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Abstract

framework within circular business model innovation,

focusing on sugarcane agribusiness as part of an
innovative foresight study. Employing a qualitative method,
the research utilizes the Business Model Canvas (BMC)
to visually articulate and analyze business operations,
interactions, and the impact of the RCS’s ten principles (10R).
These principles aim to facilitate a transition from linear to
circular business practices, encompassing RO — Refuse, R1 -
Rethink, R2 — Reduce, R3 - Reuse, R4 — Repair, R5 — Refurbish,

This study integrates the Reverse Cycle Strategy (RCS)

Keywords: business model innovation; reverse cycle
strategy; business model canvas; sugarcane agribusiness;
circular economy
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R6 - Remanufacture, R7 — Repurpose, R8 - Recycle, and
R9 - Recover. The findings reveal that incorporating the
full spectrum of the RCS enhances the business models’
circularity and significantly influences sustainability
outcomes. Unlike previous studies focusing on one to three
RCS principles, this research demonstrates that a holistic
approach can lead to more substantial environmental and
operational improvements. This study offers a robust model
for practitioners implementing sustainable business practices
under the auspices of the circular economy paradigm.
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Introduction

In an era of pursuing sustainability and environ-
mental responsibility, business model innovation
has emerged as a critical enabler in driving the
transformation toward a circular economy (Brenner,
Drdla, 2023). The Circular Economy addresses en-
vironmental and social concerns by moving away
from unsustainable linear economics, focusing on
restorative systems, and reducing resource inputs,
waste, and emissions (Morseletto, 2023). This shift
is crucial given the challenges of global population
growth and consumption patterns (Lauten-Weiss,
Ramesohl, 2021). Transitioning requires managing
changes in technology, resources, costs, and strate-
gies under sustainability indicators, which support
the adoption of circular economy principles and ho-
listically pave the way for companies to transition
to more sustainable practices (Garza-Reyes et al,
2019). An alternative circular innovation business
model framework is provided through this research.

The Circular Economy Framework aims for a closed-
loop system, minimizing waste and pollution while
maintaining the usefulness of products and regener-
ating natural systems (Ellen Macarthur Foundation,
2012). The shift toward a circular economic para-
digm prompts changes and refinements of strate-
gies. Circular business model innovation is based
on changes in opportunities, regulatory encourage-
ment, and shifts in circular strategy (Brenner, Drdla,
2023; Donner, de Vries, 2021; Pollard et al., 2021).
The circular strategy has been widely developed by
following the Reverse Cycle Strategy (RCS), which
consists of ten principles: Refuse, Rethink, Reduce,
Reuse, Repair, Refurbish, Remanufacture, Repur-
pose, Recycle, and Recover (Pegorin et al., 2024),
and applied them as a primary driver in innovating
the circular business model (Bressanelli et al., 2022;
Costanza, 2023; Goyal et al., 2018; Kuzma, Sehnem,
2023; Saleh, Ost, 2023; Valencia et al., 2023; Villal-
ba-Eguiluz et al., 2023).

However, all previous research shows that business
model innovation tends to focus only on one or at
most three principles (Rethink, Reuse, Recycle),
leading to possibly incomplete sustainability out-
comes. This results in imperfections in achieving
overall sustainability and leaves potential that has
not been fully utilized. Therefore, this study inte-
grates the overall RCS as a circular strategy frame-
work. This study offers a more holistic and inte-
grated approach. Integrating ten aspects of circular
strategy in the reverse cycle strategy is expected to
drive business model innovation toward more cir-
cularity and sustainability. It expands the number
of principles and increases their interconnectedness
and mutual influence. Each principle does not func-
tion in isolation but contributes to a synergistic sys-
tem in which the output of one principle can be an
input to another.

With abundant renewable natural resources like
plants and animals, agribusiness presents a prime
opportunity to foster a circular business model (Na-
sution et al., 2020). Its reliance upon sustainable
raw materials and involvement in regenerative natu-
ral systems make it conducive to circular economy
principles (Klein et al., 2022). Practices such as recy-
cling organic waste into fertilizers and repurposing
agricultural residues for other industries exemplify
this potential. Thus, exploring agribusiness through
circular business innovation is vital for industry
sustainability and global environmental goals.

As the largest agricultural commodity in the world,
sugarcane agribusiness is gaining attention as a sec-
tor ripe for circular economy initiatives. Its produc-
tion yields significant by-products, including leaves,
tips, pulp, and molasses, which, if managed effec-
tively, can align with Circular Economy objectives
(Costa et al., 2014). Adopting circular practices in
sugarcane farming involves closing nutrient loops,
reducing reliance on external inputs like chemi-
cal fertilisers, and minimizing the environmental
impact of agricultural waste disposal (Amini et al.,
2022). Through innovative business models, sugar-
cane agribusiness has the potential to lead to more
sustainable practices and expedite the shift toward a
circular economy.

This study can significantly contribute to develop-
ing thinking and practices to achieve more holis-
tic sustainability in a circular business model. This
study also contributes significantly to the academic
discourse on circular economy practices while pro-
viding practical insights for industry practitioners,
policymakers, and stakeholders in the agribusiness
sector. Through careful analysis of sugarcane agri-
business, it is hoped that broader conversations and
steps toward more sustainable and economical prac-
tices in the agribusiness landscape could emerge.

Circular Economy Business Model

Adopting circular principles in business models is
crucial for implementing the circular economy (Le-
wandowski, 2016). Business models, which are de-
fined as creating, delivering, and capturing value,
offer a comprehensive perspective on organization-
al activities (Osterwalder, Pigneur, 2010; Schnei-
der, Spieth, 2013). The circular economy business
model concept appeared much more recently than
the circular economy literature. The concept of cir-
cular business models emerged in 2006 and gained
traction around 2012-2014 with the dissemination
of circular economy ideas (Schwager, Moser, 2006;
The FEllen MacArthur Foundation, 2012; WEE
2014). Scholars like Rashid et al. (2013) emphasize
the role of business models in addressing alignment
issues for technology uptake in recycling, while
Schulte (2013) highlights their importance for the
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long-term development of the circular economy.
Research on circular business models has steadily
increased, mirroring the growing shift toward cir-
cularity across sectors, as shown in Figure 1.

Cradle-to-cradle (McDonough, Braungart, 2002)
and performance economy (Stahel, 2010) have dis-
cussed the initial idea of a circular business model
before or simultaneously with the emergence of
the modern version of the business model concept
(Wirtz et al., 2016). Similarly, the subfield of sus-
tainable business model innovation, which emerged
in the late 2000s (Birkin et al., 2009; Liideke-Freund
et al., 2019; Stubbs, Cocklin, 2008) consider circular
business models (e.g., creating value from waste) as
one of the archetypes or sub-categories of sustain-
able business models (Bhatnagar et al., 2022; Bocken
et al., 2014; Brenner, Drdla, 2023), with a narrower
primary focus on environmental and economic out-
comes (Geissdoerfer et al., 2018). In their review,
Geissdoerfer et al. (2020) define the circular econ-
omy business model as recycling, expanding, inten-
sifying, and/or dematerializing material and energy
cycles to reduce resource input into and leakage of
waste and emissions from organizational systems. It
consists of cycling steps, extending the use phase,
intensifying, and replacing products with service
and software solutions (dematerializing). The Cir-
cular Economy Business Model is intended to pro-
vide an economically viable circular system that cre-
ates commercial value for an organization (Bocken
et al., 2018; Ferasso et al., 2020).

Table 1. Circular Economy Business Model
Article Review Distribution

Scopus WoS 1 -
Best Journa Number o
Journal Name Quartile Citation = Documents
2022 Index 2022
Journal Articles
Sustainability Q1 0.67 4
Business Strategy and
the Environment Ql 2.52 2
British Food Journal Q2 0.91 1
Resources,
Conservation and Q1 1.66 1
Recycling
Science of the Total
Environment Ql 1.68 1
Sustainability Science Q1 0.99 1
Proceedings Article
IOP Conference
Series: Earth and . . 1
Environmental
Science
Total 11

Source: authors.
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Circular Economy Business Model (CEBM) in
Agricultural Business

Previous research was reviewed to understand how
the CEBM is developed in the agricultural or agri-
business sector. As presented in Figure 2, the search
step begins with a search to answer the question,
‘What is the current trend of business models in the
agricultural or agribusiness sector?” The search was
sourced from the Scopus and Web of Science data-
bases with the keywords: business AND model AND
agriculture OR agro-industry OR agroindustry OR
agribusiness. This search revealed 527 documents
comprising 383 journal articles and 144 proceed-
ings, published from 1989 to early 2023. Bibliomet-
ric data from all of them are then analyzed and plot-
ted using thematic maps to understand the research
trends on the current agribusiness/agriculture/agro-
industry business model.

«

Based on the thematic map in Figure 3, which is
built from 527 articles, it was found that the research
theme on innovation as a part of more sustainable
business models (more friendly to social, economic
and environmental aspects) in the influential agri-
cultural and agribusiness sectors today leads to a
circular economy. The position in quadrant IV and
the novelty map of the theme is relatively recent, in-
dicating that the research theme has not yet been
widely explored (the number of documents is low)
but significantly influences research (the citation
level is high).

Thus, the focus of the search shifted to the circular
economy business model in the agricultural or agro-
industrial sector. The circular economy is one of the
paradigms used to achieve sustainability goals with
a focus on creating closed systems where resources
are used for as long as possible, waste is minimized,
and natural systems are regenerated (Evans et al,
2017; Nosratabadi et al., 2019), then the next search
also included the keyword, sustainability. Twenty-
two documents were obtained, traced by the ab-
stract and content of the research discussion, and
narrowed down to 11 research documents (10 jour-
nal articles and one proceedings article), as shown
in Table 1 below.

Research in Circular Economy Business Models
(CEBM) in agribusiness and agroindustry, particu-
larly concerning sustainability, remains limited. Ta-
ble 2 summarizes some of them.

This presentation shows that research on circular
economy business models in agriculture, agribusi-
ness, and the agroindustry has primarily focused
on mapping business models under the circular
economy paradigm since the beginning of business
operations. Nevertheless, little research still builds
business models by moving away from the original
linear paradigm to a more innovative circular para-
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Figure 1. The Number of Articles on Circular
Business Models
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Source: authors’ research results from Scopus database journals
and conference articles.

digm, or from an original circular model to a more
circular one, especially in agroindustry or sugar-
cane agribusiness with varying levels of potential
even though the circular transformation process be-
comes critical.

Capturing Circular Value through the 10R
Principles in the Reverse Cycle Strategy (RSC)

Minimizing waste and maximizing resource effi-
ciency are critical for sustainable business. Restor-
ative and regenerative flows are essential in the cir-
cular economy (Ellen Macarthur Foundation, 2012;
Ferasso et al., 2020). Restorative flow involves rein-
troducing resources into the economic cycle, reduc-
ing waste, and restoring value (Zucchella, Previtali,
2019), while regenerative flow focuses on maintain-
ing natural resources and ecosystem sustainability
(Morseletto, 2020a; Némethy, 2021). This approach

also involves restoring ecosystems affected by hu-
man activities. The regenerative reverse cycle in
agriculture is crucial due to the organic nature of
the commodities. Both flows require a deep un-
derstanding of local ecosystems and agricultural
practices (Novara et al., 2022). By embracing these
concepts, the circular economy can support a more
sustainable economic model, particularly in agricul-
ture (Barros et al., 2023; Nasution et al., 2020). The
reverse cycle, detailed in the 10R principles derived
from the Waste Management Hierarchy, provides a
roadmap for achieving these goals.

In the 19th and early 20th centuries, environmen-
tal concerns arising from the Industrial Revolution
led to recognizing the need for better waste man-
agement to address air, water, and soil pollution.
Originating from the 3R Movement in the mid-20th
century, the Waste Management Hierarchy priori-
tized reducing consumption, reusing goods, and re-
cycling waste (Awino, Apitz, 2024; Van Ewijk, Stege-
mann, 2016). In the 1970s, the Council of the Euro-
pean Union adopted the “Waste Hierarchy” to guide
waste management, initially focusing on Prevention,
Recovery, and Disposal, with Prevention akin to the
“Refuse” concept in the Waste Management Hierar-
chy (Nilsen, 2019). By the early 2000s, the “Cradle
to Cradle” concept influenced product design and
waste management, emphasizing a sustainable
product life cycle (McDonough, Braungart, 2002).
The Waste Management Hierarchy has evolved to
include repair, refurbishing, remanufacturing, and
repurposing measures, providing a more compre-
hensive approach to sustainable waste management
(Awino, Apitz, 2024). Global environmental regula-
tions increasingly promote sustainable waste man-
agement practices, including recycling targets, bans,
and innovation incentives. Public awareness of en-

Figure 2. Flow Chart of Article Searches on the Circular Business Model in Agribusiness/Agroindustry

Identify research on business models in Scopus, WoS with keywords: business AND model AND
agriculture or the agroindustry g (agriculture OR Agroindustry OR agro-industry OR
n = 527 document (383 journal agribusiness)
144 proceeding)
v
Development and relevance degree
analysis'circular busm”ess model New keywords: circular AND economy AND (agriculture
development OR Agroindustry OR agro-industry OR agribusiness)
v AND “business model” OR “circular business model”
] . i ] AND sustainable OR Sustainability
Re-identification for circular business model
in agroindustry n = 22 (21 journal articles, 1
proceeding)
v
N=11 (10 journal article, 1 proceeding) — Filter for suitability of content, and document availability

Source: authors.
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Figure 3. Theme Distribution and Thematic

Maps (Keyword Plus Title) Research
on Business Models in the Agricultural Sector
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vironmental issues and climate change has been
crucial in shaping the Waste Management Hierar-
chy. The emergence of the 10R principles highlights
the value of the reverse cycle in creating a sustain-
able economic model (Potting et al., 2017), enabling
companies to integrate sustainability principles
throughout the product life cycle, focusing on waste
reduction and resource efficiency (Nilsen, 2019;
Pires, Martinho, 2019).

Capturing value through the 10R principles in de-
veloping a circular business model is crucial for sus-
tainability innovation (Morseletto, 2020b), includ-
ing in the agricultural sector (Ciccullo et al., 2021).
Circular business strategies with R0-Refuse enable
the evaluation and rejection of unsustainable mate-
rials or processes. R1-Rethink facilitates a revolu-
tion in product design and production processes for
efficiency and environmental friendliness. R2-Re-
duce focuses on lessening resource usage, and R3-
Reuse and R4-Repair emphasize product reuse and
repair, instead of buying a new item. R5-Refurbish
and R6-Remanufacture involve updating and restor-
ing products, and R7-Repurpose encourages cre-
ativity in reusing products or materials in different
contexts. R8-Recycle and R9-Recover create oppor-
tunities to generate value through reprocessing and
extracting value from waste (Potting et al., 2017).
These strategies align with the circular economic
paradigm’s values of waste reduction, resource ef-
ficiency, innovation, environmental responsibility,
and sustainable economic growth (Aguilar-Rivera,
2022; Ellen Macarthur Foundation, 2012).

Previous studies have partially utilized reverse cycle
strategies to promote more circular business mod-
els. For example, rethink strategies focus on social
contributions to the business model (Valencia et
al., 2023), reuse strategies adapt circular business
models for cultural heritage (Saleh, Ost, 2023), and
remanufacture drives business model innovation
(Bressanelli et al., 2022; Koop et al., 2021; Souza,
2019). Recycle strategies have been emphasized
(Costanza, 2023; Parte, Alberca, 2023), along with
recovery strategies (Kuzma, Sehnem, 2023). Refuse,
Rethink, and Reduce are used in designing inte-
grated circular business models (Villalba-Eguiluz et
al., 2023), and reduce, reuse, and recycle drive busi-
ness model shifts in developing countries (Goyal et
al., 2018). However, these partial approaches may
overlook the circular potential of business model
innovation. Hence, this study proposes integrating
the 10R strategies into a circular business model in-
novation framework. By doing so, agribusiness play-
ers can create a sustainable economic environment,
enhance operational efficiency, and meet consumer
demands for eco-friendly products and services
while fostering innovation in products, services,
and business methods for long-term sustainability.
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Reverse Cycle Driven Circular Business
Model Innovation Framework

Adopting a circular economy in agribusiness in-
volves strategic steps with far-reaching implications.
This process drives fundamental changes in value
orientation within industrial systems or organiza-
tions, leading to strategic business model transfor-
mations (Uvarova et al., 2020). Most agricultural
land is in developing countries.! Farmers in devel-
oping countries are predominantly poorly educated
(FAO, 2017; Zhang et al., 2023); for example, more
than 60% of farmers in Indonesia did not graduate
from elementary school.” It is necessary to describe
a business model that farmers can easily understand
as the primary entity in agribusiness.

The Business Model Canvas (BMC) by Osterwalder
and Pigneur (2010) is used to model the circu-
lar business in this study. BMC is widely used for
CEBM modeling (Donner et al., 2020; Franceschelli
et al., 2018; Klein et al., 2022; Lewandowski, 2016;
Nuf3holz, 2017; Pollard et al., 2021). BMC simplifies
key business elements into an easily understandable
format. It offers a clear overview of business inter-
connections. It uses visual representations for quick
comprehension by various stakeholders, including
farmers (Braun et al., 2021). BMC’s flexibility allows
stakeholders to adapt business elements to agribusi-
ness contexts, accommodating changes in agricul-
tural practices, production, marketing, and circular
economy adoption.

As illustrated in the schematic in Figure 4, the first
stage of this study involves visualizing the ongo-
ing business using the BMC, which comprises nine
building blocks covering the essential aspects of
the business. This process comprehensively depicts
the business’s operations and interactions with the
surrounding environment. Information about each
BMC building block, including market segmenta-
tion, value proposition, distribution channels, cus-
tomer relationships, revenue sources, key resources,
key activities, and key partnerships, is compiled into
arepresentative BMC for the sugarcane agribusiness.
The identification and canvasing process includes
brainstorming sessions or Focus Group Discussions
(FGDs) with sugarcane agribusiness leaders at the
strategic level to gain insights into various aspects
of the business. Collaboration during these sessions
lays the foundation for creating a comprehensive
BMC. The innovation process considers internal
and external factors categorized by Lewandowski
(2016). Internal factors relate to the organization’s
readiness for circular economy adoption. In con-
trast, external factors encompass technological, po-
litical, sociocultural, and economic aspects. Brenner
and Drdla (2023) and Pollard et al. (2021) elaborate
on factors such as changes in business strategy, cir-
cular business model challenges and opportunities,
government regulations, and circularity indicators,
which drive business model innovation in this study.

The second stage of this study is identifying factors
driving innovation in circular sugarcane agribusi-

Table 2. Review of Business Models Used in Circular Economy Business Models

(CEBM) in Agribusiness and Agroindustry

Sources

Barth et al,, 2017
sustainability as a strategic approach.

Summary of findings
Implemented a systematic literature review to outline business models in the agro-food industry, emphasizing

Franceschelli Analyzed innovations in food start-up business models, focusing on enhancing social and environmental
etal, 2018 performance

Nosratabadi Highlighted technological innovation's role in sustainable business models.

etal, 2019

Zucchella, Presented circular business model cases in Italian agribusiness

Previtali, 2019

Donner et al.,
2020

Uvarova et al.,
2020 products

Identified six circular business models in agricultural waste valorization, emphasizing waste as a resource

Discussed CEBM application in the Latvian milk processing industry, showcasing waste recycling for value-added

Donner, de Vries, | Stressed the need for new business models to support the circular economy transition.

2021

Hamam et al.,
2021

Dagevos,
Lauwere 2021

Klein et al., 2022
supply chain collaboration

Source: authors.

Reviewed circular economy models in agro-food, highlighting their significance in agro-food system organizations

Examined farmers' perceptions of circular agriculture in the Netherlands, emphasizing policymakers' role in
integrating the circular economy into agricultural business models

Discussed CEBM development in the potato agroindustry, focusing on waste reduction, global sustainability, and

! https://www.worldbank.org/en/topic/agriculture/overview, accessed 13.03.2024.

* https://satudata.pertanian.go.id/assets/docs/publikasi/Statistik_Ketenagakerjaan_Sektor_Pertanian_(Februari_2023).pdf, accessed 06.06.2024 (in Indo-

nesian).
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Figure 4. Business Model Innovation Scheme

with the Reverse Cycle Strategy (10R)
as the Main Driving Factor)
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Circular business model indicators

Source: authors.

ness models and considering feasibility. The busi-
ness strategy uses the reverse cycle (10R) framework
as the main trigger for innovation. Identifying op-
portunities and challenges follows these principles,
where each “R-Strategy” is evaluated to identify
possible or feasible opportunities. Brainstorming
sessions and FGDs are also employed at this stage.
Furthermore, each identified strategy is then as-
sessed to see whether it can be done immediately or
gradually. Studies have shown that aspects of feasi-
bility studies are directly related to the successful
implementation of business strategies (Chen, 2021).
Thus, various aspects of business feasibility are con-
sidered, which consist of market, technical and op-
erational, finance-capital investment (Laverty, Littel,
2020), regulation, and social environment factors

Fudhla A.F, Wirjodirdjo B., Singgih M.L., pp. 84-103

(Bansal, 2023). These considerations inform the
implementation approach for new business strate-
gies, facilitating informed decisions. Agribusiness
leaders, often with expert assistance, meticulously
analyze each aspect of the business, including vary-
ing potentials of primary products and by-products.
In the agribusiness context, the primary product is
the one resulting from the main process of agricul-
tural production that has direct economic value and
is the primary goal of production activities (Hussain
et al., 2022). Meanwhile the products produced as
a by-product of the primary production process or
the valorization of waste can have added value with
further processing are considered secondary prod-
ucts (Yadav et al., 2020). Potential 10R strategies are
compared pairwise to establish priority weighting
and guiding strategy implementation. This data-
driven approach ensures the careful selection of
strategies, maximizing the potential for the success-
ful integration of circular business models.

Once the drivers of circular business innovation
are identified, the next step is visualizing circular
business innovation in the Business Model Can-
vas (BMC). At this stage, each identified reverse
strategy/10R is analyzed to map the impact of the
change on each building block in the business can-
vas. Next, the results of this analysis are added to the
BMC from the first stage.

The final stage of this research involves validating the
circular business model canvas by reviewing circu-
larity indicators across all canvas blocks. Circular-
ity indicators are essential metrics used to assess the
sustainability and efficiency of business models in a
circular economy. These indicators help businesses
evaluate their practices regarding resource use, waste
management, collaboration, and technology integra-
tion. Table 3 provides an overview of these indicators
and refers to various official sources, highlighting
their importance and widespread recognition.

Table 3. Circularity Indicators on Business Model Innovation

Sources
. S A . . (Ellen (Geiss-
Circularity indicator in Business model MacArthur (Lewan- (fess | dloemir (Pollard | (Rukundo
p dowski, etal., etal,
Foundation, 2016) al., 2020) et al., 2021 2021
2012) 2020)

Material or energy backflow in the business system (reverse
cycle flow) & Y v v v v v v
Collaborative action (including the sharing economy) \/ — V \/ y V
The use of information technology in the flow of the y § _ z N _
production process and after-sales (dematerializing)
Waste management \ \ — — — V
Non/slow renewable resource reductions y y y — — y
Circular investment — y y — — —

Source: authors.

2024 | Vol. 18 No 3
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Material or energy backflow in a business system (CI-
1) measures the extent to which materials and en-
ergy are reintegrated into the production cycle. CI-1
demonstrates effective circular practices, reducing
waste and dependence upon raw materials. Creating
a closed-loop system where products and materials
are continuously reutilized is fundamental. The com-
prehensive referencing across multiple sources un-
derscores its critical role in achieving circularity. Col-
laborative Actions (including the sharing economy)
(CI-2) evaluates the level of collaboration and shar-
ing economy practices in business models, includ-
ing partnerships, resource sharing, and collaborative
consumption. It drives resource efficiency and inno-
vation. By sharing resources and collaborating, busi-
nesses can reduce costs and environmental impacts.
The consistent recognition of this indicator by mul-
tiple sources highlights its importance in harnessing
collective efforts to achieve sustainability. Informa-
tion Technology in the Flow of the Production Pro-
cess and After-Sales (CI-3) measures the integration
of information technology to optimize production
and after-sales processes, thereby reducing material
use and improving operational efficiency. Using IT in
the production process can result in significant dema-
terialization, reducing the need for physical resources
and increasing efficiency. Including this indicator in
several key references emphasizes the transformative
potential of digital technologies in achieving circular
economy goals. Waste Management (CI-4) focuses
on the effectiveness of waste management strategies.
Effective waste management is essential to minimize
the environmental impact and conserve resources.
The presence of this indicator in various sources re-
flects this importance in a circular economy, where
waste is seen as a resource that must be managed and
utilized efficiently. No/Slow Renewable Resource Re-
duction (CI-5) evaluates efforts to reduce non-renew-
able or slow renewable resources and encourages the
sustainable use of materials. Reducing one’s reliance
on non-renewable resources is critical for sustainabil-
ity. High performance in CI-5 demonstrates a com-
mitment to long-term resource sustainability and
reduced environmental impacts. The recognition of
this indicator by various sources highlights its impor-
tance. Circular Investment (CI-6) assesses the level
of investments in circular practices and technolo-
gies which support the transition to more sustainable
business models. Investments in circular economy
practices and technologies is critical to driving in-
novation and scaling up sustainable business models.
Including this indicator in references indicates the
need for a financial commitment to achieve substan-
tial progress in circularity. Using circularity indica-
tors in the business model is an initial validator of
its qualification as a circular economy business model
(Pollard et al., 2021).

This research was conducted by studying the sugar-
cane agribusiness in East Java, the largest sugarcane-
producing province in Indonesia. Smallholder sug-
arcane farmers are the leading agribusiness, and in
2022, 86.96% of the 14.2 million tons of sugarcane
came from plantations managed by smallholder
farmers. It is far greater than that produced on pri-
vate and government estates, which only account for
0.21% and 12.83%, respectively.” In East Java, each
smallholder sugarcane farmer manages an average
of 10 hectares. There is a uniqueness in the small-
holder sugarcane agribusiness: sugarcane becomes a
sugar product, and various by-products/waste is still
in the hands of farmers until they are sold at auction.
Sugar mills are in a position to provide services for
processing sugarcane into sugar. Smallholder sugar-
cane farmers in East Java practice sugarcane cultiva-
tion from planting to harvesting and engage in busi-
ness affairs related to derivative products from the
commodities grown.

Results and Discussion

In this study, three people representing the Sug-
arcane Farmers Association participated in FGDs
relevant to smallholder sugarcane agribusiness in
East Java. With over 25 years of experience in the re-
gion, each manages their own sugarcane fields: one
with 15 hectares, another with 20 hectares, and the
third with two hectares. As owners and controllers
of their sugarcane agribusinesses, they possess deep
insights into the challenges and opportunities faced
by sugarcane farming communities in East Java. The
researcher moderated the discussions, benefiting
from their expertise to gain insights into industry
dynamics and potential solutions to enhance small-
holder sugarcane farmers’ welfare.

Stage 1 provides an overview of the sugarcane agri-
business in East Java, covering operations from
planting to sugar auctions while introducing reverse
cycle strategies and identifying existing principles.
An initial business model canvas is created. In Stage
2, the FGDs identify challenges and opportunities
for reverse cycle strategies, assessing their feasibil-
ity for gradual or direct implementation and assign-
ing priority weights through pairwise comparison.
Stage 3 updates the initial BMC with additional
content, resulting in an innovative BMC. Stage 4 as-
sesses the circularity of the innovated BMC.

Stage 1: Initial Sugarcane Agribusiness Model
Canvasing

Sugarcane agribusiness in East Java, Indonesia,
led by smallholder farmers, is vital to the regional
economy. These farmers typically own plots of land

? https://www.bps.go.id/en/statistics-table/2/NzY4IzI=/production-of-smallholder-estate-crops-by-type-of-crop.html, accessed 12.06.2024.
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ranging from 0.5 to 20 hectares and rely on inher-
ited knowledge for crop management. Despite lim-
ited formal education, they strive for optimal yields.
Tasks such as planting, cultivation, harvesting, and
transportation to processing factories are managed
independently or with community assistance. Chal-
lenges include limited access to capital and market
price fluctuations. After processing, sugarcane is
auctioned based on market prices. Despite chal-
lenges, these farmers are crucial in supplying raw
materials for the sugar industry while preserving
sustainable practices. With improved support, such
as education and technology access, sugarcane agri-
business in East Java can enhance regional econom-
ic development and farmers’ welfare.

In the context of the reverse cycle strategy, although
the slogan has not mentioned its application, in the
sugarcane agribusiness, several applications of opera-
tions are found that are in line with several principles
in the Reverse Cycle Strategy. As shown in Table 4, in
RO-Refuse, because the characteristics of the land are
different, some plots have abundant water sources and
some are dry, during the planting period the farmers
have refused the use of seeds that are not compatible
with the conditions of the land. Furthermore, reusing
agricultural equipment from the previous cultivation
cycle mirrors the R3-Reuse strategy.

In addition, the R4-Repair strategy is reflected in
the improvement at a certain point when abnor-
mal growth is found without replacing entire plants.
The implementation of R6-Remanufacture strategy
is seen through the practice of “bongkaratun”, a lo-
cal term which describes the process of dismantling
sugarcane plantation land and replacing all sugar-
cane weevils to their roots every three harvests. The
R7-Repurpose strategy was identified as intercrop-
ping by planting chili plants and updating soil qual-
ity by planting other commodities, such as corn and
rice. Furthermore, the R8-Recycle strategy is reflect-
ed in collecting pesticide bottles by scrap collectors

to be recycled and producing sugarcane seeds from
the best sugarcane crop harvest every harvest cycle.

The results of canvasing the business model of small-
holder sugarcane agribusiness are shown in Table
5. In the dynamics of smallholder sugarcane agri-
business in East Java, partnerships with stakehold-
ers are an integral element supporting this sector’s
operational continuity and growth. The involve-
ment of sugar mills, sugarcane farmer’s associations,
fertilizer and herbicide suppliers, trucking service
providers, cooperatives, and land owners allows for
mutually beneficial cooperation. This collaboration
enables the implementation of several key activities
covering various stages, from land preparation to
the final product marketing process. Land prepa-
ration includes preparing planting areas, selecting
sugarcane seedlings in line with land conditions,
and preparing necessary irrigation infrastructure.
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Table 4. Identification of Reverse Cycle Strategy

Practices (R0-R9) in the Initial Sugarcane
Agribusiness

a) Essence of strategies

Reverse Cycle

Strategy Definition
RO - Refuse Refusal of unnecessary or non-
environmental-friendly use of goods or
services.

RI - Rethink The search for more sustainable solutions
by revisiting the mindsets and habits of
consumers and producers.

R2 - Reduce Reduction of consumption of goods and
resources to reduce waste.

R3 - Reuse Reuse of goods or components that can
still be used.
R4 - Repair Repair damaged items rather than replace

them.
Cleaning, repairing, or updating items to
look and function like new.
R6 - Fabricate components from unused
Remanufacture | products to create new products.
R7 — Repurpose | Transfer of use of goods or materials for
different purposes.

R5 - Refurbish

R8 - Recycle
R9 - Recover

Recycling products into raw materials

Retrieval of nutrients, organic matter, or
energy from waste or agricultural products

b) Strategies Already Running

Strategy Area of use
RO Do not use seedlings that are not suitable for field
conditions
R1 —
R2 —
R3 The use of agricultural equipment from the
previous cultivation cycle
R4 Repair at a particular point of the field when
abnormal growth is found; not all are replaced.
R5 —
R6 Bongkaratun
R7 ° Intercr(g) with chilli plants
e The field is planted with corn or rice
commodities every three harvests to restore soil
quality
R8 e Pesticide bottles picked up by scrap collectors
to be recycled
e Sugarcane seeds are produced from the best
sugarcane crop harvested every harvest cycle
R9 —

Source: authors.

The process of planting and cultivating sugarcane is
carried out with due observance of agronomic prin-
ciples, including selecting fertilization techniques,
pest and weed control, and using appropriate her-
bicides and fertilizers. It is important to note that
the practice of “Bongkaratun” is an integrated strat-
egy to maintain soil fertility and increase land pro-
ductivity by utilizing internal resources. In addition,
intercropping with chili plants demonstrates a sus-
tainable approach to optimizing land use and diver-
sifying the sources of income for sugarcane farmers.

The sugarcane harvesting process ensures a high-
quality yield, which is vital for producing large
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quantities of sugar and clean cane stalks and en-
hancing final product quality. Sugar auctions main-
tain partnerships with sugar mills (70:30), catering
to customer segments such as white crystal sugar Key Partners (KP)
wholesalers, flavoring manufacturers, and molasses
brokers, ensuring a steady income stream for farm-

Table 5. BMC for Smallholder Sugarcane

Agribusiness in East Java

Sugar Mill
Sugarcane Farmers Association

ers. Key resources include sugarcane plantation land, Fertilizer Supplier
carefully selected seeds, and using fertilizers, her- Herbicides Supplier
bicides, and appropriate agricultural equipment to Trucking Service Provider

Cooperative (Cooperation)

boost productivity and quality. Distribution chan- e

nels, primarily via trucks transporting harvested

sugarcane to sugar mills, facilitate the connection Key Activities (KA)

between production and end consumers. However, Land preparation

operational costs, including land rental, cultiva- Planting ‘ o . .

tion expenses, see dling purchas es, labor, e quipment Cultivating (Shredding, Irrigating, fertilizing, weeds controlhng)
. Lo . « Improvement of sugarcane plants that are not good growth is

rentals, and transportation, significantly impact carried out partially (R1 - Rethink)

financial management. Revenue primarily stems « Intercrop with chili plants (R7 - Repurpose)

from sugar and molasses sales, supplemented by in- « Bongkaratun is carried out after three harvest cycles (R3 -

come from supporting recyclers. Diversification in Ef}ffri)ifgthﬁfé‘iﬁi% prepared from the plants, not from

revenue sourcgs u_nderscores the resilience _Of the « Bongkaratun Interspersed with rice/corn commodities (R7

sugarcane agribusiness ecosystem. Success in run- - Repurpose)

ning smallholder sugarcane agribusiness in East Harvesting

Java hinges on strong integration among partners, Key Resources (KR)

resources, activities, and customer relationships.
Table 5 highlights the reverse cycle strategies in the

Sugarcane plantation land
Sugarcane seeds

initial business model canvas. « The type of seedling is selected according to the condition of
the land (RO - Refuse)
Fertilizer
Stage 2. Identification of Circular-Driven Factors sl
Farmworkers

Based on Reverse Cycle Strategies (RCS)

Truck carrier

At this stage, circular improvement opportunities Irrigation water
8 P PP Agricultural equipment and supplies (R6 — Remanufacture)

that may be carried out by sugarcane agribusiness ;

. . . - « Tractors rented from cooperatives
are identified using the Reverse Cycle Strategies. o Farm light equipment does not have to be new in every cycle
Each strategy is studied, including the opportunities

. oo p Value P iti VP,
and challenges. The identified strategies are then alue Propositions (VF)

listed in Table 6 below. High sugarcane yield produces more sugar

Clean cane stalks produce clean white crystal sugar
Table 6 summarizes the results of identifying po- The volume of sugarcane (tonnage) harvested per hectare is high
tential RCS strategies with unique codes, which was Customer Relationships (CR)

carried out through FGDs with farmers as the main

. . . . .. The auction process for sugar produced from farmers’ sugarcane
actors in the sugarcane agribusiness. This participa-

tory method combines direct knowledge from key Lisdb (e
stakeholders. RCS strategies are developed by con- The mechanism of transporting harvested sugarcane to the
sidering the available resources, challenges faced, sugar mill using trucks
and strategies that can be applied in the sugarcane Customer Segment (CuS)
agribusiness. In contrast, the opportunities and White crystal sugar wholesaler
challenges associated with each strategy are pre- Flavoring manufacturing companies
sented comprehensively. The strategies cover critical Molasses broker
aspects of the circular sugarcane agribusiness, from Cost Structure (CS)
the use of organic fertilizers and herbicides to the

e . Land rental costs
application of technologies Sl(l(Ch as the use of drones Sugarcane cultivation/production costs (seeds, herbicides,
for fertilizer spraying. The “Opportunity” column fertilizers, labor costs, tractor rental costs, irrigation costs)
provides an overview of the opportunities that arise Transportation costs of transporting sugarcane to the mill
from each strategy, including increased market de- Revenue Streams (RS)
mand .for organic p roduc'ts or .add.ltlonal revenue Sugar Sales (profit sharing with sugar factories — 70% farmers:
potential from product diversification. Meanwhile, 30% sugar factories as sugar processing services)
the “Challenges” column details the challenges that Sales of molasses (80% by volume of molasses produced by

sugar mills)
Extra income from recycler bottles or jerrycans used for
herbicides and pesticides (R8 - Recycle).

must be overcome, such as limited access to technol-
ogy or cost issues associated with repairing agricul-

tural equipment.
qup Source: authors.
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Although all the potential of the 10R principles have
been reviewed, in this agribusiness, there are some
principles whose potential has not been identified
for several reasons. For example, the Refurbish (R5)
is less feasible because the refurbishing process is
usually more suitable for industrial products than
agricultural crops. Although the new potential of the
Remanufacture (R6) and Recycle (R8) principles has
not been identified, farmers have been implement-

ing it from the beginning through “Bongkaratun”

and “Pesticide bottles picked up by scrap collectors
to be recycled,” which will continue to be practiced.

The holistic approach can be seen where each prin-
ciple is interrelated and mutually reinforcing. For
example, Rethink (R1) to evaluate the use of chem-
ical fertilizers leads to a reduction (R2) of its use,
which in turn facilitates the Recovery (R9) of or-
ganic waste combined with manure from cattle that
fed on sugarcane shoots (strategy repurpose R7)
as a sustainable fertilizer. The fertilizers used for
sugarcane cultivation are a substitute for chemical
fertilizer reduction. This integration decreases the
environmental impact and lowers production costs,
creating a positive feedback loop. In addition, Re-
pair (R4) and Remanufacturing (R6) agricultural

Fudhla A.F, Wirjodirdjo B., Singgih M.L., pp. 84-103

equipment ensure resource optimization and extend
the life cycle of machinery. At the same time, Repur-
posing (R7) sugarcane by-products for energy pro-
duction creates new revenue streams and reduces
waste. These interrelated strategies collectively im-
prove the sustainability and efficiency of the overall
agribusiness model.

A capability analysis of each identified strategy is
carried out to determine whether it can be imple-
mented directly in full or gradually in stages. Table
7 shows the results of the capability analysis. All
identified strategies (S1-S7) were studied from sev-
eral aspects of consideration: marketing, technical
operations, finance (capital investment), regula-
tions, and the socioenvironment aspects. “Gradu-
ally implemented” refers to strategies implemented
gradually or with slow progression. The strategy is
not implemented instantaneously but through suc-
cessive stages or with gradual adoption over time.
Meanwhile, “Fully implemented” indicates that the
strategy is fully adopted or implemented without
any progressive stages. It means that the strategy is
implemented directly and without delay, thus reach-
ing full or maximum conditions from the beginning
of its implementation.

Table 6. Potential Strategies and their Challenges and Opportunities through the RCS Framework

Opportunities (RCS) Challenges Pﬁ{:ﬁtiigle(sltfgtsegy
RO-A | Refuse to use chemical e Limitations of organic fertilizer alternatives Use of organic fertilizers
fertilizers and herbicides e Farmworkers’ knowledge and herbicides
e Plant quality
RI-A | Use of organic herbicides e Limitations of organic herbicides Use of organic fertilizers
o Farmworkers knowledge and herbicides
e Plant quality
R1-B | The use of drone providers o Limited availability of service providers Use of fertilizer spray
for agriculture in spraying o Cost per hectare compared to manual. services with drones
fertilizer
R2 Reduced use of chemicals e Limitations of organic herbicides Use of organic fertilizers
e Farmworkers’ knowledge and herbicides
e Plant quality and productivity
R3 Reuse of Polybaé when e Quality of Polybag The utilization of polybags
implementing “Bongkaratun” for multi-planting

R4 Scheduled equipment repairs | o
before the harvesting period | e

Availability of spare parts
Repairman technical support
e Cost and quality of repair

Scheduling repairs for
harvesting equipment
before the cutting season

R7-A | Diversion of sugarcane to e Market and demand for brown sugar Sugarcane is processed by
be processed info Javanese e Production process and technology itself into Javanese brown
brown sugar Budgeting processing facilities investment sugar

R7-B | Sugarcane shoots after Limited uptake by cattle farmers in East Java Sugarcane shoots for cattle
harvest for animal feed Processing or storage, if needed feed

R9-A | Utilization of waste from Processing fertilizer from the leaves and sugarcane stalks Production of organic
crops to be processed into Investment in fertilizer processing facilities fertilizers based on
fertilizer Standardization of the composition of fertilizer processing | sugarcane agricultural

from crop-waste waste
Addition of labor functions
R9-B | The use of the remainin Processing fertilizer from the remaining pieces of sugarcane | Production of organic

pieces of sugarcane seedlings
as fertilizer

Investment in fertilizer processing facilities
Standardization of the composition of fertilizer processing
from crop-waste

Addition of labor functions

fertilizers based on
sugarcane agricultural
waste

Source: authors.
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If resources are limited, then the implementation of
the strategy should be carried out on a priority scale.
Major sugarcane agribusiness players can use pair-
wise comparison with a scale of 1-9 to identify their
priorities. Table 8 summarizes the prioritization re-
sults among the seven identified strategies.

Table 8 shows that the first strategic priority for in-
novation is the processing of sugarcane into brown
sugar (S5). It received the highest priority weight for
several reasons. Among them, because the glycemic
brown sugar index is lower than crystal white (Azlan
et al., 2022), this strategy provides an extensive mar-
ket opportunity because Javanese brown sugar has a
high demand among households and the food-bev-
erage industry as consumption patterns shift toward
healthier options. By producing brown sugar, farm-
ers can significantly increase the added value of their
products. In addition, brown sugar production can
be done gradually, minimizing the need for initial in-
vestments and making it easier for farmers to start
this business without the need for complicated and
expensive equipment. This strategy also does not vio-
late existing regulations but requires caution when
honoring cooperation contracts with sugar mills. In
addition, S5 opens up new opportunities for employ-
ment for the surrounding community, strengthens
the local economy, and supports social sustainability.

This priority step not only expands the market for
the final product but also increases the product’s
added value, opens up business expansion opportu-
nities, and increases profitability significantly. The
strategic innovation that also received significant
attention was scheduling equipment repairs and the
maintenance of harvesting equipment before the
harvesting period (S4). Efficient repair scheduling
increases equipment availability, reduces the likeli-
hood of operational disruptions, and increases pro-
ductivity and efficiency. The third most prioritized
strategy is using a drone fertilizer services provider
(S2). This technology offers cost-effective, scalable
solutions that enhance crop monitoring, reduce en-
vironmental impact, and improve farm safety.

Stage 3: Innovated Circular Agribusiness Sugar-
cane Model Visualization

At this stage, the identified potential Reverse Cycle
Strategy is analyzed and translated into every key
element of the BMC building blocks as a circular
business innovation. BMC’s elements include all
nine building blocks. An analysis of the impact of
the Reverse Cycle Strategy on each element of the
BMC enables an in-depth understanding of how the
strategy affects overall business operations and the
potential for improving the performance and sus-
tainability of the sugarcane agribusiness.

Table 9 illustrates the various implementation paths
for key BMC elements in each identified strategy.
One standout strategy, “Brown Sugar (S5),” com-
prehensively covers critical BMC elements, offering
high-quality Javanese sugar with natural flavors and
textures from cultivation to distribution. Essential
resources like processing locations and labor sup-
port these activities, while potential partners aid
product distribution. However, some strategies may
not fully impact BMC elements due to an internal
focus or innovation on internal business aspects.
For instance, strategies like “Use of Organic Fertiliz-
ers and Herbicides” may not directly influence cus-
tomer segments or relationships. Evaluating such
strategies requires considering their context and ob-
jectives relative to the BMC elements.

The key elements that have been translated into the
identified reverse cycle innovations are then merged
into the initial business model canvas and made into
a new, more circular business model canvas, as de-
scribed in Table 10. Integrating reverse cycle inno-
vations into a new business model canvas offers a
holistic approach to business model development.
Each BMC element is examined in relation to the
others, emphasizing how they interconnect and in-
fluence one another. For instance, incorporating the
“Use of Organic Fertilizers and Herbicides” strategy
directly aligns “Key Activities” and “Key Resources”
with “Value Proposition” and “Customer Segments,”
allowing businesses to focus on delivering unique

Table 7. Implementation of Capabilities of Identified Potential Reverse Cycle Strategies

a) Basic indicators of potential reverse cycle strategies

Potential Strategies Identified (PSI)

S1 - Use of organic-based fertilizers and herbicides
S2 - Use of fertilizer spray services with drones
S3 - The utilization of polybags for multi-planting

S4 - Scheduling repairs to harvesting equipment before the cutting/harvesting period

S5 - Sugarcane is processed into Javanese brown sugar
S6 - Sugarcane shoots for animal feed

S7 - Production of organic fertilizers based on sugarcane agricultural waste

Source: authors.

RCS's element impfelﬁinelrlligtion
RO-A, R1-A, R2 Gradual
R1-B Full
R3 Gradual
R4 Full
R7-A Gradual
R7-B Gradual
R9-A, R9-B Gradual
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Table 7 continued

b) Dimensions of Implementation Capabilities for the Potential Reverse Cycle Strategies

Dimension Description
S1 - Use of organic fertilizers and herbicides

Market There is no encouragement or resistance from the sugar market regarding using organics in East Java.
Technical And Feasible for the same or more straightforward application process.
Operational Gradually because non-chemical suppliers are limited.
Financial (Capital The most significant expense of farmers after labor costs is fertilizer; it does not matter if the price is the
Investment) same or cheaper
Regulation Not violating regulations in East Java

Social And Environment  Because of its organic nature, it is safe for human and animal safety. It minimizes environmental degradation
due to chemical materials.

S2 - Use of fertilizer spray services with drones

Market There is no encouragement or resistance from the sugar market regarding drone spray services.
Technical And Several farmers in 2023 are already getting trials on some of their sugarcane fields, a faster process.
Operational

Financial (Capital In total, the cost is lower than that of manual labor.

Investment)

Regulation Not violating regulations, and drones flying as high as 1-2 meters from sugarcane shoots do not interfere

with flight regulations.
Social And Environment | The drone is operated by a vendor (certified drone pilot) and is relatively safe in terms of work safety.
83 - The utilization of polybags for multi-planting

Market hTherﬁ is no encouragement or resistance from the sugar market regarding the use of polybags during
atchery.

Technical And Gradual, especially because farm workers must understand how to treat polybags after planting seedlings.

Operational Polybags have a service life of 2-3 years.

Financial (Capital Although not significant, it can save more polybag procurement costs

Investment)

Regulation Not violating regulations

Social And Environment | Positive impact on the environment by reducing plastic waste
84 - Scheduling repairs for harvesting equipment before the cutting/harvesting period

Market There is no encouragement or resistance from the sugar market regarding scheduling repairs.
Technical And It is possible to overhaul a thorough check for all fixtures and equipment. It can increase equipment and
Operational equipment utilization.

Financial (Capital Less expensive than corrective maintenance

Investment)

Regulation Not violating regulations

Social And Environment | Technicians’ schedules are more organized, and there is no pressure to rush.
85 - Sugarcane is processed into Javanese brown sugar

Market The market for brown su%;ir is wide o(i)en. The people of East Java need this ty]ge of sugar, not to mention the
potential of the food and beverage industry that is increasingly massive using brown sugar ingredients.

Technical And It must be implemented gradually, considering multi-year contracts bind some farmers to sugar mills.

Operational

Financial (Capital It is possible to do it gradually because it requires uncomplicated and inexpensive equipment.

Investment)

Regulation Not violating regulations; it is only necessary to be careful to respect the relationship of cooperation

contracts with sugar mill factories.
Social And Environment | Opening new job potential for residents
S6 - Sugarcane shoots for animal feed

Market Market absor%tion of su%arcane shoots allows for areas near large cattle farms. For areas where the type of
feed needs to be arranged gradually.

Technical And It is feasible but needs to be pre-processed before cattle consumption (chopping/ boiling). It can be done

Operational gradually, including considering the existence of cattle farms that present potential clients.

Financial (Capital It is possible to do it gradually because it requires uncomplicated and inexpensive equipment.

Investment)

Regulation Not violating regulations

Social And Environment | Unlocking the potential of cattle farming by sugarcane farmers or residents. Reduce the volume of waste
burned from the harvest.
87 - Production of organic fertilizers based on sugarcane agricultural waste

Market It will be beneficial if the fertilizer matches the characteristics of sugarcane growing soil environment. If
intended for wood/field plants in general, it can potentially be absorbed by ornamental plant traders/field
services or horticultural farmers

Technical And Long-term application may be possible, but it seems challenciging to make changes in the subsequent one to

Operational three cycles. As a fertilizer, it is necessary to prepare the land for fermentation and provide knowledge to
farmers of efficient organic fertilizer processing techniques.

Financial (Capital Requires cost allowance budgeting

Investment)

Regulation There are no regulatory obstacles

Social And Environment | Previously collected and burned, it is better if it is processed and fermented into fertilizer.
Source: authors.
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value while considering resource needs. This updat-
ed BMC reflects a more robust integration of reverse
cycle innovations and the overall business strategy,
providing a holistic view of the business model.

With regard to value proposition, the focus on
phased movement to organic options highlights a
shift in value toward reducing agricultural waste
and maximizing natural resources. It aligns with
the reverse cycle principles, where agricultural
waste is reused, for example as fodder or fertilizer.
Introducing brown sugar as an alternative product
expands the market and meets broader consumer
needs. In the Key Activities section, reusing poly-
bags for seedlings demonstrates efficiency and re-
cycling, while processing agricultural waste into
organic fertilizers reflects resource utilization ef-
forts. Incorporating sugarcane processing for Ja-
vanese brown sugar diversifies products and adds
value. Drone-based fertilizer spraying is applied to
improve efficiency (Wadod, Mohammed, 2023). A
challenge faced here is the lack of affordable drone
service providers, which can be overcome by work-
ing with drone technology providers for pilot and
training programs for farmers. In the Key Partners
(KP) section, collaboration is carried out with sugar
mills and sugarcane farmers’ associations. The pos-
sibility of difficulties in coordination and commu-
nication between partners can be minimized by es-
tablishing regular communication forums and using
information technology to facilitate coordination.
In the Cost Structure (CS) section, cost reduction
innovations are carried out using organic materials
and repairing equipment before harvest. In the con-
text of this sugarcane agribusiness, at the level of in-
novation implementation, besides the immense po-
tential benefits, it could face several obstacles, such
as limited access to technology, regulatory barriers,
and lack of knowledge among farmers. Applicable
solutions include building strategic partnerships,
accessing support funds from governments or in-
ternational organizations, and training for farmers
to adopt new practices. Overall, the BMC innova-
tion aims to adopt sustainable circular practices and
minimize negative environmental impacts in sugar-
cane agribusiness.

Stage 4. Validation Using Circular Business
Indicators

At this stage, a validation process is carried out to
determine whether the business model built is cir-
cular or not. Validation was carried out by identify-
ing business models before and after the innovation
of the reverse cycle strategies. Table 11 shows how
the circularity changes between the two.

Table 11 indicates that the set of indicators identi-
fied from various studies, consisting of six business
model circular indicators, proved capable of cap-

turing the interventions resulting from the change
from the current business model to the innovative
RSC business model. In the initial BMC, two indica-
tors were identified: material and/or energy back-
tflow in the business system and collaborative action
(including the sharing economy), which were spread
across key elements such as Key Activities, Key Re-
sources, Key Partnerships, and Revenue Streams.
The initial BMC also implemented circularity prac-
tices in its business model.

In the updated, innovative BMC, six indicators of
all key elements were identified. First, Reverse Cycle
Flow was noted in seven potential proposed strate-
gies. Second, Collaborative Action is strengthened
by expanding collaborative relationships with coop-
eratives and sugar mills and adding collaborations
with agricultural drone service providers, equip-
ment workshop service providers, organic fertil-
izer processing experts, and farmers as potential
customers for sugarcane shoots. Third, information
technology emerged as an effort to develop poten-
tial marketing channels for different products, such
as brown sugar. Fourth, Waste Management would
be improved by innovation in the processing of leaf
waste into organic fertilizer and using sugarcane
shoots as a component of cattle feed. Fifth, Circular
Investment is seen in the commitment to gradual in-
vestment allocation in agribusiness toward produc-
ing different products and gradual investment in
constructing agricultural waste processing facilities
for the production of organic fertilizers that have
commercial value. Based on these indicators, it can
be concluded that the innovated BMC can be con-
sidered more circular than the initial BMC. Thus,
the evolution of BMC through a reverse cycle strat-
egy represents a significant step forward in realiz-
ing a more adabtable, sustainable, and technology-
oriented business model with reverse cycle flow as
the backbone of innovation. The implementation of
this BMC would demonstrate a solid commitment
to innovation, improved business performance, and
environmental sustainability.

Several important lessons can be applied in other
segments of the agricultural sector, national econ-
omy, and the global economy. First, the collabora-
tion between various stakeholders is essential for
successfully implementing circular business models.
Second, providing adequate education and training
for farmers and workers to adopt new technologies
and circular practices is crucial. Knowledgeable
agricultural instructors can liaise with researchers
and farmers, providing the necessary knowledge
through live demonstrations and visual media. In
addition, cooperation with educational institutions
and non-governmental organizations can provide
functional literacy programs and vocational train-
ing. Third, policies and regulations that support
circular practices can accelerate the transition to a
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Table 9 continued

Table 8. Identified Strategic Priorities

Potential Str(alsgﬂes Identified Priority Weight S5 - Sugarcane is processed into Javanese brown sugar
VP Hiﬁh—quality Javanese brown sugar with a natural taste
S1 0.07 and texture
S2 0.14 KA (1) Javanese sugar processing, including cooking and
fird gar p g 8 g
refining.
$3 0.07 (2) Stock management and product distribution.
S4 0.20 KR Processing location, sap squeezer, furnace, pan,
processing labor
= S KP (1) Distributors
S6 0.06 (2) Cooperation with restaurants, cafes, or the food and
beverage industry for the use of products in their recipes
&7 G CuS | (1) Retailers and connoisseurs of brown sugar
Source: authors. (2) Restaurants, cafes, and food and beverage industries
looking for high-quality ingredients for their products
CR  |Build awareness and understanding of the benefits and
uniqueness of brown sugar.
Table 9. Reverse Cycle Strategy Innovations © g%grlgsirect sales to consumers through online or offline
that Have Been Identified in Every Key Element (2) Distribution through local food shops or traditional
of the Building Blocks markets.
CS Operational, marketing, and distribution costs.
Item Description RS | Sales of brown sugar to consumers and businesses
S1 - Use of organic fertilizers and herbicides 86 - Sugarcane shoots for animal feed
VP | Organic matter-based operations VP | (1) Sugarcane shoots as high-quality forage for cattle.
KA | Gradually use organic fertilizers and herbicides (2) Reduce agricultural waste.
KR | Organic fertilizers and herbicides KA | Harvesting
KP | Vendors of Organic Herbicides and Fertilizers KR | Farm labor
CuS | — KP |—
CR |— CuS | Farm owner or rancher
C — CR | Long-term partnerships with farms or ranchers
CS | Cost of organic herbicides and pesticides C _
RS |— cs |—
S2 - Use of fertilizer spray services with drones
VP | Efficient and high productivity RS | Sales of sugarcane shoots for animal/cattle feed
KA | Spraying fertilizer with drones 87 - Production of organic fertilizers based
KR |— on sugarcane agriculfural waste
KP | Drone service provider for agriculture VP | Reduce agricultural waste by turning waste into valuable
CuS | — products.
CR |— KA | (1) Collection and processing of crop waste into organic
fertilizer.
C — (2) Packaging and distribution of organic fertilizer
CS | The cost of spraying drones products.
RS — KR | (1) Waste from crop residues (leaves and stem tips).
83 - The utilization of polybags for multi-planting (2) Treatment facilities to process waste into organic
VP | Reduction of non-renewable materials fgrtlhzer. . .
- - ) Manpower in waste management and organic
KA | Reuse of polybags that can still be used for seedlings §ertilizer production.
KR _ | Polybag KP | (1) Partnership with farmers to supply waste from crop
KP | Polybag seller residue.
CuS |— §2) Partnerships with agricultural stores or distributors
CR |— or product distribution.
C _ CuS | Farmers looking for an alternative to organic fertilizers
CS Reduced costs for new polybags CR | (1) Customer service that provides information about
polybag B
RS _ the benefits and how to use organic fertilizers.
. . . . (2) Long-term partnerships with farmers to understand
§4- Schedull;;l% ';eupt‘tli’;s ;ﬁa’;“’;";;’flﬁ’"gei‘llg‘;}’ment before their needs and provide suitable solutions.
VP |Efficient and high png ductivity Zp C Direct sales to farmers or via online marketplaces
KA | Repair and overhaul of equipment before harvest CS (1) Production and ackagipg costs
(2) Marketing and distribution costs.
KR | Truck and other spare parts - - —
KP | Cooperation with workshops/technicians RS | Direct sale of organic fertilizers to farmers (both
Cus |— sugarcane and non-sugarcane)
CR Items: VP — Value Proposition; KA — Key Activities; KR — Key Reso-
— urces; KP — Key Partners; CuS — Customer Segments; CR — Customer
C — Relationship; C — Channel; CS — Cost Structures; RS — Revenue
CS | Planned maintenance costs Stream.
RS — Source: authors.
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Table 10. Circular Business Model Canvas Innovated with the Use of Reverse Cycle Strategies

Item Contents

Key Partners (KP) e Sugarcane Mill
e Sugarcane Farmers Association
e Fertilizer Supplier
e Herbicide supplier
e Transporter Service Provider
e KUD
e Landowners
e Drone service provider for agriculture
o Workshop / Truck technician
e Academics who understand how to process agricultural waste into organic fertilizer

Key Activities e Land preparation
(KA) e Planting
o Reuse of polybags that can still be used as seedling beds (R3 - Reuse)
e Cultivating (shredding, irrigating, fertilizing, weed controlling)
o Gradual fertilization using organic matter (from agricultural waste recovery) (R8 - Recycle)
o Improvement of crops while waiting for harvest is carried out partially (R9 -Recovery).
o Intercrop with chili plants (R7 - Repurpose)
o “Bongkaratun” is carried out after three harvesting cycles, which will later prepare seedlings from the plants
themselves (R6 — Remanufacture, R8 — Recycle).
o Field production interspersed with rice/corn commodities (R7 — Repurpose)
o Gradual weed controlling and fertilizing using organic matter and spraying with drones (R2 — Reduce, R4 -
Repair)
e Harvesting
e Equipment repair before harvest (preventive maintenance) (R9 - Recovery)
e Processing of sugarcane into Javanese brown sugar (R7 — Repurpose)
e Processing of sugarcane agricultural waste into organic fertilizer (R5 — Refurbish)

Key Resources (KR) | e Sugarcane plantation land
e Sugarcane seeds
o The type of seedling is selected according to the condition of the land (RO - Refuse)
o Fertilizer
e Herbicides
e Farmworker
e Agricultural equipment and supplies (Reuse)
o tractors rented from cooperatives
o Farm light equipment does not have to be new in every cycle
e Transport truck
e Irrigation water
e Facilities of processing sugarcane into Javanese sugar
e Agricultural waste processing facilities into organic fertilizers

Value Propositions | e High sugarcane yield produces more sugar
(VP) e Clean cane stalks produce clean white crystal sugar
e The volume of sugarcane (tonnage) harvested per hectare is high (high productivity)
e Phased operation oriented to organic matter (R6 - Remanufacture)
e High-quality Javanese sugar (brown sugar) with a natural taste and texture (R7 - Repurpose)
o Reduce agricultural waste and efficient use of resources (R2 - Reduce)
e Reduction of non-renewable materials (R3 - Reuse)

Customer e The auction process for sugar produced from farmers’ sugarcane
Relationships (CR) | e Build awareness and understanding of the benefits and uniqueness of Javanese brown sugar.

Channels (C) o The mechanism of transporting harvested sugarcane to sugar processing factories using open-bed trucks
e Sales of Javanese sugar directly to consumers through online or offline stores.
e Distribution through local food shops or traditional markets.

Customer Segment | e Granulated white crystal sugar merchant
(CuS) e Granulated white crystal sugar broker
e Flavoring manufacturing companies
® Molasses broker
e Retailers and connoisseurs of Javanese sugar
e Restaurants, cafes, and food and beverage industries that are looking for high-quality Javanese sugar raw
materials for their products

Cost Structure (CS) e Land rental fees
e Sugarcane cultivation/production costs (seeds, herbicides, fertilizers, labor costs, tractor rental costs, drone
spraying costs, irrigation costs)
e Planned equipment maintenance costs
e Costs of transporting sugarcane to the mill
e Cost of processing sugarcane into sugar palm
e Cost of processing sugarcane waste into organic fertilizer

Revenue Streams e Sugar sales (profit sharing with sugar mills — 70% farmers: 30% sugar mills)

(RS) e Sales of molasses (80% by volume of drops produced by sugar mills)
e Income from recycled bottles or jirigen used for herbicides and pesticides (R8 - Recycle).
e Sales of Javanese sugar to consumers and businesses

Source: authors.
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Table 11. Comparison of Circularity Indicators Before and After the Reverse

Initial BMC of the sugarcane agribusiness

Cycle Innovation in the Sugarcane Agribusiness Model

VP KA KR KP CuS CR C CS RS

— (VAN =] =] =|=| =X CI-1
— | = NN = == =] - CI-2
— | = =] =] =] =|=]| =1 - CI-3
— | = =] =] =] =|=] =1 - Cl-4
— | = =] =] =] =|=| =1 - CI-5
— | = = =] = | =|=] =1 - CI-6

Circularity indicator in
business model

Source: authors.

circular economy. Fourth, innovation must be sus-
tainable and responsive to environmental and mar-
ket changes. Fifth, access to funds and investments
for new technologies and practices is essential for
effective implementation.

Conclusion

This study confirms that the innovations are crucial
for developing sustainable business models in the
sugarcane agribusiness sector. The integration of ten
aspects of the reverse cycle strategy has successfully
transformed the business model into a circular one.
The findings highlight evidence that this framework
could help move existing agricultural operations to-
ward more circularity.

Integrating the 10R principles into the reverse cycle
strategy as a critical innovation driver has identified
significant potential changes, ranging from micro-
operating adjustments (polybag reuse) to optimiz-
ing efficiency to capturing the potential for revenue
increases through product differentiation (brown
sugar) and waste management. The significance
of these findings should not be overlooked, espe-
cially given the global challenges in achieving en-
vironmental and social sustainability. By providing
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