
of the revenue in addition to a US$ 420,000 outlay for
cattle procurement. By Jules' computations, the annual
feed expenses would be approximately US$ 246,600,
necessitating working capital amounting to 5% of the total
revenue.

Jules also evaluated an alternative project to build
ecological bungalows on the farm. The farm’s proximity
to a national preservation area and the opportunity for
close nature experiences were quite attractive. A designated
area could be allocated for developing these bungalows to
create a luxury condominium. In this case, Jules intended
to invite local community members to build restaurants
and offer guided tours within the community, enhancing
the overall experience for visitors while providing economic
opportunities for residents. However, the construction could
be complex due to strict regulations and permits, making
the investment process time-consuming. Jules needed to
carefully consider the environmental impacts, adhere to
construction restrictions, and manage waste properly. For
this project, Jules estimated a per-unit investment of US$
60,000 paired with a maintenance fee of US$ 100 per
unit. He projected a potential selling price of US$ 88,000
per bungalow after accounting for a sales commission fee

of 8%. Jules intended to personally finance all the capital
expenditures, including infrastructure development and
utilities. While this approach would give him greater control
over the project, it also meant shouldering significant
upfront and ongoing expenses.

CARBON CREDITS

Jules’ first contact with the carbon market came
from his interactions with the American non-governmental
organization The Nature Conservancy’ (TNC). TNC
explained to Jules that a carbon credit was a permit allowing
the emission of one ton of CO, or its equivalent. Its aim
is to reduce global emissions by enabling companies that
lower their emissions to sell excess credits to those exceeding
their limits. Traded on regulated or voluntary markets,
these credits can help cap emissions set by governments or
regulators.

In addition, TNC explained that the benefits of this
market include encouraging greenhouse gas reductions,
providing economic incentives for innovation, and
supporting sustainable development projects. On the other
hand, TNC explained that the risks would involve market
volatility, integrity issues with credit verification, and the
complexity of compliance.

TNC offered Jules to sell carbon credits from
environmentally protected areas such as streams and springs.
The positive side of investing in riparian forest was that it
would provide significant environmental benefits such
as improving water quality, reducing erosion, enhancing
biodiversity, and contributing to carbon sequestration,
while also reducing cattle deaths from snake bites. However,
the restoration and maintenance of riparian forests were
costly, potentially outweighing the revenue from carbon
credits, thus raising concerns about the financial viability of
the investment. The project also required technical expertise
and strict adherence to certification standards with the
added risk of market volatility affecting carbon credit prices
and demand, further impacting the financial feasibility of
the investment.

After several discussions, the company agreed to
finance the purchase of posts and wire for the fences while
Jules would provide the labor needed for the work. Given
that Jules' property covered approximately 494 acres of
preserved land, the planned investment would be structured
as an initial disbursement of US$ 20,000 followed by four
successive installments of US$ 12,000 each. Maintenance
requirements would manifest from the third-year post-
initiation of the planting, incurring an annual cost of US$
400. Additionally, the agreement stipulated that TNC would
reimburse Jules an amount of US$ 48,000 over a three-year
period with half the amount disbursed in the first year and
the remainder distributed over the subsequent years. Since
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TNC would be shouldering the investment, they would
be entitled to 70% of the proceeds from the sale of carbon
credits.

Coinciding with this period, Jules was approached
by an environmental start-up called Reflora* that worked
with companies interested in offsetting their greenhouse
gas emissions. They saw the Cachoeirinha Farm as an
opportunity to create a business model involving the
reforestation of pastures. The company was trying to
persuade Jules that with their support he could sell the
carbon credits from the existent macatiba palm trees on the
carbon market. Given the farm’s ample land available for
reforestation, the company recognized an opportunity to
broaden the scope of carbon credit sales.

Selling carbon credits on the international market
required the expertise of experienced consultants and
obtaining certification for these credits was both costly
and complex. That's why Reflora’s financial support would
be important for the success of the project. Moreover, the
company explained that the revenue from carbon credits
would take some time as it depended on the growth of the
plants. During that time, Jules would not be able to use the
space.

Since Reflora aimed to replicate Cachoeirinha Farm’s
business model across other small farms in the future, the
partnership with Jules was designed as a pilot project. The
necessary investments would require US$ 300,000 for the
area’s certification, another US$ 200,000 in the first year,
and US$ 600,000, respectively, in the subsequent two
years. Maintenance costs were projected at 10% of the
revenue. According to the project’s estimates, for a carbon
sequestration rate of 0.35 tons of carbon per tree, there was
the potential to sell carbon credits at an average rate of 10
dollars per ton.

Motivated by the desire to leave a positive
environmental legacy for future generations and by the
potential to contribute to increase per capita income
in Olaria, Jules negotiated a share of carbon credit to be
distributed to the local community. Reflora agreed to
reimburse 75% of the investment costs and to distribute
part of the proceeds to improve the Olaria community’s
infrastructure. The distribution of revenues was settled
at 15% for Reflora, 10% for the community of Olaria,
5% for the partners, and the remaining balance for Jules.
The community would benefit from the growing global
demand for carbon credits. Moreover, Jules was committed
to involving the community in every stage of the farm’s
operations from planting macadba palm trees all the way
to processing and producing goods derived from them.
The opportunity costs for Jules and the city of Olaria were
calculated to reach 8% and 6%, respectively.

SUSTAINABILITY AND PROFITABILITY

The conversations with the companies TNC and
Reflora were fundamental to Jules’ thinking about the next
steps for the farm. Up to that point, the farm had only
incurred expenses and there was still a lot of work to be
done.

Jules was looking forward to the partnership with
TNC. According to the Brazilian Forest Code,’ river springs
are designated as permanent preservation areas, so Jules was
obliged to make this investment sooner or later. That’s why
the prospect of raising some money through the partnership
with TNC could turn the burden into a bonus.

Julessensed thatReflora’s proposal sounded interesting,
but he wasn’t very clear about the magnitude. So, he met
with his partners Jackson and Bruno Rodrigues to discuss
whether they could integrate the reforestation project into
the farm’s activities. Initially, they thought that certifying
the farm on the carbon market could give it a competitive
advantage when selling cattle. This is because the cattle’s gas
emissions would be offset by the carbon sequestration from
reforestation, and this would mean that they could earn an
additional 15% income from raising ‘green cattle.” When
selling these cattle, having a market differentiation could
attract consumers who value sustainable practices.

Another critical point discussed among the partners
was that reforestation could be done with the macadba
palm tree (Acrocomia aculeata, or macaw palm). Although
the productivity of the macatba palm per acre is lower than
that of other palms, each acre planted helps conserve the
rainforest. In addition, by providing shade, the macadba
palm can reduce cattle water consumption. Moreover, as a
native species, this tree increases biodiversity by providing

food and shelter for wildlife.

After considering this expansion option, the partners
consulted with Professor Leonardo from the Federal
University of Vigosa, who guided them on profiting from
using the macaiba palm coconut to produce processed
oil. Jules would have abundant macatba palm resources,
ensuring a sustainable and accessible supply of raw material
for oil production. The growing market demand for macatiba
oil in industries such as cosmetics, food, and biofuels could
present a promising opportunity to diversify income streams
and reduce reliance on a single investment. Considering a
198-acre plot, they estimated an initial investment of US$
300,000 with maintenance costs of 2% of revenue and
annual depreciation of US$ 10,000. Sales, general, and
administrative costs would constitute 12% of expenses
with a working capital requirement of US$ 24,000. The
partners would be subject to a 0.25% tax on the farm and
an 18% sales tax. Initially it was decided that each partner
would contribute equally to the investment costs and to the
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revenue obtained. There was a risk that they would need
another investor, which could be both time-consuming and
challenging to secure.

Finally, the professor also explained that the market
for macadba oil could face competition from other vegetable
oils, requiring careful assessment of the competitive landscape
and demand levels. Furthermore, macatiba oil prices could
be volatile, thus affecting profitability, and Jules needed to be
cautious of the risks associated with monoculture practices.

DECISION TIME

Jules was committed to balancing profitability with
social and environmental responsibility. He believed that
incorporating sustainable practices such as reforestation
and carbon credit sales would enhance the farm’s long-
term viability. Willing to invest further and forge strategic
partnerships, if necessary, Jules was convinced that this
approach would deliver significant benefits to both the
environment and the local community.

Jules was facing a difficult decision, but he
had collected enough information to decide (see
https://doi.org/10.7910/DVN/ILD2SN for theassumptions
and financial model, respectively). He also recognized that
his decision would not be based solely on quantitative
factors; he would need to take qualitative aspects into
account. He knew he needed to act quickly because selling

carbon credits through macatiba palm reforestation would
require significant investments in revitalization, including
replanting and special care to avoid further losses in the
plantation. If he didn’t take immediate action, the ripe
coconuts risked rotting and becoming unusable.

As he reflected on his decision, Jules believed that his
choice would have both visible and invisible consequences.
The trickster spirit of Saci-pereré served as a reminder that,
beyond the personal aspects, he should also consider the
cultural and social impacts of his actions.

NOTES

1. Instituto Brasileiro de Geografia e Estatistica. (2023). Populagio.
hteps://cidades.ibge.gov.br/brasil/mg/olaria/panorama

2. Federal University of Vigosa. (2023). University.
https://www.ufv.br
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Hl ABSTRACT

‘This case aims to explore the intersection between the financial sustainability
of cattle production, the sale of carbon credits, and the cultivation of
macadba palm trees. The case identifies challenges and opportunities for
ESG (environmental, social, and governance) practices in the context of
contemporary agribusiness. The account involves a Brazilian rural farmer
and presents the planting process and integration of macatiba palm with
beef cattle production, the concept of the carbon market, and the social
externalities of the project. The case raises the following dilemma: How to
balance the economic potential of macatba palm trees and their byproducts
with the mission of producing cattle in an ecologically responsible manner
while positioning favorably in the carbon credit market? The pedagogical
objectives focus on analyzing the economic, financial, and environmental
feasibility of integrating green cattle production and macatba palm
cultivation, understanding the dynamics and implications of carbon credits
in the national agribusiness context, and reflecting on the importance
and challenges of implementing ESG practices in agribusiness, this way
stimulating the decision-making capacity in complex and multidimensional
scenarios. The case can be applied in undergraduate and graduate
level courses in finance and related fields. The case is recommended to
encourage students to reflect on the financial structures and challenges of
implementing the sale of carbon credits for small rural landowners.

Keywords: financial sustainability; carbon credit; macatba palm; ESG;
contemporary agribusiness.

LEARNING OBJECTIVES

This case was developed to be used in undergraduate
and graduate level courses in the field of finance. The case
can be applied during sections that address the concepts
related to decision-making in sustainable problems.

By the end of the discussion, students are expected to
achieve the following objectives:

(a) Explain the profitability of reforesting land with
macauiba palms, assessing their potential as a distinct
asset class.

(b) Calculate the net present value (NPV) and internal
rate of return (IRR) for each business opportunity
related to the Cachoeirinha Farm.

(c) Use both quantitative and qualitative critical
thinking skills to analyze the business model for
selling carbon credits on rural properties and its

feasibility.

(d) Assess the potential positive externalities of
carbon credit sales for Jules and the local community

B RESUMO

Este caso tem por objetivo explorar a intersecio entre a sustentabilidade
financeira da produgio de gado, a venda de crédito de carbono e o cultivo da
macatba. O caso identifica desafios e oportunidades para as préticas de ESG
(ambiental, social e governanca) no contexto da agropecudria contemporinea.
O relato envolve um produtor rural brasileiro e apresenta o processo de
plantacio e integracdo da macatiba com a produgio do gado de corte, o
conceito de mercado de carbono e as externalidades sociais do projeto. O
caso levanta o dilema: Como equilibrar o potencial econémico da macatiba e
seus subprodutos com a missio de produzir gado de maneira ecologicamente
responsdvel, a0 mesmo tempo que se posiciona favoravelmente no mercado
de créditos de carbono? Os objetivos pedagdgicos se concentram em analisar a
viabilidade econdmica, financeira e ambiental da integracao entre a produgio
de gado verde e o cultivo da macaiba, entender a dinimica e as implicagoes
dos créditos de carbono no contexto agropecudrio nacional, refletir sobre
a importancia e os desafios de implementar praticas ESG na agropecudria,
e estimular a capacidade de tomada de decisio em cendrios complexos e
multidimensionais. O caso pode ser aplicado em cursos de graduagio e de pds-
graduacio em financas e 4reas afins. O caso é recomendado para incentivar os
alunos a refletir sobre as estruturas financeiras e os desafios da implantagio da
venda de crédito de carbono para pequenos proprietdrios rurais.

Palavras-chave: sustentabilidade financeira; crédito de carbono; macauba;
ESG; agropecudria contemporinea.

considering the broader social and environmental
impacts.

The discussion of this case enables the development
of the six skills of the cognitive domain according to the
original taxonomy proposed by Bloom (1956), namely:
(a) knowledge, recalling of theories and concepts;
(b) comprehension, understanding whether by interpretation
or extrapolation; (c) application of financial rules, methods,
and models; (d) analysis of case alternatives; (e) synthesis of
the problem situation; and (f) evaluation of the situation
and proposal of an action plan.

The case has two additional supplements in
Excel format: (Product 4000 is a student spreadsheet
containing the data-based tables presented in the case
(hteps://doi.org/10.7910/DVN/ILD2SN);  (2)  Product
4001 is restricted to instructors only and contains data-
based tables from this Teaching Note.

ASSIGNMENT QUESTIONS

It is supposed that the students will receive and
prepare the case before meeting in class. The teacher can,
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at his/her discretion, provide students with the listed
assignment questions (AQ) along with the case, to guide
them in individual prior preparation.

AQ 1: Should the pursuit of profit in reforestation
effortsbe considered beneficial, orisitmoreappropriate
for governments and private philanthropists to take
responsibility for reforestation?

AQ 2: What would be the real benefits for the
environment and the local community of the
Cachoeirinha Farm?

AQ 3: Is it possible to reconcile profitability with
social and environmental responsibility in the case of
the Cachoeirinha Farm?

AQ 4: As a friend of Jules, would you recommend
investing in carbon sales? Why?

PROTAGONIST AND SOURCE OF
INFORMATION

This teaching case was based on real facts. For its
development, primary data were collected through semi-
structured interviews with Jules Peixoto, the property
owner, and his associates. Notably, five interviews were
conducted using Google Meets, each averaging 70 minutes,
complemented by phone conversations, each lasting around
30 minutes. Additionally, secondary sources such as carbon
credit pricing and reports were incorporated.

In the formulation of this case, we adopted a BRL/
USD exchange rate of 5 and equated 1 acre to 0.4047
hectares for consistency.

TEACHING PLAN

For a compelling discussion, it is recommended
that the case be read before class so that students have
prior contact with the context to be worked on. During
the first reading, students are encouraged to highlight the
main points of the case and reflect on the economic and
financial viability of each of the farm’s business lines. It is
also essential that the instructor guide the application of the
case, allowing the decision-making process to involve the
residents of the local community.

The case can be structured to start with a broad
perspective and gradually zoom in on specific details as
it progresses. Initially, students can be encouraged to
contemplate the overall advantages and disadvantages of
for-profit reforestation. Subsequently, they can delve deeper

RAC, Rev. Adm. Contemp., v. 28, n. 5, 240116, 2024 | doi.org/10.1590/1982-7849%rac

into Jule’s problem. Table 1 of this teaching note shows the
time proposed for analyzing and discussing the case. It is
supposed that the students will receive and prepare the case
before meeting in class.

Table 1. Suggested time allocation for teaching the case.

Activities Duration (minutes)
Case opening — discussion in plenary 5-10
Initial discussion in small groups 40-50
Debate of groups 60-70
Closing of discussions 15-20

Total class duration 120-150

OPENING OF CASE DISCUSSION IN
PLENARY

At the beginning of the discussion, it is suggested that
the instructor ask small groups (of three or four students) to
reflect on the characteristics of reforestation practices linked
to cultivating the macatiba palm. To do this, the instructor
could ask: “What are the benefits of planting macatiba palm
for farmers?” Student responses may encompass aspects such
as:

(+) Native to Brazil, it requires fewer chemicals,
promoting sustainable agriculture.

(+) Macadba palm fruits offer biofuel, edible oil,

diversifying farmer income sources.

(+) The deep roots prevent erosion, enhancing soil
fertility and water retention.

(+) Macadba palm suits multi-cropping, offering
shade and windbreaks.

(-) Macatiba palm trees take years to fruit.

(-) The economic value may encourage monoculture
practices.

(-) Tall trees require specialized tools or manual labor.

The instructor can list the topics raised by the students
to start building a comparison chart to be filled in by the end
of the discussion. This question provides an opportunity for
the instructor to mark the word ‘reforestation of the macaiba
palm (macaw) tree’ as a keyword. See Figure 1 of the class
discussion plan. The student’s contributions will be added to
the board as they occur during the plenary discussion.
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Figure 1. Class discussion plan (scheme proposed for the table).

It is important to note that instructors may choose
to supplement the discussion with additional insights from
relevant literature and further elaboration on certain topics
as needed such as the work of Cabrera et al. (2022) and
Ferndndez-Coppel et al. (2018), among others.

QUESTIONS FOR PLENARY DISCUSSION

Below is a set of main discussion questions designed
to stimulate a comprehensive analysis of the case with the
entire class. However, they can be modified at the instructor’s
wish to improve their suitability for the teaching plan.

Question 1: Is the new business opportunity brought
about by selling carbon credits from macadba palm
reforestation economically viable?

Question 2: How will the Olaria community benefit
from Jules’ objectives?

Question 3: What external factors or unforeseen
challenges might influence Jules’ decision-making
regarding the sustainable practices he wishes to
implement?

DISCUSSION OF THE QUESTIONS

Question 1: Is the new business opportunity
brought about by selling carbon credits from
macauba palm reforestation economically
viable?

The objective of this question is to map the financial
impact of planting macadba palm trees for the farmer
owner. To do so, the instructor can ask some transition
questions (TQ) so students can become engaged in
discussions that analyze the operational model and the
different business lines both qualitatively and quantitatively.
To facilitate this analysis, students should have already
filled out a form prior to the class session, which will
serve as the foundation for the quantitative examination

(https://doi.org/10.7910/DVN/ILD2SN).

Refer to teaching note for a complete financial
model of the Cachoeirinha Farm  constructed
using the assumptions from the form available at
https://doi.org/10.7910/DVN/ILD2SN. The following
are potential qualitative and quantitative considerations for
each of the Cachoecirinha Farm’s business lines.
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To prepare the students for the discussions and enrich
the debate, the instructor can choose to present the concepts
of financial viability. The financial viability principles apply
to the farm’s operations. Jules expresses his concerns about
his property’s financial sustainability, emphasizing the
need to diversify his income avenues. An understanding of
NPV and IRR empowers students to evaluate the financial
soundness of various initiatives and to project the potential
profitability of the farm’s investments. Net present value
(NPV) is the difference between the present value of cash
inflows and the present value of cash outflows over a period.
Its formula is given by equation 1, where C| is the net cash
inflow during the period 7 (¢=1...7) and C| is the total initial
investment costs.

C
NPV = ¥t-1 o~ Co (1

By contrast, the internal rate of return (IRR) is a
calculation used to estimate the profitability of potential

investments. Its formula is given by equation 2.

C
0=NPV = zfzo(lei)t -G ()

For a richer awareness of NPV and IRR, we suggest
the works of Damodaran (2012) and Magni (2020).
Moreover, we recommend supplemental readings for an
in-depth exploration of Jules’ operational segments such as
studies by Ruviaro et al. (2020) and Cardoso et al. (2016)
on cattle production as well as the work of Pegas and Castley
(2014) for insights into eco-tourism.

In addition, environmental considerations can be
supported after a literature review of Carnell (2010) and
Oliveira Silva et al. (2016). This pillar is associated with
the role of reforestation for-profit using the macatiba palm
tree, emphasizing the significance of diminishing carbon
footprints in contemporary agriculture and its ramifications
on climate change. Initially, we advise instructors to
guide students toward literature emphasizing the urgency
of curtailing carbon dioxide emissions, providing a
particular focus on Brazil’s contributions. Exploring ESG
(environmental, social, and governance) readings will
enable students to connect with the farm’s dedication to
sustainability, for which Cerri et al. (2009) come highly
recommended. Subsequent readings might include insights
on reforestation and farmer responsibilities, referencing
works such as Pinto et al. (2010).

Table 2 presents the potential qualitative and
quantitative considerations for the overall business of
Cachoeirinha Farm.

Table 2. Suggested time allocation for teaching the case. Potential quantitative and qualitative insights for the case.

Beef cattle production — Existing

Viable

Not Viable

= It benefits the livestock by providing plant-based protein and shade during = The cost of doing business is high. CAPEX is 90% of gross revenues.

the summer.

= Green confined cattle breeding is viable because NPV is US$ 522,385
with an IRR of 16%.

* Jules personally finances all Capex expenses.

* Premium with green cattle is an increase of 15% on sales.

= Selling green cattle allows for market differentiation, attracting consum-

€rs.

= Green certification entails additional costs for infrastructure, technolo-
gies, and management, impacting financial feasibility.

* The demand and willingness to pay premium prices for green-labeled cat-
tle products may vary in the growing market for sustainable products.

Riparian forest — Existing

Viable

Not Viable

= Investing in riparian forest restoration offers environmental benefits,
improving water quality, reducing erosion, enhancing biodiversity, and
contributing to carbon sequestration.

= Investing in these ecosystems benefits cattle breeding and reduces cattle
deaths from snake bites, among other advantages.

= Riparian forest is viable because NPV is US$ 14,978 with an IRR of
32%.

= The majority of the Capex is funded by TNC.

= Adheres to international governance standards.

* Restoring and maintaining riparian forests can be costly, potentially
outweighing the revenue potential from carbon credits and making the
investment financially unviable.

= Technical expertise and adherence to certification standards are neces-
sary for successful riparian forest restoration and carbon credit projects.

= Carbon credit prices are subject to market volatility, and demand for
credits can fluctuate, impacting the financial feasibility of the investment.

(continue)
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Table 2. Suggested time allocation for teaching the case. Potential quantitative and qualitative insights for the case. (continued)

Eco-Bungalow - New

Viable

Not Viable

* Proximity to a national preservation area and close nature experiences
can attract buyers for eco-bungalows.

* Eco-bungalows provide additional income and diversify revenue, re-
ducing dependency on confined cattle breeding.

= Eco-Bungalows are viable because NPV is US$ 32,005 with an IRR
of 20%.

* Jules will personally finance all the capital expenditure expenses.

* Developments close to a national preservation area is challenging due
to strict regulations and permits, making the investment process complex
and time-consuming.

* Requires careful consideration of environmental impacts and adherence
to construction restrictions and waste management requirements.

* Building and maintaining bungalows involve significant upfront and
ongoing expenses, including infrastructure development and utilities.

Oil processing of Macatiba palm - New

Viable

Not Viable

* Jules has abundant Macatba palm tree resources, providing a sustain-
able and easily accessible raw material for Macatba oil processing.

= Market demand for Macadba oil is growing in industries such as cos-
metics, food, and biofuels, presenting an opportunity for investors in Ma-
catiba oil processing.

= Investing in Macatba oil processing allows income diversification, re-
ducing reliance on a single investment and potentially increasing profit-

ability.

= Oil processing of Macatba is viable because NPV is US$ 286,937 with
an IRR of 24%.

= Jules seeks financial support from partners to invest in this new business
venture.

= Establishing a Macatba oil processing facility requires a high initial
investment.

= Additional investors may be necessary due to the substantial investment
required, which can be time-consuming and challenging to secure.

= The Macadba oil market may face competition from other vegetable
oils, requiring a careful assessment of the competitive landscape and the
certain demand level.

* Macadba oil prices can be volatile, impacting the profitability of the
business.

* Jules needs to consider the risks of a monoculture.

Carbon Credit — New

Viable

Not Viable

= Jules already has a significant number of established Macaiba palm
trees that can be utilized for the immediate sale of carbon credits.

* The farm has ample land available for further tree planting, creating
additional opportunities for selling carbon credits.

* Jules incurs minimal costs as Reflora is funding all expenses associated
with the model farm process.

= The sale of carbon credits through Macatiba palm reforestation has a
positive impact on profitability, complementing cattle production, which
already adheres to green cattle seal standards.

= Carbon offsets are viable because NPV is US$ 644,281 with an IRR
of 36%.
= The majority of the Capex is funded by the Reflora company.

= Adheres to international governance standards.

= The process of selling carbon credits in the international market re-
quires the expertise of experienced consultants.

* Obtaining certification for carbon credits can be costly and complex.

= Generating revenue from selling carbon credits takes time as it relies on
the growth of plants, posing challenges for smaller producers.

= It is important to note that the model for selling carbon credits imple-

mented on Jules’ farm is a pilot project. Without assistance from Reflora
or similar organizations, smaller producers may encounter difficulties in
replicating the model successfully.

* The time it takes for plants to grow during reforestation poses challeng-
es for farmers who are unable to utilize the space until carbon credits are
sold. Providing financial support during this transition period is crucial for
reforestation project success.

After understanding the farm’s existing and potential
investment lines, students could shift their attention to
evaluating the potential revenue of the Cachoeirinha Farm.
To this end, the following transition question is suggested

in order to guide student discussion:

TQ 1.1: How does the integrated business
approach increase the overall economic
viability of Jules’ farme

Table 3 outlines the possible qualitative and
quantitative factors relevant to the overall business of
Cachoeirinha Farm.
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Table 3. Potential quantitative and qualitative insights on the case’s overall business.

Viability of overall business selling carbon credits from macatiba palm tree reforestation

Viable

Not viable

* Macatiba palm tree reforestation and carbon credit sales enhance the
farm’s environmental reputation and attract sustainability-focused cus-
tomers.

* Macadba oil processing introduces value-added products, expanding
the customer base and creating new revenue streams.

= These diversification strategies reduce financial risks, promote environ-

mental sustainability, access growing markets, and offer opportunities for
value-added products, ensuring a prosperous and sustainable future for
the farm.

= The Cachoeirinha Farm’s model is viable because NPV is US$ 618,184
with an IRR of 12%.

= The responsibility for managing carbon credit sales has been transferred
to Reflora and TNC, mitigating the associated risks.

= The involvement of new partners can contribute to effective farm man-
agement and provide additional support.

* The farm is investing substantial personal money in different projects to
ensure financial feasibility and secure necessary capital.

* Collaborating with additional investors or partners may be necessary,

but a challenging task.

* Managing multiple business lines introduces operational complexities
that require thorough planning, adequate resources, and specialized ex-
pertise.

= The presence of numerous employees on the farm who are not under
the direct authority of Reflora raises concerns about potential authority
issues that Jules may face in the future.

At the end of this part, the instructor can mark the
words ‘Cattle production: Existing, personally financed,
‘Riparian forest: Existing, funded by TNC, international
governance, ‘Eco-bungalow: New, personally financed,
‘Carbon offsets: New, funded by Reflora, international
governance, ‘Oil processing of macatiba palm: New,
financial support from partners,” as keywords.

Question 2: How will the Olaria community
benefit from Jules’ objectives?

The second question’s objective is to encourage
students to examine the broader social and environmental
impacts of Jules’ actions and decisions. By focusing on
the Olaria community, the question prompts an analysis
centered on the ‘social” aspect of ESG issues.

To answer this question in more depth, the instructor
can suggest that the students read Dohrn (2013) and
Zainal’s (2021) work. These readings can help the instructor
to frame the transition to sustainable production systems
as an environmental conservation strategy and a catalyst
for community growth. The focus is on the social pillar of
ESG. Key areas include improving community welfare via
urban farming, using informal socialization methods such
as word of mouth (WoM), and leveraging collaboration
with governmental and private entities. These initiatives can
be a model for community-driven economic development,
despite challenges like limited resources and land.

Similarly, these articles emphasize sustainable
agricultural practices that contribute to environmental
conservation, while also fostering community development

through job creation and improved living standards.
Additionally, it addresses the cultural preservation aspect by
supporting local heritage and traditional farming practices.
Thus, both works provide rich material to explore topics
such as community-driven sustainability, collaborative
efforts between government and private sectors, and the
broader impact of small-scale initiatives on local economies
and ecosystems.

The following transition question is suggested in
order to guide the students’ discussion:

TQ 2.1: What are the consequences of
Jules’ decisions and activities for the local
community?e

By asking this question, students are pushed to
consider the potential positive or negative consequences
of Jules’ objectives on the local community. This could
encompass areas such as employment opportunities,
community development, health, safety, education, and
even cultural preservation. Here, students can debate the
advantages and disadvantages of investing in for-profit
reforestation for the Olaria people considering both financial
and social aspects.

After analyzing the direct impact of Jules” investments
on the community, students can be encouraged to think
about other externalities related to job creation and
partnerships, for example. To do this, the instructor could
ask the following transition question to lead students into
this line of thinking:
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TQ 2.2: How can adopting sustainable
agriculturalpracticesrelatedtothemacauba
palm infuence the  socio-economic
dynamics of the Olaria community in terms
of partnerships, investment opportunities,
and job creation?

Here students are encouraged to consider that by
venturing into the carbon credit market, Jules introduces a
new economic avenue that, if successful, can be emulated by

other farmers, potentially bringing additional revenue streams
into the community. In addition, sustainable agricultural
practices aligned with ESG principles can attract partnerships,
subsidies, or investments that can further strengthen the
community’s economic status. Furthermore, by focusing on
environmentally conscious methods, there is the potential for
job creation in new sectors within the community such as jobs
supporting sustainable agriculture, carbon credit verification,
or jobs related to the processing of macadba palm products.

The following are potential qualitative and quantitative
considerations for each transition question.

Table 4. Potential quantitative and qualitative insights on the community perspective.

Community perspective

Good

Bad

= Based on the projections from the sales of carbon credits from the
Cachoeirinha Farm alone, the community would have a 5% increase in
per capita income (US$ 177).

= The demand for carbon credits is growing globally, and by participat-
ing with 10% in this market, the community can benefit from potential
revenue streams.

= Investing in projects like the Cachoeirinha Farm not only helps preserve
the environment, but also creates job opportunities and improves resident

livelihood.

* The community can plant macatiba palm trees and sell the coconuts to
the Cachoeirinha Farm, increasing their sources of income and creating
new job opportunities.

= It leaves a positive environmental legacy for future generations.

= Small farmers would greatly benefit from assistance with the certifi-

cation and sale processes of carbon credits by international governance
agreements.

= Farmers should carefully consider the financial viability and potential
risks before committing their resources.

= Farmers with shorter timelines or financial obligations might not be
willing to wait for several years before seeing a substantial return on their
investment.

= Spreading resources too thin can compromise the effectiveness and effi-
ciency of each individual aspect of the project.

* Not all community members may benefit equally from the investment
in carbon credits.

At the end of this part, the instructor can mark the
words of ESG: ‘E — positive environmental legacy,” 'S —
increasein per capitaincome, ‘G —international governance’
as keywords. Here, the instructor can build the discussion
progresses, as a comprehensive visual representation,
allowing students to gain a holistic understanding of the
entire business from various perspectives. The instructor can
point to the notes taken on the board from the students’

contributions (https://doi.org/10.7910/DVN/ILD2SN).

Question 3. What external factors or
unforeseenchallengesmightinfluence Jules’
decision-making regarding the sustainable
practices he wishes to implement?

The third question’s objective is to map a variety of
external factors that may impact the decision-making process.
For instance, economic fluctuations such as changes in the

market prices for carbon credits or macadba palm products
could either incentivize or deter his sustainable initiatives.
In this case, the work of Carnell (2010) can help students
gain a deeper understanding of the topic. Additionally, for
insights into the particulars of carbon credit sales by farmers,
Ribeiro et al.’s (2012) article is a good suggestion. Carbon
credits are permits that represent the right to emit a specific
amount of carbon dioxide (CO,) or other greenhouse gases
(GHGs). One carbon credit typically corresponds to one
metric ton of CO, or its equivalent in other GHGs. They are
part of market-based approaches aimed at reducing overall
greenhouse gas emissions and combating climate change.

In addition, we suggest an analysis of the macatba
palm tree and its byproducts, drawing on the research from
Colombo et al. (2018), Ferndndez-Coppel et al. (2018), and
Cabrera et al. (2022). The macaiba palm tree (Acrocomia
aculeata), native to South America, is a valuable plant
known for its versatility and resilience in tropical climates.
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It produces a range of byproducts, including oil from its
fruit, which is used for cooking, cosmetics, and biodiesel;
edible fruits; natural fibers for crafts and ropes; and timber
for construction. Additionally, the byproducts of oil
extraction serve as protein-rich animal feed. The cultivation
of the macaiba palm supports sustainable development,
contributes to carbon sequestration, and aids in restoring

degraded lands.

To guide the student discussion, the instructor may
ask the following transition question:

TQ 3.1: What is the farmer's ‘future net
gain’ assuming a price of 12 USD per ton,
a 14% cost reimbursement, and a 20%
maintenance for the carbon credit business
linee What if the scenario were a price of 8
USD per ton, a cost reimbursement of 13%,
and a maintenance of 11%%2

The instructor may now delve into a sensitivity
analysis using the previously mentioned scenarios. To
illustrate, under the first scenario, the NPV and IRR for the
carbon credit stand at US$ 16,018 and 8.4%, respectively.
In this case, the farm NPV is minus US$ 1,164. In contrast,
the second scenario yields values of minus US$ 270,935
and 1.4% for the carbon credit with an NPV of minus US$
284,438 for the farm. After evaluating all potential scenarios
(refer to https://doi.org/10.7910/DVN/ILD2SN), the data
implies that opting to sell carbon credits entails significant
risks and costs for Jules, especially in the absence of support
from Reflora.

Next, students can be encouraged to think about
other factors that could also affect Jules' decision. The
professor can ask students to think about different scenarios
to analyze the sensitivity of the assumptions used or consider
the qualitative factors that can also impact the decision
analysis. In this case, the instructor may ask the following
transition question:

TQ 3.2: What qualitative factors should be
considered?

While there is no right or wrong answer, the
students may highlight factors such as regulatory changes or

governmental incentives as pivotal elements. Additionally,
the local community’s stance — whether supportive or
opposed to Jules initiatives due to cultural or economic
considerations — could influence the project’s execution.
Environmental variables such as unexpected climatic changes
impacting the growth of the macaiba palm or sudden pest
infestations could introduce complications. Furthermore,
international standards or trends in sustainability and ESG
could either bolster or impede his strategic approach.

CLOSING OF THE DISCUSSION

At the end of the discussion, the instructor can propose
a final vote on whether the students would personally invest
in for-profit reforestation with the macaiba palm tree.
The instructor can ask if any students have changed their
initial position and encourage them to share the factors or
arguments that influenced their shift.

KEY TAKE-AWAYS

* In financial decisions, it is critical to estimate all relevant
cash flows, including opportunity costs.

* Most decisions can be evaluated quantitatively using
NPV and IRR concepts to supplement qualitative
considerations.

* In this particular case, the quantitative analysis suggests
that the integration of cattle production with carbon
credit selling from the macatiba palm is a risky and costly
decision if the owner does not have the cost support of a
company like Reflora. On the other hand, if the market
price is appealing, there could be significant net benefits
such as if the carbon prices rise faster than the operation
costs.

* There are qualitative benefits and costs to the local
community associated with selling carbon credit, which
must be considered along with the quantitative analysis.
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