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Sustainable Transformation  
in China’s Agricultural Sector:  

From Traditional Narrow Patterns  
to Smart Dynamic Production

Abstract

Technological transitions and the associated 
transformation of key sectors are radically changing 
the entire socioeconomic system. The agricultural 

sector, as one of its key links, today is intensively saturated 
with new technologies and management innovations. For the 
first time, there is an opportunity to “do things completely 
differently,” to restore and develop both the natural and 
human potential of rural areas. This makes it possible to 
create smart industries with their dynamic chains, complex 
infrastructure, large-scale digital platforms and networks, 
implement the concept of sustainable development, and 
make a transition from productivism (exclusive focus on 

productivity) to post-productivism (a balance between 
ensuring economic interests are met and guaranteeing the 
healthy integrity of natural diversity). This article analyzes 
the current state of and prospects for China’s agricultural 
sector from the point of view of two levels – “top-down” 
(state initiatives) and “bottom-up” (inputs of product 
manufacturers identified during a regional Foresight project, 
but apparently characteristic for most Chinese rural areas). 
The key limiting force in the development of the concepts 
under consideration is the too slow process of building 
human capital with residents living directly in rural areas 
and the development of related sectors in said areas.
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and competencies; China; agroecology
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Introduction
The new stage of technological paradigm change 
creates a certain logic, which implies thinking in 
terms of delayed consequences not only for the en-
tire complex socioeconomic structure, but also for 
natural ecosystems. Based on this, the role of the 
agricultural sector is being rethought. This field 
is faced with the task of mastering increasingly 
complex development models and forming human 
capital with the appropriate competencies. If in the 
energy sector technological transitions have long 
ago acquired a conceptual basis and programs with 
long-term horizons have been developed, then in 
the context of agriculture their theoretical and em-
pirical bases are only just being shaped.
In recent years, researchers have paid great atten-
tion to these processes, revealing both the current 
state of rural areas and their prospects. The main-
stream trajectory is the consistency of national pro-
grams with the international concept of sustainable 
development, which implies the restoration of the 
integrity of natural ecosystems, the proper, ac-
tive management of the environment, and its 
management in line with socioeconomic processes 
(Sgroi, 2022). However, even developed countries 
are faced with the difficulty of implementing such 
a combination of tasks and are still searching for 
optimal paths to improve this sector.
The solution seems to be in complementing this 
track with the multifunctionality approach put for-
ward by Geoff Wilson   (Wilson, 2001). Rural areas 
are considered an integral dynamic organism that 
operates under the combination of many factors — 
optimal demographic balance, the formation of 
human capital, an abundance of jobs with decent 
wages, constant improvement of infrastructure, 
a robust technological base, management mod-
els, and, most importantly, the presence of a wide 
range of well-functioning land use and environ-
mental protection regimes (Wiggering et al., 2006).
The capabilities of a multifunctional develop-
ment model are maximally unleashed when nat-
ural, resource, social, human, economic, and 
environmental capital are equally well developed 
(Wilson, 2014). Its implementation implies a 
paradigm shift in the evolution of rural areas, in-
cluding their resource, production, knowledge, 
and cultural bases (Liu et al., 2023). Based on 
this, transition processes are being formed, the 
roles and subjects of the agricultural industry are 
being revised (Wilson, 2007; Lin, Cai, 2012). Un-
derstanding the multifunctional approach and its 
development will make it possible to effectively 
manage complex interactions between various in-
terconnected segments of a large-scale ecosystem 
(resources, production, markets, investments, in-
frastructure, etc.), which is of great importance for 
both decision-makers and the population (Ma et 

al., 2019). In this regard, it is of interest to evaluate 
the correlation of state efforts to implement strate-
gic programs with the readiness of stakeholders in 
the agricultural sector to transition to new devel-
opment models.
Using the evidence from China, this article exam-
ines the driving forces and restraining factors in 
the transformational transition of rural areas to 
new technological, digital, and knowledge foun-
dations. The study is divided into two parts. The 
first looks at top-down initiatives, i.e., the efforts 
of the state, and the second part focuses on the case 
of the Jilin Province, where a Foresight study was 
conducted based on a stakeholder survey using the 
focus group method (bottom-up principle). In this 
way, a holistic vision of the problems and ways to 
solve them is formed (improving the environment, 
smoothing out income inequalities between cities 
and rural areas, increasing the attractiveness of 
the latter for the return of the working population, 
opening new lines of business, etc.).

Literature Review
Since the emergence of the concept of spatial devel-
opment in 1999, European countries have applied 
it to stagnating agricultural regions. At one time, 
these territories were one of the driving forces of 
economic growth, but since the socioeconomic 
model of territorial competitiveness has changed, 
their importance, and, consequently, economic at-
tractiveness have decreased significantly.
The dynamic development of technologies and man-
agement practices allows one to take a fresh look 
at the potential of rural areas, rethink their role in 
the new economic configuration, and, improve the 
current state of the agriculture sector. To radically 
change the attractiveness of rural areas as well as their 
resource and production base, developed countries 
are introducing a multifunctional approach that al-
lows for creating something completely different 
from what has existed before. The literature pro-
vides different options for this transformation, tak-
ing into account natural, historical, and cultural 
characteristics. A wide variety of ideas and practices 
enriches management decisions and expands the 
view of how one can “unpack” the hidden capabili-
ties of a particular territory. The concept is most ac-
tively promoted by creating synergy between rural 
and urban spaces to generate new economic value, 
within which the considered territories can create 
conditions for the development of innovations that 
unlock and expand the potential of local resources 
(Jiang et al., 2022). Thus, popular role-playing games 
based on European rural areas have paved the way 
for their transformation into frequently visited tour-
ism centers.
The theoretical basis for such transformations is 
laid within the framework of Foresight projects. 
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Scenarios with different horizons are created to as-
sess the recovery prospects for complex ecosystems 
that had previously been subjected to thoughtless, 
destructive practices of one-sided agroforestry ac-
tivities. 
In 2019, a development project implemented digi-
talization scenarios for the European agri-food 
sector until 2030 (Ehlers et al., 2022). The basic 
scenario is based on assumptions about maintain-
ing the current pace of development, others are 
based on the prospects for its acceleration and 
spread to related sectors (for example, the food 
industry). Digitalization creates the preconditions 
for the development of radically new methods of 
farming. The example of the Netherlands is indica-
tive in terms of overcoming the persistent trend 
of reduction in natural diversity. In 2018, two di-
vergent alternative scenarios were modeled and 
tested here. A consequence of the focus on increas-
ing dairy production is a reduction in wildlife and 
meadow plant diversity (Kok et al., 2020). On the 
contrary, an emphasis on the “diversification” of 
natural ecosystems makes it necessary to aban-
don the expansion of the food supply for domestic 
animals, which greatly reduces the production of 
dairy products of all types. Both scenarios require 
a trade-off between biodiversity conservation and 
increased production. The results of the Dutch 
Foresight study provide a valuable information 
basis for understanding the need to develop more 
complex strategies than before, taking into account 
all parts of a large, dynamic natural ecosystem, the 
subtle interdependencies between them, and the 

“hidden” but critical effects of this influence. It re-
quires establishing a complex set of compromises 
between the multiple interests of different parties 
(Kok et al., 2020).
In the work (Polzin, 2024), using the example of 
Germany, a very pressing question is raised about 
the weak readiness of the community, upon which 
the prospects for agriculture depend, to accept com-
pletely new methods of agricultural management, 
including the concept of sustainable development. 
The recently launched state program “Agrarian 
Turnaround” (Agrarwende) is facing implementa-
tion difficulties. Its vector for promoting organic 
agriculture using scientific knowledge and tech-
nology is viewed with caution by wide circles due 
to fears of worsening market prospects and food 
security risks. The authors of the study reveal the 
difficulties of transforming entrenched sociotech-
nical ideas, especially when they are closely related 
to national identity and formalized in institutional 
structures. Their findings enrich ongoing discus-
sions about the prospects for sustainable agricul-
ture around the world, with the growing threats 
of climate change and biodiversity loss requiring 
urgent responses. Since the second half of the 20th 

century, land use has been transformed on a global, 
which has created serious problems for the further 
functioning of ecosystems (Weber, Sciubba, 2007; 
Newbold et al., 2016). 
Currently, the concept of multifunctional land use 
serves only as a starting point for the restructur-
ing of rural areas, while their full revitalization 
requires a transition to a sustainable development 
model (Fang, Liu, 2015). Combining these ap-
proaches into an integrated management model 
is a difficult task, requiring appropriate human 
capital living in rural areas. We are talking about 
the concept of post-productivism – a combination 
of the economic components with the interests 
of environmental protection. The transition to 
this scheme from the previous model of produc-
tivism (orientation exclusively toward economic 
benefits and output) implies the complex  trans-
formation of agricultural land with its transition 
to a multifunctional framework (Mccarthy, 2005). 
As with any other transformation of a large-scale 
system, this process requires the reservation of 
sufficient time and special meta-competencies 
to manage the change with consideration of the 
nonlinearity, heterogeneity, complexity, and rapid 
variability of the environment.

Chinese Context
China is also witnessing a shift in agricultural 
policies away from a productivity focus toward 
embracing multifunctional agriculture and its spa-
tial development (Chen et al., 2018). Building on 
the work of (Wilson, 2001), some local scholars 
have compared studies on the transition of rural 
areas in Western countries from productivism to 
post-productivism to the modern Chinese context 
(Huang et al., 2022). The settlement of land issues 
is critical to the revitalization and integrated devel-
opment of rural land, farming, and the agricultural 
sector in the Sannong conceptual triad (that means 
a holistic approach to the dealing with the three 
issues related to rural development in mainland 
China: agriculture, rural areas and farmers) (Liu, 
2014). The use of an appropriate theoretical 
framework allows us to develop optimal ways to 
manage this nonlinear and heterogeneous process 
(Lin, Cai, 2012).
Currently, in the development practice of rural 
China, a search is underway for the optimal bal-
ance between productivity and non-productivity. 
The process is complex, as it represents a large-
scale challenge in organizational, cultural, and 
managerial terms. The biggest problem is due 
to contradictions — a simple transition from a 
focus on economic productivity to environmen-
talism (the priority of sustainable development, 
including the protection and improvement of 
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the environment) poorly corresponds to the 
interests of many Chinese rural regions in need 
of revitalization. These processes are partly remi-
niscent of the situation occurring in Germany, 
but have their own specifics, which are expressed 
in greater income inequality and a shortage of 
relevant labor. In other words, considerations of 
short-term benefits generally continue to prevail 
over long-term goals. However, with this approach 
it is not possible to simultaneously provide food 
safety and mitigate destructive anthropogenic ef-
fects (Wang, Gu, 2012). Excessive emphasis on 
environmental protection in land use practices is 
becoming a threat to stable food supply for mar-
kets (Jiang et al., 2022).
Thus, a direct bet on productivism or non-
productivism in the foreseeable future does not 
look like the optimal track for managing the 
development of rural areas not only in China, but 
around the wold. This is a bottleneck in the tran-
sition to new quality under consideration. It can 
be overcome by in-depth research on emerging 
global practices, such as regenerative agriculture 
or agroecology, combined with new technologies, 
especially digitalization (Duff et al., 2022; Husaini, 
Sohail, 2023; Purnhagen et al., 2021). Cultivating 
these concepts in public discourse will be the key 
to changing the established sociotechnical nar-
rative. Mastering multifunctional models, some 
regions perform better, while others do worse, 
which corresponds with nonlinear dynamics, but 
in general there has been a tendency to abandon 
non-optimal land use that is actually or potentially 
harmful to overall socioeconomic development. 
Developing effective management and control 
measures to facilitate such transformations is 
crucial for reviving and increasing the attractive-
ness of the national agricultural sector, establish-
ing a co-evolutionary model of relations between 
rural and urban areas (Long, 2022).
Over the past 30 years, China’s agricultural growth 
rate has averaged 4.6% per year. Despite possess-
ing only 8% of the world’s arable land, the coun-
try managed to provide food for nearly 20% of 
the world’s population (World Bank, 2023). A sig-
nificant shift has been observed across all produc-
tion categories (Li et al., 2018). In 2022, the added 
value of China’s agriculture and related industries 
amounted to 19.569 trillion yuan (16.24% of the 
country’s GDP). At the same time, further annual 
growth rates are projected at 5.95%.1

China is committed to making its agricultural sec-
tor sustainable and self-sufficient as part of its 

long-term national strategy. Two vectors can be 
traced, aimed at a single result: equipping the agri-
cultural market with advanced technologies.2

National Agricultural High Technology
While remote sensing (RS) technologies, geo-
graphic information systems (GIS), and drones in 
themselves do not represent fundamental novel-
ties, their transformative potential for the sector 
in question has not yet been fully revealed due to 
the slow development of these technologies, which 
require certain competencies. At the same time, to-
day many things are being done in a new way. Re-
mote sensing, GIS, and drones make it possible to 
quickly manage unevenly distributed arable lands 
located at long distances from each other, taking 
into account the specific needs of each landowner. 
Complex solutions are being created in the Soft-
ware-as-a-Service (SaaS) format - adapted technol-
ogies for a population that does not fully possess 
the required competencies. The proliferation of 
these user-friendly, intuitive, practical applications 
is becoming a driver of sector transformation. Even 
small companies get the opportunity to correctly 
plan processes, significantly increase productiv-
ity, and reduce the impact of harmful factors on 
the environment. To some extent, these affordable 
technologies are replacing expensive drone-based 
monitoring systems and IoT-enabled agricultural 
devices. SaaS appears to be a cheaper but effective 
solution that allows for the timely receipt of data 
on soil conditions, crop yields, water supply needs, 
and so on (Chunjiang et al., 2021). Thanks to this, 
the efficiency of the agricultural sector is increased, 
and food supply chains are optimized. The market 
can expect predictability and reliability in logistics, 
improved quality, and lower product costs (Peng, 
You, 2023). Increasing transparency in manufac-
turing operations ensures that consumers have 
greater access to safe and environmentally friendly 
products (Cho et al., 2023).
Drones occupy a significant place in the rapidly 
developing segment of agricultural high technolo-
gies. By 2020, sales of such equipment in China 
increased to approximately 50,000 units - more 
than tenfold compared to 2017 (4,250 units) (Liu, 
2024). Their manufacturers began to diversify their 
profile and introduce unmanned technologies on 
ground vehicles, which illustrates the transition to 
integrated solutions for the automation of the agri-
cultural sector.
In the fields of remote sensing, GIS, and drone 
development, a steady increase in the number of 

Lee J.C.G., Tin S., Gunawan J., рр. 6–15

1 https://www.developmentaid.org/news-stream/post/179737/5-sectors-driving-the-chinese-economy, accessed 24.07.2024.
2 “Ecological Redline Policy” (Bai et al., 2018) and “No. 1 Central Document” (Liu, 2024).
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companies has been recorded over the past 10 
years (Liu, 2024). Below are just a few of them.

Technology Developers 
•	 ICAN Technology (founded in 2016). This 

company has created its own model for moni-
toring the condition of vegetation and soils 
based on satellite technologies. The big data 
platform allows one to support the full pro-
duction cycle - from preliminary planning for 
planting crops to harvesting, storage, logistics, 
and marketing of crops, providing detailed 
management decisions.

•	 GAGO (2015). This organization has formed 
a wide network of partners and clients, in-
cluding agricultural producers and govern-
ment agencies. The provision of financial ser-
vices has been established in regions where 
traditional banking infrastructure is limited. 
Thanks to the remote collection of data on 
farmland through satellite systems and a de-
tailed analysis of their characteristics, lending 
to farmers is simplified (the principle of inclu-
sive financing is implemented).

•	 Jiahe Information (2013). This enterprise has 
developed different types of technology plat-
forms, from artificial intelligence algorithms 
to low-code tools. Their design in the form of 
simple, intuitive applications allows users to 
conveniently receive and analyze data.

•	 XAG (2007). This company is a leader in low-
cost agricultural drones, it maintains profit-
ability above 30% despite declining product 
costs.

Service Companies
•	 YiMuTian (2011). This digital integrator cov-

ers over 800,000 farms and connects produc-
ers with wholesale markets and buyers for a 
wide range of products. The number of users 
is over 50 million. It develops detailed maps of 
market dynamics that provide a better holistic 
understanding of ecosystem processes.

•	 BRIC Agricultural Information Technology 
(2014). This organization specializes in agri-
cultural consulting, the management of digital 
platforms that aggregate big data across pro-
duction sectors, supply chains, and sales.

Key Barriers to Transitioning Agricul-
ture to a Sustainable Model
A natural property of any radical transformation 
is the manifestation of both positive and negative 
factors. Among the restraining forces barring the 
way to sustainable developmen are inequalities in 
income between rural villages and cities (Huang, 
2020) and the exacerbation of environmental 
problems as a result of the rapid growth of the 
agricultural sector, which proceeded without tak-
ing into account the “downsides” of such speed. 
Agricultural ecosystems account for 7–20 % of 
the world’s total greenhouse gas emissions, and 
in China this share reaches 17% (Li et al., 2018; 
Huang, Yang, 2017). The intensification of growing 
demand for food has stimulated the use of a variety 
of yield boosters, such as chemical fertilizers and 
pesticides. The downside of their overuse has been 
land degradation, pollution of aquatic ecosystems, 
and increase greenhouse gas emissions (Zhang et 
al., 2020). Waste disposal also poses a challenge 
due to heavy metals and the persistent organic sub-
stances they contain. Such substances have a devas-
tating effect on the health of all living things.
Another basic barrier is the shortage of human re-
sources, which are concentrated mainly in urban 
agglomerations. The intensive urbanization of Chi-
na, which began after the launch of the “reform and 
opening up” policy3 in 1979, triggered the large-scale 
flow of rural residents to cities. In 1980, only 19.4% of 
China’s population lived in urban areas, while 66.2% 
were concentrated there by 2023.4 When searching for 
career opportunities and a better quality of life, it was 
primarily able-bodied young men who flocked to the 
cities. As a result, the human potential of rural areas 
has been significantly weakened, which still affects the 
productivity of the industry and imposes significant 
restrictions on the development of these areas.  
The rapid industrialization of the agricultural sec-
tor has also significantly affected the quality of 
food products in China. Although the government 
has launched reforms, implementation remains a 
challenge, resulting in weak links in the food safety 
chain. To solve these problems, the authorities have 
been implementing a set of strategies since 2004 to 
develop the agricultural sector and rural areas (Tung, 
2016).5 In 2021 the plans for digital6 and green devel-
opment were developed, and the target for achieving 
carbon neutrality has been set for 2060.7

3 Gaigé kāifàng — in  pin-ying transcription. This initiative continues to be implemented at the present time with the goal of optimally synthesizing the 
planned and market components in the national economy and increasing its openness to the outside world by maximizing trade opportunities.

4 https://www.statista.com/statistics/278566/urban-and-rural-population-of-china/#:~:text=According%20to%20World%20Bank%2C%20a,population%20
lived%20in%20urban%20areas, access date 14.07.2024.

5 Priorities include: food security by strengthening domestic agricultural production and its modernization; increasing investment in water conservation; 
rural income growth; deepening rural land reform; improvement of infrastructure; improving the quality of management of the agricultural sector.

6 The goal is to accelerate the pace digitalization in the industry. The focus is on three key areas: development of modern technological infrastructure, 
strengthening the digital transformation of agricultural production, business and services; improved management. To achieve them, measures have been 
developed: expanding the coverage of rural Internet networks; promoting the use of big data and artificial intelligence, development of e-commerce plat-
forms; creation of centers for technical support and training of local personnel.
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To control the composition of food products, the 
Chinese government has introduced the HACCP 
system (Hazard Analysis and Critical Control 
Points), certified by the UN Food and Agricul-
tural Organization (FAO). It analyzes potential 
biological, chemical, and physical factors that 
arise throughout the production process, ensuring 
their compliance with the required standards (Lam  
et al., 2013).
As to bottom-up initiatives from food producers, 
the picture here is less clear. In order to clarify this, 
a team of researchers from the Renmin Universi-
ty of China, under the leadership of the author of 
this article, implemented a Foresight project in the 
middle of 2023. The focus group method was used, 
followed by thematic analysis. It was assumed that 
the exchange of views between the participants 
would stimulate a deep understanding of the ex-
ternal context, change the perception of its current 
situation and prospects as part of the transforma-
tion of the entire agricultural ecosystem, including 
the model employed for the sustainable develop-
ment of rural regions (Braun, Clarke, 2006; Braun 
et al., 2022).

Methodology of the Study
Two focus groups were formed: a test group form-
ing a representative sample of 16 discussants, and 
a control sample, with the same number of partici-
pants8, whose task was to verify the saturation of 
the data collected by the first group (Hennink et 
al., 2017). Group meetings took place in Xichun 
(Jilin Province, northeastern China). The agenda 
included the selection of transformation strat-
egy options for the considered region to achieve 
a healthy and economically successful ecosystem 
according to the sustainable development model.9 
In order for respondents to express their point of 
view as objectively and sincerely as possible, their 
privacy was guaranteed. As part of the discussion, 
open questions were asked, encouraging detailed 
and meaningful answers. The atmosphere of the 
meeting was conducive to stimulating a “sense of 
the future”, motivation for deep, creative transfor-
mations, an intensive exchange of opinions, and 
the formation of a holistic vision of how to over-
come long-standing problems and unlock exist-
ing potential. When processing the data, reflective 
thematic analysis was employed, as described in 
(Braun, Clarke, 2006; Braun et al., 2022). Three 
patterns of topics were identified from the discus-
sions, which can be elaborated upon with subtopics 
based on their content and relevance to research 
questions. Let us take a closer look at them.

Results and Discussion
The discussions revealed that modern agricultural 
practices in China still largely follow traditional 
patterns, characterized by high labor intensity 
and an insufficient level of development of ad-
vanced technologies. Despite their openness to the 
consultants’ recommendations, local professionals 
still lack specialized knowledge and competencies, 
and their attitudes are determined by the past. The 
idea of moving the sector toward a qualitatively 
new level of development (sustainable model) con-
tinues to be perceived as too radical and difficult 
to achieve, despite the current strategic initiatives 
of the government. Individuals in the 50+ age 
category showed the highest activity and interest 
in the discussions.
The successes and failures of current target pro-
grams were discussed. As achievements, respon-
dents noted the government’s efforts to support 
infrastructure and regulate prices for the sector’s 
products. The weak points included the continu-
ing outflow of the younger generation to urban 
agglomerations (despite the fact that its pace had 
slowed down at this time) and income inequality 
between the city and the countryside (Wang, Ray-
mo, 2021).
Aiming to achieve carbon neutrality goals by 2060 
is perceived by all participants as a requirement 
for radical transformation, the implementation of 
which represents a particularly complex challenge 
for all adaptive forces. For such a large-scale, com-
plex, and inert system as agriculture, moving away 
from the past requires more time to rethink what 
is happening, abandon previous narratives, create 
new mental and cultural patterns that fit with long 
will and motivation necessary for difficult transi-
tions to new, more complex development models.
Despite the fact that the Foresight project was local 
in nature and covered only two small focus groups, 
its undoubted advantage, in addition to address-
ing “big questions,” was encouraging participants 
to deal with the future. Participants attempted to 
predict the impact of geopolitical tensions on the 
prospects for agricultural exports. All together, 
these factors create a significant driving force for 
transformative processes and the launch of new be-
ginnings in the agricultural sector.

Conclusions and Recommendations
Thus, the discussions made it possible to produce 
a general idea of several options for solving cur-
rent problems and overcoming limitations, and to 
outline a vision of a technological future. All this 
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7 https://www.chinausfocus.com/energy-environment/chinas-carbon-commitment, accessed 18.05.2024.
8 The focus groups included: rural residents (including former ones), employed both in the agricultural sector and in other industries, representatives of local 

governments.
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fit into one basic scenario, implemented in three 
interconnected blocks: the transition of the sector 
to an entrepreneurial growth model; the develop-
ment of human potential; and the contribution of 
the state to the transformation of the agricultural 
sector.

Transitioning Agriculture to the  
“Farm Modern Corporation” Model
The key driving force behind the transition seems 
to be the idea of a new social model, code-named 

“farmer modern corporation”, the founders and 
shareholders of which can be all households local-
ized in a particular region. Within its framework, 
all elements of the ecosystem are integrated, in-
cluding agroforestry activities, infrastructure, and 
even related sectors that are not directly related 
to agriculture, but transform the lifestyle of rural 
areas. Strategic roadmaps are being produced for 
the development of priority technologies, the im-
provement of logistics infrastructure, the creation 
of centers for sharing agricultural machinery, the 
optimization of land use, the formation of consult-
ing organizations, the introduction of “green fi-
nancing” practices, and so on. Various options for 
the competency base of their implementation are 
being considered: developing the necessary skills 
among representatives of local government bod-
ies, delegating powers to professional management 
companies for a certain period, or a combination 
of these options.
The listed measures are designed to create the pre-
requisites for increasing the attractiveness of rural 
areas for the active and working population. This 
idea can receive significant reinforcement from the 
current government digitalization program, which 
involves the transfer of all enterprises to a digital 
basis and the blockchain-based food safety control 
system HACCP.10 The focus is on the relevant min-
istry (Ministry of Agriculture and Rural Affairs, 
MARA) and its pilot projects for all major Chinese 
provinces with a dominant agricultural sector  in 
the structure of the regional economy.

Formation of Appropriate Human Potential
Although the income gap between urban and ru-
ral areas is gradually narrowing, urban agglomera-
tions as a whole are still winning the competition 

for attracting the young Chinese population. The 
conditionally positive trend of “returning home” 
was launched by the Covid-19 pandemic forcing 
many people to leave the cities. However, such 

“pushing” drivers are temporary. In order for the 
“filling” of rural areas with attractive and decently 
paid jobs to lead to long-term effects, it is neces-
sary to create strong driving forces of “pull”. These 
could be modern medical and educational institu-
tions, companies from the service sector not di-
rectly related to agriculture, local centers for the 
use of technologies (satellite sensing, monitoring 
using agro-drones, geospatial analytics), and gas-
tronomic tourism.

The Role of the Government  
in the Transformation Processes
In addition to mobilizing significant intellectual 
and financial resources, the rural transformation 
will require regulatory reforms . For the previ-
ously mentioned “farmer corporation” initiative 
to be carried out smoothly, interdepartmental 
cooperation must be ensured. Joining MARA ef-
forts to those of related departments and the 
National Development and Reform Commission 
(NDRC)11 is seen as a possible option. This would 
be carried out under the overall coordination of 
the State Council of China, which possesses com-
plete organizational, personnel, financial, and legal 
resources. The framework for the near future is the 
Green Agricultural Development Plan, containing 
a set of measures in five key areas: the use of natural 
resources, habitat, agricultural ecosystems, the 
production of environmentally friendly products, 
and the reduction of carbon emissions.12 
The described study, like any other, has its method-
ological limitations. Some of them were taken into 
account during the process, others must be elimi-
nated in the future. Among the limitations, the fo-
cus group method works only with a small amount 
of respondents whose opinions may not correspond 
to the position of the majority of the population. 
Convening more focus groups with different partici-
pants could increase the reach and representative-
ness of the sample (Fereday et al., 2006).13

The conclusions and recommendations presented 
here serve as a general foundation and are subject 
to contextual adaptations for decision-makers and 
stakeholders facing identical or similar problems.

9 Including issues of environmental pollution, urban-rural income inequality and aging populations.
10 https://cqc.com.cn/www/english/ManagementSystemCertification/OHSASyblly/CertificationScope/, access date 19.05.2024.
11 Department of the State Council at the ministerial level, responsible for implementing national policies and decisions on development and reform.
12 The current 14th five-year plan has been developed with a horizon until 2025. An increase of up to 60% is expected the share of agricultural land equipped 

with effective irrigation facilities, reducing the use of chemical fertilizers and pesticides by 20%, improving the quality of the ecological environment in rural 
areas, improving the provision of social infrastructure. More details: https://www.fao.org/faolex/results/details/en/c/LEX-FAOC205820/#:~:text=By%20
2025%2C%20China%20will%20strive,ability%20of%20emission%20reduction%20and, access date 16.07.2024.

13 This applies both to China and other countries with significant rural populations, such as Indonesia, India or Vietnam.
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Adapting to Disruptive Changes  
in the Digital World: Management 

Consulting Majors

Abstract

Management consulting is one of the most 
dynamically growing sectors of the modern global 
economy, characterized by a very high resilience 

to the fluctuations of the macroeconomic environment. 
Nevertheless, a number of prominent researchers note the 
disruptive trends in the global consulting industry and 
predict the disruptive effects of the realization of these 
trends for the traditional leaders of the consulting business 
due to the spread of digital technologies, especially big 
data analytics and artificial intelligence. In an effort to 
understand the validity of such assessments, the author 

of this article consistently analyzes the features of the 
evolution of the management consulting industry landscape, 
examines the key factors of disruptive changes that 
deepening digitalization brings to the consulting industry, 
and considers the main mechanisms used by global industry 
leaders to adapt to the rapidly evolving digital environment. 
It is concluded that, despite the challenges of the digital 
transformation, these leaders not only continue to grow 
dynamically, maintaining their dominant positions on 
global markets, but are also very active in penetrating new 
market segments emerging in the face of digital shifts.
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Introduction
Management consulting became an industry in 
its own right in the 1950s, displaying high growth 
rates and resilience to external challenges.1 How-
ever, since approximately the mid-2010s numer-
ous researchers have noted the emergence of dis-
ruptive trends in the industry, along with growing 
risks to traditional business models, associated 
with the wide adoption of digital technologies, es-
pecially big data (BD) analytics and artificial intel-
ligence (AI) (Christensen et al., 2013).2 The inter-
est in long-term shifts in the industry is not purely 
academic: it is largely due to the role professional 
consultants play in strategic decision-making by 
owners and top managers of the world’s largest 
corporations and banks. Demand for consulting 
services is also growing in the public sector in the 
leading countries of the world, and at major inter-
national organizations (including the UN’s special-
ized agencies), which increases their impact upon 
public policy and international relations.
In the context described above, a balanced analy-
sis of shifts in the management consulting indus-
try landscape seems to be very relevant. The key 
factors of disruptive changes that advanced digital 
solutions bring to global industry leaders (majors), 
and the main mechanisms the latter apply to adapt 
to digital transformation challenges, deserve par-
ticular attention. The insufficient coverage of the 
topic in the extant academic literature (Cerutti 
et al., 2019; Larsson et al., 2019) gives additional 
value to the study. The paper analyzes the specific 
features of the management consulting industry, 
which determine its structural dynamics. The key 
factors of disruptive change associated with the 
deepening digital transformation of the industry 
are considered, along with the approaches major 
companies take to adapt to these changes.

Disruptive Innovation in the Consulting 
Industry: Conceptual Framework and 
Industry Specifics
Developed by Harvard professor Clayton Chris-
tensen, the theory of disruptive innovation (fur-
ther referred to as disruption theory) has become 
one of the more prominent management concepts 
of recent decades.3 In general terms, it describes 
the structural transformation of industrial markets 
accompanied by the replacement of previous lead-
ers – owners of well-known brands applying ad-
vanced management systems – by newcomer firms 

that find existing, or newly emerging, untapped 
niches and, by developing certain innovations, 
reshape the markets in their favor (Christensen, 
1997; Christensen et al., 2018). Essentially, Chris-
tensen’s concept describes how in certain situations 
the once-great companies fail, despite their utmost 
sensitivity to customer needs and their generous 
investments in advanced technologies.
In a typical scenario described by the theory, new-
comer firms (which have much fewer resources) can 
not only challenge established players, but replace 
them as industry leaders. The key aspect of a radical 
transformation (disruption) of the existing market 
structure is the emergence of new niches open for 
the newcomers, while the incumbents remain pas-
sive. Disruption theory links this process to incum-
bents’ economically determined focus on improving 
technologies, products, and services in the segments 
offering the highest profit margins, with the most 
stringent requirements for products’ advanced func-
tionality. As a result, less profitable segments (com-
prising less affluent and less demanding customers) 
remain relatively free from competitive pressures. 
That is where new players are rushing with func-
tionally simpler and relatively cheaper products, 
which subsequently begin to penetrate the upper 
market segments by improving customer value. At 
the same time the newcomers maintain their price 
advantages, which determined their initial success. 
When the bulk of customers switch to the newcom-
ers’ products, one can talk about market disruption.
The validity of the disruption theory has been test-
ed in various industries (Christensen, Bower, 1996; 
McKendrick et al., 2000; Danneels, 2011), but sub-
sequent independent analysis has questioned the 
original conclusions (King, Baatartogtokh, 2015). 
More accurate testing through a series of dedicated 
surveys and expert interviews provided a detailed 
picture of all 77 cases that Christensen cited as 
examples of disruptive innovations (Christensen, 
1997). The test results turned out to be unexpect-
ed: only seven cases (9% of the total sample) re-
produced the key elements of the industry market 
transformation process described by the disrup-
tion theory relatively accurately. In the vast major-
ity of cases (91%), one or more of these elements 
were missing, which was confirmed by further re-
search (Si, Chen, 2020). In other words, the pres-
ence of visible signs does not mean that disruption 
is inevitable: in many cases, the industry specifics 
significantly affect both the disruptive transforma-
tion processes and their outcomes (Kharlov, 2020).

1 https://www.mca.org.uk/press-releases/management-consultancy-sector-responds-quickly-to-recession, accessed on 15.11.2023.
2 See also: https://www.inc.com/soren-kaplan/the-business-consulting-industry-is-booming-and-it.html, accessed on 17.12.2023.
3 https://www.economist.com/books-and-arts/2011/06/30/aiming-high, accessed on 18.11.2023.
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Looking at the management consulting industry 
through the lens of disruption theory raises a num-
ber of interrelated questions: How do disruptive 
trends develop in this industry? What industry-
specific factors affect these processes? Can these 
factors redefine the nature of market transforma-
tion? A former professional consultant himself, 
Christensen could not ignore this industry, and 
in 2013 he co-authored a research paper on this 
topic (Christensen et al., 2013). According to the 
research, the development of the global consulting 
industry perfectly fits into the framework of this 
theory, and traditional market leaders will inevi-
tably face the destructive consequences of disrup-
tive innovations. Without going into details of the 
analysis carried out by the authors of the paper, we 
note that their conclusions were based on inter-
preting the actual changes in the global manage-
ment consulting industry at the turn of the 20th and 
21st centuries, and paying particular attention to its 
specific features, which for many decades made it 
immune to disruptive processes. First of all, we are 
talking about the low transparency of the consult-
ing business, with clients not thoroughly under-
standing both the nature of services they have pur-
chased (consulting products), and especially their 
pricing mechanisms. Secondly, the majors’ high 
adaptability allows them to push customers toward 
solutions to an ever-growing number of manage-
ment issues, thus avoiding the threats of disrupting 
the existing industry structure.
According to Christensen et al., the emerging shifts 
in the management consulting should soften the 
industry specifics, opening the way to transforma-
tion processes in line with disruption theory. In 
particular, the business opacity factor will be elim-
inated by democratizing access to the knowledge 
and analytics which underpin consulting products. 
It is not only about the growing amount of various 
business-related data, the gathering and processing 
of which are becoming increasingly easy (and af-
fordable) due to the wide adoption of broad-band 
internet and digital analytics. The number of high-
ly skilled and experienced professionals in consult-
ing firms is growing. The dissemination of knowl-
edge about the nature of their activities allows cli-
ents to split consulting projects into specific tasks 
and select different companies to carry out each of 
those. Thus, increasingly more customers can turn 
to small contractors, without having to rely on 
industry leaders traditionally focused on big pro-
jects (such as strategic business restructuring, digi-
tal transformation, etc.). Orders may be allocated 
among smaller firms specializing in specific areas. 

This way clients promote small and medium-sized 
market players, often established by former staff 
members of industry giants. Such compact teams 
comprising experienced consultants are able to 
provide competitive services at much lower costs 
due to their lower overheads. Quite frequently, they 
move from serving small clientele to more profit-
able consulting market segments, thus implement-
ing the disruption theory growth model.
Christensen and his followers saw significant po-
tential for disrupting consulting’s traditional de-
velopment path in business development analyt-
ics technologies. A number of researchers noted 
the opportunity to automate routine elements of 
consulting services for which the solution devel-
opment process is well-known and largely stand-
ardized (Curuksu, 2018). The advantages of such 
technologies, especially the high speed of process-
ing huge amounts of data at lower costs, might help 
reduce entry barriers for new companies on a mar-
ket dominated by the strong brands of traditional 
industry leaders.

Competitive Landscape and Shifts  
in the Industry Structure
A decade has passed since Christensen et al. pub-
lished their work promising a radical and inevita-
ble transformation of the consulting industry. This 
is long enough to assess not only how the actual 
changes in the industry match the classic scenario 
of disruption theory, but also the consequences of 
these changes for a small group of majors and the 
latter’s prospects for maintaining their positions. 
In recent years, a growing number of publications 
have linked disruptive trends in the consulting in-
dustry with the rapid development and broad adop-
tion of AI,4 which demands a serious rethinking of 
the practical implementation of disruption theory.
Though identifying trends in management consult-
ing poses certain challenges,5 the available infor-
mation, albeit incomplete and ambiguous, still al-
lows one to determine the distinct characteristics 
of and the more significant changes in the industry 
landscape. First of all, despite the differences in its 
absolute estimates, almost all researchers note the 
global industry’s high growth rate: until recently it 
grew very quickly, significantly outpacing most of 
the world’s leading economies. While in 1991 the 
global revenue from management consulting ser-
vices were estimated at only 25.3 billion USD (UN, 
1993), in 2011, according to the most conservative 
estimates, it reached 107 billion USD, and in 2019 
this figure already reached 160 billion USD.6 The 

4 https://www.newyorker.com/science/annals-of-artificial-intelligence/will-ai-become-the-new-mckinsey, accessed on 17.12.2023.
5 There are no generally accepted management consulting statistics, the available data on key industry indicators can vary significantly, sometimes by orders 

of magnitude. Most often this is due to major differences in defining the industry, its boundaries, and the types of services provided.
6 https://www.consultancy.uk/news/24659/market-sise-of-the-global-consulting-industry-in-2020, accessed on 15.12.2023.
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industry has successfully survived all the global 
economy crises of recent decades. The only excep-
tion was 2020, when the pandemic led to a one-
time 17.5% annual revenue loss, but in 2021 rapid 
growth resumed,7 and according to all existing 
forecasts, it will continue at least until the end of 
the current decade.8

The consulting industry has a distinct two-tier 
structure. At the lower level there are small busi-
nesses and individual entrepreneurs, distributed 
across many highly specialized segments, and with 
a short life cycle due to intense competition.9 This 
is explained by low market entry barriers in terms 
of required investments in tangible assets and regu-
latory restrictions (in most countries, management 
consulting is an unlicensed activity). The top tier 
is dominated by a small group of multinational gi-
ants which control the bulk of the market: in 2018, 
just five global majors accounted for almost 43% 
of global consulting revenues, and the top ten ac-
counted for 56.6%.10 According to Gartner analyt-
ics, in 2022 , the 20 largest companies accounted 
for 68.5% of the global consulting services market, 
and their share continues to grow (Gartner, 2022).
Such an industry structure, combined with a high 
growth rate, strong competition, and a constant 
influx of new ambitious players at the lower lev-
els, appears to be particularly favorable for a radi-
cal transformation in line with disruption theory. 
However, this does not happen in reality; on the 
contrary, the global majors have been effectively 
resisting competitive pressure from smaller market 
players for decades. This does not mean that the 
global consulting industry is somehow immune to 
serious structural changes; the industry’s current 
configuration is largely determined by such trans-
formations, but they did not occur according to the 
classic scheme described in Christensen’s theory.
The first of these structural shifts, which have seri-
ously shaken the majors’ positions, was the massive 
entry of international accounting firms onto the 
consulting market. During the industry’s initial de-
velopment (in the 1950s-1960s) the group of lead-
ers comprised only major companies specializing in 
strategic consulting services,11 including McKinsey, 
and (somewhat later) Boston Consulting Group 
(BCG) and Bain. The situation started to change 
quickly with the leading accounting firms entering 

the industry in the 1970s. Offering management 
consulting services in addition to traditional au-
dits, they quickly became leaders in the operations 
consulting segment, which soon became the most 
profitable part of the business. Having increased 
consulting services’ high profit margins, they be-
gan to actively diversify into strategic consulting as 
well. All these developments took place along with 
the consolidation of the international accounting 
firms themselves, whose elite group, following a 
series of large-scale mergers and acquisitions, has 
consistently narrowed from the “Big Eight” in the 
early 1980s to “Big Six” in the early 1990s, and 
the “Big Four” in the 2000s (Deloitte, EY, KPMG,  
and PWC).
The next dramatic shift in the structure of the glob-
al consulting business occurred at the end of the 
1980s and during the first half of the 1990s, caused 
by the introduction of the so-called integrated in-
formation systems (ERP class) into the industrial 
sector; many experts believe it marked the initial 
phase of industrial firms’ digitalization. These 
systems allowed managers to use key company 
resources (material, financial and human) much 
more efficiently, and to do so in an integrated way. 
The strong demand for such software solutions re-
sulted in the emergence of a separate IT consulting 
segment, which provided a new powerful growth 
driver for the global consulting industry.
Major international accounting firms and their 
corporate successors (primarily Accenture and 
IBM) were the first to appreciate the potential of 
this new business area. They already had special-
ists with the necessary qualifications in operational 
consulting and IT and captured the most profita-
ble market segments. The Big Four’s management 
consulting revenues during this period began to 
approach those of their core audit services. This 
group of companies quickly became the world 
leaders in terms of revenues from consulting ser-
vices, far ahead of the Big Three leading strategic 
consultants (Figures 1 and 2).
The new phase of the digital revolution, which be-
gan at the turn of the 21st century, also significantly 
boosted demand for IT consulting services. While 
in 2016 the global IT consulting market was esti-
mated at 48 billion USD, by 2023 it grew almost 
50% reaching 70.7 billion USD.12 A new segment, 
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7 https://www.statista.com/statistics/936889/management-consultancies-worldwide-annual-revenue-growth/, accessed on 18.12.2023.
8 https://www.reportlinker.com/p06193734/Management-Consulting-Services-Global-Market-Report.html, accessed on 15.11.2023.
9 For example, according to official statistics, about 80% of the US consulting firms cease operations within the first two years, i.e. their life cycle is mu-

ch shorter than in other industries (https://www.consultingbusinessschool.com/whats-with-the-high-failure-rate-of-consulting-startups/, accessed on 
11.05.2024).

10 https://www.statista.com/statistics/624204/market-share-of-leading-consulting-firms-worldwide/, accessed on 17.12.2023.
11 Management consulting covers three main areas. These include strategic consulting: long-term planning of company development,  including corporate-, 

functional-, and production-related strategies, industrial market studies, large-scale restructuring, etc.; operations  consulting: dealing with operational 
management issues, including management accounting and reporting, various aspects of internal financial management, business processes re-engineering, 
supply chain management improvement, organizational changes, cost cutting, etc.; and information management (IT) consulting:  the implementation of 
information (digital) systems to support core management functions, or corporate management as a whole.
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digitalization-related services, was growing in re-
cent years at a particularly high rate. In 2016-2023 
its volume increased 180% from 23 to 65.4 billion 
USD.13 Despite the ongoing shifts in the global con-
sulting industry’s product structure, the positions 
of traditional leaders in new market segments were 
only strengthening.
A small and stable group of major companies has 
emerged at the top tier of the management consult-
ing industry, far outpacing other industry players in 
terms of their “market clout”. This group’s growth 
patterns clearly contradict disruption theory: the 
traditional leaders are not being pushed out, and 
the segment is growing not because of the lower-
tier newcomers’ improvement, but due to the entry 
of similar-size players from other industries. Ac-
cordingly, in the absence of new rivals capable of 
shaking their positions, the majors demonstrated 
consistently high growth rates for decades. This 
configuration indicates that these companies are 
highly capable of making use of their unique com-
petencies to develop and apply effective strategies 
and tactical tools to counter disruptive trends.

Main Factors of Disruptive Change and 
Adaptation Mechanisms
The current consulting industry structure disproves 
numerous forecasts about the inevitable change of 
industry leaders, which forces us to take a closer 
look at the main drivers of disruptive change in the 
context of digital transformation. Previous analysis 
identified two types of disruptive processes (Gans, 
2016). The first works on the demand side, when 
traditional industry leaders cannot meet demand 
in certain market segments (in line with the clas-
sic disruption theory scenario). The second pro-
cess develops on the supply side, when emerging 
technologies and other innovations offered by new 
service providers devalue the incumbents’ existing 
competencies and products.
An analysis of the current state of the management 
consulting industry indicates that its majors are af-
fected by both types of disruptive change factors 
(Figure 3).

Demand-Side Factors
The main clients of consulting firms are large in-
dustrial corporations and banks; they are inter-
ested in significant cost reduction in consulting 
services and strive to apply various instruments of 
control over these activities. One such instrument 
is multi-sourcing (allocating consulting projects 

among multiple contractors on a competitive ba-
sis), with the participation of former professional 
consultants. Some tasks are delegated to firms’ own 
employees, or in-house consultants. Efforts are be-
ing made to improve pricing transparency. The 
effectiveness of such techniques, and as a result, 
customers’ motivation to use them, have increased 
significantly due to the digital transformation: in-
formation about the capabilities and competencies 
of specific consulting firms, and the quality of their 
services has become much more available (among 
other things through client reviews posted on so-
cial networks14). The market has become much 
more democratic due to the broad adoption of 
techniques for working with specialized business 
information. Applying various data search and 
processing tools is much easier allowing clients to 
develop their own competencies in this area.
Market demand for data-driven products, and for 
new service-based business models has made de-
veloping of such competencies a strategic impera-
tive for many companies operating in traditional 
industries (Stahl et al., 2023). It is no coincidence 
that in recent years many industrial enterprises 
and financial institutions have stepped up the hir-
ing of former professional consultants, especially 
those with specialized data-processing knowledge 
and skills. Such employees became the core of rap-
idly growing in-house consulting divisions, which 
perform relevant functions instead of third-party 
providers. Such practices have already increased 
competition between market players, along with 
industry majors’ noticeably reduced ability to im-
pose exclusive multi-year contracts worth tens, and 
sometimes hundreds, of millions of dollars upon 
clients.
However, the disruptive potential of in-house con-
sulting has its limitations. In the event of serious 
challenges, the organization’s own consultants can-
not replace independent professionals due to the 
inevitable conflicts of interest. As global experi-
ence shows, even the most experienced and quali-
fied management consultants, once employed by 
an organization, cease to impartially assess its is-
sues and suggest optimal solutions without regard 
to their own career prospects (Davison, 2009).
The largest consulting clients, dissatisfied with the 
traditional approach to the pricing of consulting 
services (based on fixed hourly rates and accurate 
recording of consultants’ working hours), became 
the main champions of novel pricing models. The 
disadvantages of classic pricing include the opaque 
calculation of consultants’ time, and the lack of a 
clear correlation between their remuneration and 

12 https://www.consultancy.org/consulting-industry/it-consulting, accessed on 28.12.2023.
13 https://www.preplounge.com/en/articles/digital-transformation-consulting, accessed on 17.11.2023.
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the outcomes achieved. Trying to find alternative 
approaches, many large consulting firms have pro-
posed linking service fees to client performance 
indicators such as costs, sales, or even market capi-
talization.
In most cases, such efforts tend to have limited and 
contradictory results, not so much due to ineffi-
cient pricing models as to the serious risks that the 
implementation of such schemes entails for all par-
ties. In particular, consultants must convincingly 
substantiate their contribution to the changes in 
the client company’s various performance indica-
tors, which are also affected by many other fac-
tors such as market conditions, employees’ actions 
taken on their own initiative, and so on. No less 
serious risks arise for consulting firms’ customers, 
because performance-based schemes linking com-
pensation to tangible results often undermine the 
consultants’ objectivity and independence. Being 
financially interested in rapid gains, they may un-
derestimate the long-term effects of their recom-
mendations.15

Taking into account the above risks, it is hardly sur-
prising that, despite growing pressure from large 
clients to change traditional pricing models, the 
share of reward-based pricing contracts remains 
relatively small, at 12-15%.16

Supply-Side Factors
A notable trend in the global consulting industry in 
recent years has been the growing role of supply-
side disruptors, which often pose greater threats 
to industry leaders than demand-side factors. First 
of all, we are talking about the growth of special-
ized consulting services offered by small firms and 
independent individual players. Unlike the market 
majors who offer a wide range of services to po-
tential clients from various industries, specialized 
consultants’ supply is limited and focused on de-
mand from companies in one or two sectors. This 
focus and low overheads allow small firms and 
freelancers to successfully compete oun the con-
sulting market on the basis of their deep industry 
knowledge and attractive pricing.
The traditional clientele of independent players 
are small and medium-sized businesses, which 
cannot afford the expensive services of the majors. 
However, current demand for specialized consult-
ing is increasingly coming from large industrial 
firms and financial institutions interested in deal-

Figure 1. The “Big Three” Strategic Consulting 
Companies’ Revenue Growth, billion USD

Source: author, based on data from The Economist (https://www.eco-
nomist.com/business/2022/10/04/where-next-for-managements-con-
siglieri, accessed 28.12.2023; https://www.economist.com/busi-
ness/2024/03/25/have-mckinsey-and-its-consulting-rivals-got-too-big, 
accessed 21.04.2024).

Figure 2. Accenture and the Big Four  
International Accounting Companies’ Revenue 

from Management Consulting Services  
services, billion USD

Source: author, based on data from Traceview Finance and Statista 
(https://traceviewfinance.com/working-at-big-4-firm-a-compre-
hensive-guide/, accessed 28.12.2023; https://www.statista.com/sta-
tistics/327456/revenue-of-accenture-plc-by-business-line/, accessed 
28.12.2023).

Figure 3. Main Factors of Disruptive Change  
in the Global Consulting Industry

Note: the bubble size reflects comparative assessments of specific fac-
tors’ the disruptive potential.
Source: author, based on (Nissen, 2018; Birkinshaw, Lancefield, 2023).

14 https://hingemarketing.com/blog/story/top-5-business-challen-
ges-for-management-consulting-firms, accessed on 17.12.2023.

15 https://consultantjournal.com/blog/setting-consulting-fee-rates, acces-
sed on 11.02.2024
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ing with digital transformation challenges. These 
issues are highly specialized and require deep in-
dustry knowledge and experience that the global 
leaders often lack; they can be handled by relatively 
inexpensive specialists with relevant qualifications 
(Consulting.us, 2019).
The growth of specialized consulting is also con-
nected with the increasingly important role that 
freelancing plays on the skilled labor market.17 Ac-
cording to a Verified Market Research (2024), in 
2020 the global freelance market amounted to 3.8 
billion USD, and by 2028 it is expected to exceed 12 
billion USD. Another growth driver was the emer-
gence of digital consulting platforms. Initially cre-
ated to facilitate bringing performers and custom-
ers together, such platforms quickly gained popu-
larity and became a distinct supply-side disruptive 
factor on the global consulting services market. As 
a special survey of almost 700 top managers of the 
largest US companies showed (Fuller et al., 2020), 
in 2009-2020 the number of digital platforms for 
freelance consultants grew from 80 to more than 
330. Over 60% of the respondents reported actively 
using such platforms to hire consultants, and al-
most 50% of executives expected their use of this 
tool to increase in the future.18

However, despite the noted growing importance of 
specialized consulting, independent players, and 
freelancers, along with digital consulting platforms, 
they do not pose a serious threat to the hegemony 
of the global majors. Firstly, neither independent 
firms nor (especially) freelancers, even those who 
join forces in professional teams run by experi-
enced managers, have the necessary competencies 
and, most importantly, sufficient trust of major 
clients to be given complex large-scale projects 
which represent the real target of global industry 
leaders.19 Secondly, the specialized consulting mar-
ket players themselves do not seek to compete with 
traditional leaders, preferring rather to cooperate 
with them, supplementing their project teams with 
specialist expertise in specific areas. In turn, the 
majors use independent consultants to strengthen 
their market positions, compensating for gaps in 
specialized knowledge (industry-related, techno-
logical, digital, etc.) as may be necessary, or sim-
ply strengthening their own resources in case they 

turn out to be insufficient. It is no coincidence that 
traditional consulting companies’ demand for free-
lance services through recruiting platforms has re-
cently been growing at its highest rate to date.20

Many researchers link the prospects of traditional 
major industry players losing their leadership po-
sitions to the growth of so-called asset-based con-
sulting (ABC). Although the ABC concept remains 
largely debatable, a number of its elements do re-
flect the current changes in the industry. Unlike 
the classic management consulting, which mainly 
relies upon skilled human resources with their 
knowledge, experience, and creativity, ABC fo-
cuses on monetizing reusable assets: various tech-
niques, templates, analytical approaches, digital 
tools, and special applications increasingly used in 
consulting. By transforming such codified knowl-
edge into intellectual assets, consulting firms can 
use them over and over again to solve the manage-
ment issues of multiple clients, thus saving signifi-
cant amounts of resources and stepping up their 
consultants’ productivity.
One of the key aspects of the ABC concept is the 

“productizing” of services under a new pricing model, 
which in effect is a new business model for consult-
ing activities. We are talking about disaggregating 
consulting services into specific elements and sepa-
rating their codified part into reusable knowledge 
as a product sold to the client. Being transformed 
into an ordinary alienable product (as opposed to a 
service whose consumption requires the direct par-
ticipation of a producer), intellectual assets form the 
basis of a new pricing model unrelated to charging 
for service providers’ time. The proponents of ABC 
consulting noted good prospects for such uncon-
ventional approaches to doing business in the early 
2010s against the backdrop of rapid growth in the 
sales of various analytical applications and digital 
products based on subscription models or one-time 
payments (Forrester, 2015).
Current quantitative data mainly support optimis-
tic forecasts about the growth rate of the ABC con-
sulting segment. According to Gartner (2020), by 
2025 more than 69% of consulting service provid-
ers will use such solutions to provide over half of 
their service portfolio (vs 13% in 2020). However, 
not all intellectual assets with reuse potential by far, 

16 https://www.consultancy.uk/news/1048/performance-based-pay-gaining-speed-in-consulting, accessed on 28.12.2023.
17 The so-called “freelance revolution” happened at the “intersection” of digitalization and the impact of the global COVID-19 pandemic, during which 

millions of skilled professionals appreciated the benefits of remote work with a flexible schedule and optimized work-life balance, while employers took 
advantage of the chance to save on workplace costs.

18 As the number of registered consulting platform users increases, customers’ ability to determine freelance consultants’ compensation rates increases as well 
by encouraging price competition between the latter. Indirect network effects in the form of the improved quality of human resources offered by platforms, 
due to the increased range of professional skills and qualifications of registered professionals, turn out to be no less important.

19 As one of the most prominent experts in the consulting industry noted, “one cannot imagine that the head of a Fortune 500 company would hire freelance 
consultants to run a serious project, since if they fail, he risks losing his job. Trust is very difficult to build through online interaction models, but it’s crucial 
for making a deal when the stakes are particularly high.” (https://www.spencertom.com/2018/04/14/uberisation-of-consulting-a-major-disruption-or-me-
rely-hype/, accessed on 28.12.2023).

20 https://www.forbes.com/sites/jonyounger/2020/12/14/freelance-management-consulting-in-2021-optimism-abounds-after-a-tumultuous-year/, accessed 
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even those owned by the largest consulting firms, 
are in demand on the market. Real client demand 
is only visible for tools based on new-generation 
digital technologies, primarily BD analytics and AI, 
which are increasingly integrated and applied in 
combination with others. These products have al-
ready been demonstrating such impressive growth 
and functionality that they are becoming a disrup-
tive driver in the global management consulting 
industry on their own.
Digital products based on BD analytics and AI 
have created the most promising segments of the 
modern global consulting market in terms of pre-
dicted growth, especially against the background 
of the rapid development of generative AI tools. 
According to the most conservative estimates, the 
AI consulting market should grow from 5.5 bil-
lion USD in 2022 to more than 45.6 billion in 2031, 
i.e., at an average annual rate of 26.5% during the 
forecast period (Business Research Insights, 2024). 
Similar growth rates are predicted for the global 
BD analytics consulting market. Spherical Insights 
estimates that it will grow from 61.4 billion USD in 
2023 to 581.3 billion in 2033, or at an average an-
nual rate of 25.2%.21

The disruptive potential of BD analytics and AI 
tools creates risks not only for the majors but for 
the entire consulting industry as a whole (Beck, 
Libert, 2018; Kaplan, 2023). AI technologies such as 
machine and deep learning, neural networks, natu-
ral language processing, and process robotization 
allow for automating many consulting functions. 
Thus, one of the labor-intensive and expensive 
components of most strategic consulting projects 
traditionally relates to collecting and analyzing 
information about client companies’ business en-
vironment, industry trends, the behavior of com-
petitors, suppliers, customers, etc. The use of BD 
analytics and AI tools allows one to not only sig-
nificantly accelerate the implementation of these 
tasks and achieve more accurate results, but also 
do it at a significantly lower price. A good exam-
ple of a firm integrating such tools is the US-based 
firm Palantir Technologies, which has developed 
a unique Foundry platform to effectively support 
strategic decision-making in a variety of industries.
In operations consulting projects, most often aimed 
at improving certain business processes and reduc-
ing costs, BD analytics and AI can help with the la-
bor-intensive parts of the current state diagnostics, 
identifying bottlenecks, and streamlining business 
processes based on best practices. For example, a 
smart process mining tool developed by the Ger-

man company Celonis allows one to automatically 
identify zones of inefficiency in the supply chain 
and production, thus automating the traditional 
management consultant work. Based on machine 
learning technology, the US-based firm Mosaic 
has developed a predictive model for maintenance 
of construction and mining equipment. Its imple-
mentation allowed a global manufacturer of such 
equipment and its customers to effectively predict 
equipment failure time and significantly reduce 
operating costs by reducing the downtime and op-
timizing repair schedules.
Using BD analytics and AI tools to model behavior 
patterns of various market participants (first of all 
customers), build and analyze development sce-
narios for a particular industry (market segment), 
etc. opens up wide prospects. For example, the dig-
ital product line jointly developed by the US com-
panies Dunnhumby and Placer.ai combines expert 
customer data analytics with AI-based technology 
to provide manufacturers and users of consumer 
goods with unique insights into factors affecting 
the attraction of clients to retail locations. Netflix, 
a global entertainment industry leader, has adapt-
ed machine learning algorithms to analyze user 
preferences and develop a recommendation system 
for its streaming service. After several years of us-
ing the system, a significant improvement of the 
indicators was recorded related to the interest in 
content and subscriber retention.22

The popularity of generative AI technologies is 
growing at an accelerated rate. A large-scale in-
ternational survey of executives at the 300 largest 
corporations across industries conducted in De-
cember 2023 found that by the end of 2024, 74% of 
these companies expect to use generative AI tools 
for strategic analysis and product innovation pur-
poses (MIT, 2023).
Thus, a growing number of labor-intensive tasks 
previously performed by external consultants (and 
not just routine ones, but also more complex ones 
that are still amenable to formalization) are be-
ing “handed over” to new-generation digital tools. 
However, it would be too early to talk about an ex-
istential threat to the management consulting in-
dustry, or to traditional industry leaders’ positions. 
The AI development prospects may be difficult to 
predict, but it is already evident that even the most 
advanced BD analytics and AI systems lack a num-
ber of key management consulting properties that 
are fundamentally important for making manage-
ment decisions, such as creativity, critical thinking, 
human intuition, and empathy. AI-based systems 

on 08.12.2023.
21 https://finance.yahoo.com/news/global-data-analytics-market-sise-090000523.html, accessed on 28.02.2024.
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and tools cannot adequately assess complex social 
interactions, especially cultural and emotional as-
pects of communication. Situations that require 
taking into account the human factor and the use 
of emotional intelligence turn out to be beyond 
AI tools’ capabilities, while applying these tools in 
such cases can be extremely risky.
The potential to increase the beneficial impact of 
management consulting by replacing consultants 
in many labor-intensive jobs and freeing up their 
time to deal with more complex issues that require 
creativity, relevant experience, and professional 
intuition, makes BD analytics and AI tools un-
questionably valuable. It is no coincidence that the 
broad adoption of such tools in almost all sectors 
of the economy has sharply increased the demand 
for consulting services to support their application. 
As highlighted in a recent study of the latest con-
sulting market trends, it became very clear from 
2023 that “the advancement of sophisticated tech-
nologies like data analytics and  generative artifi-
cial intelligence (genAI)  are not slowing demand 
for consulting services. In fact, the opposite is true. 
Companies in every industry are turning to consul-
tants for guidance in adopting new tools and inte-
grating them into their business strategies.” 23

The positions of global leaders are also strengthen-
ing. While at the end of the 2010s many analysts 
were pretty sure that dynamic technology compa-
nies will undermine the majors’ dominance of the 
consulting industry through the massive applica-
tion of new software solutions based on BD analyt-
ics and AI, at the beginning of this decade, such il-
lusions faded. The results of a survey of consulting 
tenders held in 2022 by 1,222 major clients in 12 
countries24 are quite indicative of this point of view. 
According to its findings, global industry leaders 
remain undisputed favorites in terms of the num-
ber of tenders they win, and their gap with other 
market players is only growing.
The key strategies of the leading consulting firms’ 
successful adaptation to the mass adoption of BD 
analytics and AI include M&A deals with the de-
velopers of such products, the creation of strategic 
alliances with technology market players, and the 
accelerated development of their own potential in 
the area. One of the first to go along the M&A path 
with developers of new-generation digital tools was 
McKinsey, who acquired QuantumBlack, the lead-
ing UK manufacturer of analytical systems, as early 
as in 2015. Other examples of large M&A deals in 
the industry include BCG’s acquisition of the US 

developer of AI tools, Formation; Accenture’s pur-
chase of the Japanese BD analytics and AI consult-
ing firm ALBERT; and the acquisition by Deloitte 
of two Canadian firms specializing in AI products 
and data integration, Dataperformers Company 
Inc and Groundswell Group Inc.
Various forms of strategic partnerships with devel-
opers of innovative digital products have become 
an even more widespread adaptation mechanism. 
Thus, Bain formed a strategic alliance first with 
OpenAI, one of the world’s leading developers of 
AI solutions (including ChatGPT), and then with 
Microsoft, to develop collaboration on the Azu-
reOpenAI platform. PWC partnered with Google 
for Work to develop a line of cloud-based digital 
business transformation solutions, while KPMG 
established a joint venture with McLaren to take 
advantage of its predictive analytics technologies 
and other products.
The consulting industry majors are actively devel-
oping their own tools based on new-generation 
technologies. BCG has established a special divi-
sion, BCG X, to develop digital products; it already 
employs more than 2,500 professionals in this area, 
and the plan for the next three years is to increase 
their number to 5,000. As BCG X summed up its 
strategy, “We want to be the first company to be 
tech and consulting at the same time.”25 However, 
BCG’s strategy is far from unique; almost all lead-
ing market players are moving in the same direc-
tion. One of the first was Accenture, which relies 
upon the accumulated competencies and extensive 
information consulting experience to develop in-
novative solutions, especially for the implementa-
tion of various IT systems. A 2021 benchmarking 
study on business software engineering perfor-
mance conducted by Everest Group analysts and 
covering 31 of the world’s top companies specializ-
ing in this area, revealed Accenture’s leadership in 
digital product development (Everest Group, 2021). 
At the same time, while building up their own prod-
uct development potential, the global majors do 
not turn into technology companies but maintain 
their industry specialization. Combining existing 
competencies with new ones (in digital develop-
ment), they successfully adapt to the technological 
shifts accompanying digital transformation.26

Conclusion
Despite the distinct disruptive trends in the global 
management consulting industry, its structure has 

22 https://digitaltransformationskills.com/ai-for-business/, accessed on 18.04.2024.
23 https://www.alpha-sense.com/blog/trends/consulting-industry-trends/, accessed on 28.12.2023.
24 https://www.sourceglobalresearch.com/blog-post/how-transformation-is-transforming-the-competitive-landscape-in-consulting, accessed on 19.11.2023.
25 https://sifted.eu/articles/tech-investments-digital-transformation-brnd, accessed on 18.12.2023.
26 In terms of digital transformation, the consulting leaders, like incumbents in any industry, pay more attention to digitalizing value creation, and to promo-

ting their value proposition to customers than to revising monetization models in these areas (Klos et al., 2023).
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proven to be unusually resilient to transformation 
processes. Statistics show that traditional consult-
ing leaders have demonstrated dynamic growth for 
decades, even in unfavorable years for the industry. 
Industry majors not only maintained their domi-
nant positions in all key markets, but significantly 
strengthened them through intensive penetration 
into the new segments created by digitalization 
processes.
The destructive scenarios for the consulting indus-
try giants put forward by the proponents of disrup-
tion theory clearly underestimate the industry’s 
features and, above all, the majors’ flexible adapt-
ability, which has helped them to retain their po-
sitions on key markets for many years. Industry 
leaders demonstrated this flexibility by success-
fully adapting to the massive integration of new-
generation digital technologies into the consulting 
business, through acquisitions of the developers of 
digital products, the creation of strategic partner-
ships with tech companies, and accelerating the 
build-up of their own technological potential in 
most advanced areas.
The leading players of consulting industry demon-
strated exceptional dynamism, based on well-es-
tablished processes and accumulated management 
experience in identifying and developing promis-
ing market segments. Though the concept of firms’ 
dynamic capabilities has already received signifi-
cant attention in the academic literature (Teece, 
2018; Werner et al., 2022; Ellström et al., 2022; 
Schneider et al., 2023), it remains poorly devel-
oped regarding consulting companies, which have 
unique advantages in this area. Unlike businesses 
in other industries, the consulting majors do not 
need to conduct special research, create detailed 
customer profiles, identify their problem areas and 

“pain points”, or develop plans to meet the emerg-

ing needs.27 All these processes have long been es-
tablished and are continuously maintained in the 
scope of their core consulting business, while the 
knowledge and experience accumulated over the 
years is carefully recorded and structured, circulat-
ing in corporate knowledge management systems 
and adding to consultants’ creative arsenal (Tavo-
letti et al., 2022; Magistretti et al., 2021).
The dynamic capabilities of the consulting majors 
are reflected in their thought leadership in the area 
of corporate management: the continuous genera-
tion of new management concepts requiring large 
businesses to restructure and creating new de-
mand for expensive consulting services to support 
this business transformation. Thanks to the accu-
mulated intellectual potential and long-standing 
reputation as a source of advanced management 
ideas, industry leaders can significantly influence 
the strategic agendas of multinational corpora-
tions, leading financial institutions, and even gov-
ernment agencies. Strategic planning, business 
process reengineering, integrated information sys-
tems, innovative business models, digital transfor-
mation, the creation of platform ecosystems, and 
the application of AI technologies are all regularly 
updated agenda items which raise important issues 
for the boards of directors of the largest corpora-
tions and banks in the world, and were developed 
and disseminated by the global consulting indus-
try majors. Such fundamental challenges fuel the 
demand for large-scale consulting projects as the 
main source of leading industry players’ market 
dominance, translating their thought leadership 
into stable revenue flows.

The paper was prepared in the scope of the National Re-
search University Higher School of Economics Basic Re-
search Programme.

27 https://www.socialchamp.io/blog/niche-market/, accessed on 21.04.2024.
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Two Views on Open Innovation:  
The Source of Dynamic Capabilities  
vs the Threat to Corporate Stability

Abstract

Small and medium-sized businesses make a significant 
contribution to the national GDP in both developed 
and developing countries. It is a constant focus of 

research; transformation processes take place here, which 
can affect a variety of socioeconomic aspects. In recent 
decades, open innovation and digital transformation have 
emerged as the emerging drivers encouraging companies 
to transform their business models. Their skillful combi-
nation allows players to move into a qualitatively different 
category. For small and medium-sized businesses, both 

new opportunities and complex challenges arise, which re-
quire a certain level of training and competencies.

Using the example of Indonesian business, this arti-
cle analyzes these processes and their effects in the form 
of natural flows of information, ideas, knowledge, and  
other resources. The pitfalls of open innovation are re-
vealed. This study enriches the information and empirical 
base on the creative impact of open innovation on MSMEs 
and its enhancing effects of communication on digital  
platforms. 
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Introduction
Due to the increasing dynamics of change in techno-
logical, economic, social, and other dimensions, inno-
vation has come to be seen as a key driver of growth 
and a competitive advantage at different levels - from 
individual companies and organizations to national 
economies. According to McKinsey, for 2021, 84% of 
surveyed top managers of companies consider the de-
velopment of innovation a strategic priority, but only 
6% of them are satisfied with the results achieved in 
this direction.1 One of the key reasons for the gap be-
tween the desire to achieve higher levels of develop-
ment through innovation and the actual situation with 
their implementation is the lack of a holistic strategy 
for managing “innovation for growth”, harmoniously 
combined with the overall culture and development 
goals. A systematic approach to the implementation 
of innovation allows one to holistically manage a set 
of complex multidirectional processes, enhance their 
effects, and find new ways of development, but its for-
mation and support pose a difficult challenge (Naqbia 
et al. 2020; Psomas et al., 2018).

The development and implementation of innovations 
are carried out in closed or open systems. In the first 
model, companies or organizations rely exclusively 
on their own assets at all stages: from research and 
development (R&D) to scaling and marketing. How-
ever, in a new increasingly complex and changing 
context (rapid updating and complication of technolo-
gies, products, business models, etc.), “closedness” no 
longer allows for maintaining the necessary dynamics 
of development. As a result, incentives to adopt the 
open innovation systems model first described in 2003 
(Chesbrough, 2003) are growing. especially in the con-
text of the digital transformation (Strazdas et al., 2014). 
The digital environment has enormous resources for 
growth, which you can take full advantage of when a 
closed approach is impossible.

In open ecosystems, companies can flexibly adjust 
strategies and master emerging complex cooperation 
schemes (Tobiassen, Pettersen, 2018).

In closed systems, the influx of external ideas is seen 
as a threat from possible competitors. A radically 
different perspective is offered by open systems, 
where such ideas are perceived as a valuable source 
of necessary diversity in the resources for innovation, 
the bearers of which are different types of partners, 
consumers, and other stakeholders. Internal ideas 

remain a valuable asset, but at the same time they are 
enriched by “outsider” developments, which turn into 
a colossal driving force of innovative co-creation. This 
combination provides fantastic choices from a rich 
array of ideas, fresh views, and unexpected decisions, 
which leads to more sophisticated mechanisms of 
cooperation not previously practiced (Chesbrough, 
2003).

OI research is developing rapidly, especially in areas 
such as collaboration tools, strategic management, 
productivity, attitudes toward intellectual property 
rights, opportunity seeking, and the adoption of 
open-ended approaches at micro, small and medium 
enterprises  (MSMEs) in different sectors (Bigliardi et 
al., 2020).

The modern economy increasingly relies on digital 
platforms (cloud resources, search engines, social 
networks, electronic trading platforms, etc.). As a re-
sult of these platforms’ close interconnections, dynam-
ic ecosystems are formed, the participants of which 
jointly create customer value by flexibly responding 
to market changes. As a result, transaction costs are 
reduced, the exchange of information about clients 
is enhanced, internal and external logistics are opti-
mized, and overall management efficiency is increased 
(Arranz et al., 2023). Sectors with significant creativity 
are coming to the fore (Colapinto et al., 2012). Cur-
rently, interest in OI is growing in a variety of scientific 
disciplines (Bigliardi et al., 2020), and governments of 
many countries take this into account when formulat-
ing national development strategies (West et al., 2014).

IO activity is distributed unevenly in the business 
environment. The degree of its concentration largely 
depends on the scale of the business itself. Large 
companies are mastering this model more easily and 
more quickly than other categories of enterprises. 
Based on their achievements and experience, reliable 
trajectories have emerged that many MSMEs can 
follow (Van De Vrande et al., 2009; Wynarczyk, 2013; 
Hinteregger et al., 2019). This is especially true for 
sectors that rely primarily on the creative component, 
such as intellectual services, manufacturing, 
architecture, electronics, design, consulting, and 
advertising.

Due to the small size of MSMEs, the benefits from the 
use of OI seem to be even greater for them compared 
to the large players (due to the “low start” effect). While 
the benefits of OI for this category of business entities 

1 https://www.mckinsey.com/capabilities/strategy-and-corporate-finance/how-we-help-clients/Strategic-Growth-and-Innovation, accessed 08.06.2024.
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and their implementation in practice are described 
to a sufficient extent, research on the open model for 
smaller companies is still scarce (Hinteregger et al., 
2019; Cricelli et al., 2015).

Our article fills this gap by examining the opportunities 
offered by digital platform communications for 
MSMEs. The ways of increasing their effectiveness 
in relation to OI are shown, allowing such firms to 
master more complex business models with expanded 
opportunities for development. The role of digital 
platforms in strengthening the link between OI and 
MSME performance is assessed.

Literature Review
Open Innovation Theory

The concept of OI has many similarities with the 
theory of resource dependence, according to which 
organizations need external assets to function 
successfully (Pfeffer, Salancik, 2003). Partnerships are 
a critical tool for attracting said assets. Furthermore, 
the intensity and quality of the latter lay the foundation 
for innovation performance and a preventive approach 
in corporate strategies (Fan et al., 2022; Tobiassen, 
Pettersen, 2018). The quality of communications is 
improving thanks to digital platforms as a source of 
additional opportunities for companies to work with 
external resources in order to generate new ideas, 
knowledge, and technologies (Hossain, Lassen, 2017; 
Abbate et al., 2019). Similar processes can become a 
catalyst for the production of products and services 
that better meet market needs. Effective control of 
internal and external ideas depends on how skillfully 
companies attract them, test, integrate, and convert 
them into implementable innovative solutions. This is 
an important part of a successful strategy both in open 
and closed innovation systems.

There are “inward”, “outward”, and “combined” types of 
OI. The first means accumulating developments “from 
the outside” in order to “implant” them in the internal 
corporate “organism” (Lichtenthaler, 2009; Bogers, 
Horst, 2014). The second involves the flow of internally 
generated ideas and other assets to other parties, while 
the third involves a combination of incoming and 
outgoing flows. All of them in one way or another 
involve the generation of proposals for the creation of 
new products or the modernization of existing ones, 
the improvement of business processes, and so on. 
(Bogers et al., 2017). To this end, alliances are being 
created to develop new technologies, which include 
start-ups, mature enterprises, universities, research 
centers, and proxy agencies (Chesbrough et al., 2014; 
Perkmann 2015; Schillo, Kinder, 2017). 

The Versatility and Ambiguity of the Effects of OI are 
a Factor of Managerial Complexity

Open innovation is an objectively complex process, 
characterized by a variety of structures and forms of 
implementation (Dahlander, Gann, 2010; Huizingh, 
2011). The risks, limitations, and opportunities associ-
ated with it have been sufficiently studied. To master 
OI, a certain maturity and readiness to manage com-
plex multidirectional processes with a large degree 
of uncertainty are required (Cheng, Huizingh, 2014). 
There are enough publications reflecting the positive 
impact of OI on business growth (Chiang, Hung, 2010; 
Lichtenthaler, 2009), R&D efficiency (Chiesa et al., 
2009), customer satisfaction (Chesbrough et al., 2011; 
Wagner, 2010), and overall success of the new product 
(Rohrbeck et al., 2009). At the same time, there is a lot 
of evidence of their “other side” that is valuable, and 
these ambiguous aspects are worth consideration.

According to statistics, the failure rate of OI projects 
is quite high (Lichtenthaler, 2011). Failure to prepare 
for an open model usually leads to the leveling of com-
pany assets and other discrete effects (Torkkeli et al., 
2009). The most common reason is the inability to dif-
ferentiate between the three above-mentioned types 
of OI. Particularly high risks arise from the inability 
to filter external data from partners, clients, competi-
tors, consultants, research institutes, and universities 
(Faems et al., 2005; Tether, Tajar, 2008) and to create 
new combinations, combining one’s own and attracted 
assets to increase innovative efficiency.

The concept of OI is based on the idea that in a highly 
competitive environment, a linear model of innova-
tion (Von Hippel, 1988) is unable to fully explain inno-
vation processes (Bigliardi et al., 2020). As previously 
noted, to increase competitiveness, companies have to 
open their “borders” and cooperate with external par-
ties through the exchange of knowledge, technology, 
and other resources (Galati, Bigliardi, 2017).

The failure of OI projects occurs for many technical and 
non-technical reasons (Bigliardi et al., 2020). Problems 
can arise at different levels: strategic (the inability to 
balance openness and the protection of one’s own 
assets) (Grimaldi et al., 2021), organizational (maturity 
and readiness of employees) (Natalicchio et al., 2018), 
operational (process integration) (Gurca et al., 2018), 
communication (hidden conflicts and destructive 
rivalry) (Malhotra et al., 2017), and individual (lack of 
knowledge) (Torres de Oliveira et al., 2021).

The high percentage of failures in OI is explained by 
the complexity of managing these processes and the 
uncertainty of their results. The existing literature does 
not sufficiently capture the nuances of the diversity of 
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OI aspects. Compared to others, limiting factors such 
as the lack of a clear vision, limited resources, improper 
management structure, haphazard innovation, and 
non-compliance with rules are revealed in comparative 
detail (Beck et al., 2020; Saura et al., 2022). 

The most common problem in implementing OI 
projects is the lack of funding, which is faced by up 
to 70% of companies (Torres de Oliveira et al., 2021). 
Another significant factor is suboptimal resource 
allocation (Faridian, Neubaum, 2021; Urbinati et 
al., 2020). Like any complex system, OI requires a 
properly adjusted dynamic balance of all links, as well 
as their constant and flexible adjustment (Germonprez 
et al., 2020). Here, much depends on the focal point’s 
ability to manage decentralized innovation processes 
involving a wide range of external parties (Gassmann et 
al., 2010). As the number of parties involved, activities, 
and technologies increases, more interactions and 
diversity of information appear. These complex 
multidimensional processes need proper management 
and synchronization (Gentile-Lüdecke et al., 2020). 
The abundance of data can either increase or decrease 
the effectiveness of OI. Often, due to information 
overload, participants lose the ability to quickly 
identify high-quality ideas and potential opportunities 
that may not initially be perceived as such (Gentile-
Lüdecke et al., 2020). In such cognitive failures, it is 
very difficult to establish a balance between the quality 
and quantity of the intellectual resources involved, 
taking into account the specifics of the functioning of 
different OI platforms (Ovuakporie et al., 2021).

The attempt to manage an excessively multilateral 
format of cooperation poses a large-scale coordination 
challenge. The accumulation of intricate, complex 
flows of knowledge from a variety of sources in 
many cases causes information overload and entropy. 
Trying to juggle multiple parallel projects and keep 
participants motivated (without building the ability 
to do so) results in a loss of management control. A 
cognitive “complexity catastrophe” occurs (Kaufmann, 
1993), which starts a chain of errors in decision making 
(Ovuakporie et al., 2021). The problem is solved by 
installing a kind of “filter” on incoming information 
flows, based on a clearly defined structure, concept, and 
understanding of the characteristics of the innovative 
product being created and needs (Gentile-Lüdecke et 
al., 2020; Torres de Oliveira et al., 2021; Bogers et al., 
2017; Zobel, 2017).

Along with filtering incoming information flows, 
comprehensive security measures are needed to protect 
knowledge and new ideas from unauthorized use. The 
risks of intellectual asset leakage increase as more 
external participants become involved in the IP process 

(Bogers et al., 2017; Dahlander et al., 2021). Building 
and maintaining the right balance between openness 
and protecting confidential information is often an 

“unsolvable” task, giving rise to discussions about the 
“openness paradox” (Bogers et al., 2018; Obradović 
et al., 2021). This is about internal contradictions of 
motives between the generation of innovations and 
their commercialization. The OI approach to new 
product creation cannot be implemented without 
a willingness to share knowledge with external 
partners. However, for commercialization reasons, 
the development of protective measures is required 
(the partial concealment of information representing 
a source of unique competitive advantages) (Capaldo, 
Petruzzelli, 2011; Niesten, Stefan, 2019). This paradox 
is present in any processes associated with OI (Laursen, 
Salter, 2014; Zhong, Sun, 2020).
The next dimension in which the ambiguous 
properties of OI are manifested is that when co-
financing and managing this process, the project team 
does not need to be “tied” to the strict requirements of 
specific investors. In a closed model, this complexity 
does not arise due to the clearly defined rules and 
standards of one or two investors. However, a wide 
range of alternative attractive opportunities becomes 
unavailable. Complex thinking is required to take into 
account the multitude of interdependencies with its 
rules, maneuver quickly, and find a balance between 
reliability and diversity of standards (Abhari et al., 
2022; Elia et al., 2020), freedom of action, and ensuring 
the appropriate quality of results. Special programs for 
preparing for OI projects significantly reduce the risks 
of not taking these factors into account.
Correct timing plays a significant role. Errors in its 
calculation can lead to catastrophic delays at any level. 
Very often, time estimates for OI projects turn out to 
be unrealistic due to illusory expectations, which leads 
to resource depletion and failure (Beck et al., 2020).

A strong collaborative OI community can only be 
created on the basis of a well-chosen project team 
that combines a variety of unique abilities, talents, 
and competencies (Coelho et al., 2016; Forbes et al., 
2019). Thus, the difficulty of providing highly qualified 
personnel appears to be among the most common 
barriers to the implementation of OI projects, especially 
in highly specialized sectors (Torres de Oliveira et 
al., 2021; Cheah et al., 2021; Chaudhary et al., 2022). 
The lack of robust recruitment and skills assessment 
procedures hinders the formation of effective project 
teams (Bertello et al., 2021; Obradović et al., 2021).

Despite these aspects, the success or failure of OI 
projects often depend not on objective complexity, 
but on perceived complexity (Stefan et al., 2022). 
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Thus, a comprehensive understanding of risks and 
potential problems at an early stage, as well as finding 
the necessary balances in relation to the paradox of 
openness, will greatly increase the chances of survival 
and productivity of OI projects.

 

Open Innovation and MSME Performance

Most publications on OI focus on large and high-tech 
companies. These works substantiate the positive effects 
of OI for competitiveness in such aspects as the creation 
and scaling of innovations, technological superiority, 
expanding markets, improving organizational 
management, and so on. (Van De Vrande et al., 2009; 
Hinteregger et al., 2019; Cheng, Huizingh, 2014). In 
contrast, the trend of implementing OI at MSMEs 
is still in its initial stages. Nevertheless, this area is 
also attracting increased research interest. There is 
growing evidence that OI is also attractive and relevant 
to MSMEs, which have some potential to implement 
this model, but its deployment is hampered by the 

“size factor” and narrow interests for participation 
in OI (Cricelli et al., 2015; Hinteregger et al., 2019). 
Basically, MSMEs resort to OI practices only for market 
reasons (to increase their client base, to get ahead of 
competitors, etc.) (Van De Vrande et al., 2009). There 
is a lack of knowledge among their leaders about how 
the OI mechanism works and how to extract additional 
benefits from participation in this process.

Moving beyond a simplistic market orientation and 
exclusive focus on increasing profits changes a lot. 
Understanding broader and interconnected social and 
environmental issues provides the key to developing 
innovative proposals that can become a unique source 
for strengthening competitive positions (Linnenluecke, 
Smith, 2018).

The problem of small business size initially poses a 
major challenge for MSMEs in terms of attracting 
external resources, since when trying to build bilateral 
partnerships with large players, the latter would doubt 
the maturity and readiness of MSMEs for such complex 
models as OI.

Thus, the factor of resource dependence for MSMEs 
initially looks like a more serious barrier than for 
large players. However, when involved in broad IO 
networks, where many participants of different sizes 
are involved, with their own unique sets of resources 
and competencies, complex flows of exchange of these 
assets arise between all participants. From such a 
network, it is much easier for small players to receive 
the necessary “feed” (they receive more indirectly), 
whereas in the case of isolated bilateral partnerships 
such a flow would be problematic.

Involving consumers in the product development 
process allows us to generate more relevant and useful 
solutions, strengthen customer relationships, and 
improve the company’s image as an OI-ready player. 
From the above, the first hypothesis follows:

H1. OI has a positive impact upon the performance of 
MSMEs.

The Intermediary Role of DigitalPplatforms 

The skillful use of digital platforms significantly 
increases the quality of management, focus on 
consumer demand, and, as a result, overall business 
performance (West, 2015). Sharing knowledge and 
new methodologies through digital platforms expands 
the range of entrepreneurial opportunities for MSMEs 
(Nambisan, Sawhney, 2007).

MSMEs are initially migrating to digital platforms to 
survive in an increasingly competitive environment, 
with the exchange of knowledge and new methodologies 
on these platforms expanding their entrepreneurial 
opportunities (Bi et al., 2017; Kontolaimou et al. al., 
2017; Frishammar et al., 2018; Viglia et al., 2018). 
The use of digital platforms is seen as a factor in the 
“pre-preparation” of MSMEs for participation in OI. 
Its presence mitigates the potential risks for MSMEs 
losing their own resource base instead of acquiring 
additional assets when involved in OI (Ramirez-
Portilla et al., 2017).

This leads to the second hypothesis: 

H2. Digital platforms strengthen the link between OI 
and MSME performance.

The structure of our study is shown in Figure 1.

Research Context and Methodology
According to World Bank criteria, microenterprises 
are defined as companies with annual sales of less 
than 100,000 USD. In turn, small companies include 
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Figure 1. Research Framework

Source: authors.
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companies in which this figure is 100,000–300,000 
USD, and medium-sized ones — 300,000–500,000 
USD (Ebitu et al., 2016).

In Indonesia, MSMEs have significant potential to 
create new jobs - for 121 million people , a meaningful 
contribution to the gross domestic product (GDP), 
growing by 5% annually. MSMEs provide 96.9% 
of employment, 57.56% of GDP, and 15.68% of 
exports.2 According to data for 2019, the number of 
microenterprises in Yogyakarta amounted to 143,385, 
small companies - 65,533, medium companies - 39,581, 
and the number of such enterprises continues to grow.3 
Nationwide, digital platforms were used to market the 
new products of 3.79 million MSMEs (8% of the total 
number of national MSMEs, which amounted to 59.2 
million).4

Data Collection and Sampling

To achieve our research goals, we conducted a 
questionnaire-based survey among MSMEs in 
Yogyakarta (Indonesia). The selection of participants 
was based on criteria such as age, number of employees, 
and the location of companies. The sample initially 
included the representatives of 200 enterprises. 

The questionnaire consisted of three blocks. The first 
was devoted to two points of interest – “inward” and 

“outward”. The second concerned the assessment of 
the performance of MSMEs along four dimensions: 
financial, non-financial, environmental, and social. 
The third section, which touched on the usage of 
digital platforms, also relied on four indicators: 
internal, outgoing, and incoming communications 
as well as order formation. Each section of the 
questionnaire consisted of 10 questions, according 
to the methodological recommendations of the 
work (Cenamor et al., 2019). Responses were scored 
according to five-point Likert scale: from 1 – “strongly 
disagree” to 5 – “completely agree”. 

As a result of distributing questionnaires via social 
networks, 164 responses were received. After 
filtering, 14 questionnaires were eliminated due to 
incompleteness or respondents not meeting all the 
criteria on the basis of which MSMEs are identified. 
Eventually 150 responses were analyzed. Due to 
the nature of online surveys, the general number 
of potential participants remained unknown. Thus, 

2 https://www.bi.go.id/id/default.aspx,  accessed 18.03.2024.
3 https://bappeda.jogjaprov.go.id, access date 07.05.2024.
4 https://satudata.kemenkopukm.go.id/, access date 24.04.2024.

Table 1. Demographic Characteristics  
of Respondents

Demographic variable N %
Level of education

Primary – Senior high school 59 88.5
Bachelor 78 117
Master 13 19.5

Business Age
<10 years 112 168
10-16 years 20 30
>16 years 8 12

Respondent Age
19-25 years old 27 40.5
26-35 years old 54 81
36-45 years old 36 54
>46 years old 33 49.5

Gender
Female 50 75
Male 100 150
Demographic variable n %

Number of Employee
<5 employees 96 114
6-10 employees 34 51
>10 employees 20 30

Income level
10 – 300 million 65 97.5
300 million – 2.5 billion 73 109.5
>2.5 billion 12 18

Business sector
Advertising 12 12
Automotive 13 2
Architecture 8 5
Craft 9 6
Culinary 43 43
Electronic 22 2
Fashion 20 10
Publisher 6 5
Service 9 9
Photography 8 6

Source: compiled by the authors.

response rates were calculated by dividing completed 
questionnaires by the number of initial responses 
received (Fleming and Bowden, 2009). The share of 
compiled suitable questionnaires amounted to 91%. 

Measurement

Efficiency is assessed by a combination of financial 
and non-financial factors (Jennings, Beaver, 1997). 
Our respondents, the MSME owners, assessed their 
current performance in comparison with their own 
achievements in the past year and the performance 
of competitors (increased productivity, sales, and 
profitability from a new product, increased market 
opportunities, increased customer satisfaction, 
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reduced delivery times, improved business processes, 
solving the waste problem).5 Potential digital platforms 
in terms of the availability of external resources for 
companies was measured on corresponding scales of 
information technology functionality (information 
technology capability scale) (Rai, Tang, 2010). It 
largely depends upon how quickly and dynamically 
MSMEs develop IT resources, strategic planning, and 
partnership culture. The question wording in English 
and Indonesian was synchronized to ensure conceptual 
consistency, as recommended by (Brislin, 1970).

Results and Discussion
Detailed information on the demographic 
characteristics of respondents is presented in Table. 1. 
In terms of gender, their ratio was two to one in favor of 
men. Most often, respondents fell into the age category 
of 26–35 years. More than 80% of the companies 

covered are under 10 years of age. If we talk about the 
level of education of their owners, then a bachelor’s 
degree prevails (58% of cases). Of these, 45 people 
were owners of micro-enterprises, 53 of small, and 
52 of medium businesses. Before further analysis, the 
collected data was checked for reliability and validity 
(Table  2). Excluded items did not meet the threshold 
(i.e., Cronbach’s alpha greater than 0.6 for reliability, 
r-score correlation value ≥ r-table for reliability) (Hair 
et al., 2019).

To check the proposed hypotheses, data were analyzed 
using a linear regression.6 A significant direct positive 
relationship was established between OI and MSME 
performance. A simple regression analysis shows that 
the OI value is 8.247 ≥ t _ table = t(/2); n – k – 1 = 
t (0. 005; 98) = 2. 62693, with a significance level of 
0.000 ≤ 0. 05, and a regression coefficient of 0.744. 
Therefore, hypothesis H1 is confirmed. OI improves 
the performance of MSMEs.

In this study, hypothesis H2, which suggests that digital 
platforms improve the link between OI and MSME 
performance, was tested using moderated regression 
analysis (MRA) to test the role of moderating 
variables (digital platforms). According to the results 
of regression analysis, at _ count = 3. 258 is greater 
than t_table = t (/2; n–k–1 = t(0.005; 98) = 2.62693, 
with a significance level of 0.002 ≤ 0.05 (moderate). 
Therefore, the hypothesis H2 is confirmed. The results 
of the analysis are presented in Table 3.

This study’s findings confirm previous observations 
that it is not just large companies that are improved 
by OI (Chesbrough et al., 2014; Van De Vrande et al., 
2009; Wynarczyk et al., 2013), their effects extend to 
smaller businesses. By becoming more open to strategic 
interactions, MSMEs, in co-evolution with other 
parties, dynamically develop their business, introduce 
innovations, and increase customer satisfaction. Digital 
platforms facilitate this process by providing companies 

Table 2. Factor Loadings and Cronbach Alpha 
Value for Studied Variables

5 Methodological aspects of assessing incoming and outgoing resource flows in the process of OR are discussed in detail in the works (Schroll, Mild, 2011; 
Cheng, Huizingh, 2014), and factors for using digital platforms - in the publication (Cenamor et al., 2019).

6 The IBM SPSS software package (version 26) was used.

Dimension Load α

Open innovation (Ili et al., 2010; Schroll, Mild, 2011; Bianchi et 
al., 2010; Cheng, Huizingh, 2014)

1. Inbound 0.719 0.791
2. Outbound 0.764
MSMEs performance (Cheng, Huizingh, 2014; Purnomo, 2019; 

Ketata et al., 2015)
1. Financial 0.602

0.653
2. Nonfinancial 0.521
3. Environment performance 0.459
4. Social performance 0.614

Digital platform (Cenamor et al., 2019)
1. Internal communication 0.749

0.920
2. Inbound communication 0.836
3. Outbound communication 0.720
4. Order pick up 0.727
Source: compiled by the authors.
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Table 3. Relationships among focal variables

Model
B

Unstandardized 
Coefficients

Standardized 
Coefficients t Sig. Hypothesis 

verification results
Std. Error Beta

1
(Constant) 16.092 1.863

0.640
8.640 0.000

Supported (H1)Open innovation-MSMEs 
performance 0.744 0.090 8.247 0.000

2
(Constant) 42.739 8.281

1.980
5.161 0.000

Supported (H2)Digital platform-Open 
innovation*MSMEs performance 0.035 0.011 3.258 0.002

Source: compiled by the authors.
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eliminated, since in order to practice the OI model, a 
certain maturity and willingness to flexibly combine a 
variety of  aspects of management are required, taking 
into account the risks of downsides of OI. There are 
enough studies that, while noting the creative power 
and potential of OI, at the same time they reveal the 

“pitfalls” associated with open innovation practices. 
Openness requires new thinking and behaviors, 
finding an optimal balance between protecting one’s 
own intellectual assets and being receptive to external 
knowledge flows. Companies that are not prepared 
for OI risk end up in the “outgoing” OI pattern, that 
is, losing their sources of competitive advantage and 
slipping into an extremely negative scenario.

Our study enriches the knowledge and empirical base 
on the creative impact of open innovation on MSMEs, 
and the empowering effects of digital platforms (Lee 
et al., 2009; Bianchi et al., 2010; Hinteregger et al. al., 
2019). OI provides access to knowledge, technologies, 
and other resources of external origin, it helps build 
new competencies and competitiveness, improve the 
quality of products and services, and helps internal 
potential grow. Digital platforms encourage MSME 
owners to take a more flexible and creative approach 
to business development, to study the intricacies of 
the co-evolution phenomenon, which allows them to 
reach an exponential pace of development.

The limitations of this study relate to the representation 
of the experience of a single local region. It would be 
advisable to expand it to other countries and increase 
the representativeness of the samples. If one takes 
into account that digital platforms themselves are 
rapidly changing and becoming more complex, their 
functionality is expanding, then subsequent research 
may reveal unexpected phenomena in this direction.
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1 Yet this is not to dismiss the important contributions of strategic foresight. Alex Fergnani (2022), for example, has defended the more narrowly-focused 
corporate approach of many Foresight and Futures organizations. Corporate foresight drives strategic innovation, maintains competitive edge, anticipates 
future trends, navigates uncertainty, and improves decision-making, Fergnani argues. Fergnani thus emphasizes the practical advantages of corporate-based 
foresight over the idealized goals of more visionary futures work.

2 Of course, the dichotomy between transformative and strategic foresight is not always precise; and foresight organisations may practice either at any given 
time, or in regard to any particular project. Nor is it suggested that the two fields operate in complete isolation from each other, nor that they cannot co-
exist. Indeed, one framing of the dynamic is that one might naturally emerge from the other. Using the terminology of integral philosophy (Slaughter, 2020), 
transformative foresight might be seen include and transcend strategic foresight, given that the former typically includes strategic foresight’s preferred 
empirical and analytical ways of knowing and being, but supplements them with the creative and mindful.

Introduction
In the rapidly evolving landscape of the twenty-first 
century, the related disciplines of Foresight and Fu-
tures Studies have emerged as vital arenas for strategic 
thinking. This paper offers an overview of contempo-
rary practices and philosophies in these fields, empha-
sizing how their methodologies potentially shape our 
understanding of organisations, society and the future. 
Through an analysis of 10 influential Foresight organiza-
tions across Europe, Asia and the USA, this study aims 
to identify the common approaches and practices that 
characterize the current state of Foresight practice. This 
paper will also identify novel approaches, as well as sug-
gest any notable absences and potential shortcomings in 
the employment of Foresight tools. Finally, in a broader 
civilizational sweep, this paper will summarize the typi-
cal ways of knowing and being that are either explicit or 
implicit within the cultures of these ten Foresight orga-
nizations. To this end, five domains of Foresight practice 
will be elucidated within each organisation: the empiri-
cal, interpretive, critical, creative, and mindful.
To contextualize this exploration, the study begins with 
a brief historical mapping of the recent history of both 
Foresight and systems theory. This historical context 
serves as a backdrop for an examination of the evolu-
tion of Foresight practices, especially in the current era.

Deep Futures vs Money and Machines Futures
Mintzberg (2022) has pointed to an unbridged chasm 
in “strategic management:” the divide between analyti-
cal and synthesizing management schools. He argues 
that the former is aligned with the thinking of Herbert 
Simon (focusing on the programming of work, and em-
phasizing “analysis” as a prime cognitive process); while 
the latter features consistencies with the thinking of 
Ludwig von Bertalanffy (arguing from General Systems 
Theory, and emphasizing “synthesis” as prime cogni-
tive process). Mintzberg argues that there has been no 
successful bridge between these two kinds of strategic 
management.
This study recognizes a related significant philosophical 
divide within the Foresight community: that between 

“strategic foresight” and the more philosophical perspec-
tives of «transformative foresight» (Anthony, 2022; In-
ayatullah, 2018; Markley, 2015; Marx Hubbard, 2015; 
Slaughter, 2020; Sweeney, 2024). In a related critique, 
I have previously highlighted limitations within some 
Foresight work, using a juxtaposition of “Deep Futures” 
and “Money and Machines” Futures (Anthony, 2010). 
Money and Machines Futures feature an imbalanced fo-

cus on technology and capitalism, shifting values away 
from deeper, more embodied, and mindful experiences. 
These futures involve estrangement from nature, with 
excessive time spent in artificial environments. These 
techno-centric futures also typically involve a discon-
nection from the body and its emotional intelligence, 
as well as from the psyche, leading to diminished self-
awareness and an over-reliance on abstract rationality 
(“left-brained” logic, analysis, and empiricism). Alter-
natively, Deep Futures feature a greater balance between 
reason and other ways of knowing, including the intro-
spective, intuitive, mindful, and spiritual approaches, 
with more emphasis on embodiment and mindful pres-
ence. There is also a greater valuing of sustainability, 
deep connection with nature, and recognition of the 
importance of human relationships, communities, and 
well-being (Anthony, 2022, 2023).
Strategic foresight organizations typically seek to as-
sist the survival of organizations; focussing upon mea-
surable outcomes, and analytical methods. In contrast, 
transformative foresight often has a broader focus, such 
as the longer-term, sustainable futures of human civili-
zation and the planet. The argument put forward in this 
paper is that transformative foresight holds the greater 
potential of the two fields for genuine systemic changes.1 

By offering an overview of important distinctions be-
tween strategic and transformative Foresight, and exam-
ining the philosophy and practices of ten leading fore-
sight organisations today, this paper seeks to enhance 
understanding of the broader discourse on Foresight. 
The aim is to potentially contribute to the creation of 
a more balanced discourse, as we engage increasingly 
complex futures. 
This research project begins with the hypothesis that 
transformative foresight organizations will tend to more 
commonly practice and embody systems thinking – in-
cluding honouring relationships and connectivity with 
people and the planet. Conversely, it is hypothesised 
that those found to be practicing strategic foresight will 
tend to be more analytical and feature more of the tech-
no-centric foci of Money and Machines Futures.2 
Finally, this study invites exploration into how greater 
balance and depth might be brought to strategic fore-
sight and strategic management in general. However, 
first we shall briefly explore the relatively brief histories 
of contemporary systems theories and Foresight itself.

A Brief History of Systems Thinking
Systems theory began in the early 20th century, emerg-
ing from biology, engineering, and social sciences. Bi-
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ologist Ludwig von Bertalanffy was a key figure, intro-
ducing «organismic biology» in the 1930s. He argued 
that biological systems should be understood as wholes 
rather than as isolated components (Bertalanffy, 1932). 
A decade later, Norbert Wiener’s (1948) development of 
cybernetics, including his ideas on feedback loops and 
self-regulation, had a significant cross-disciplinary im-
pact. In the social sciences, Talcott Parsons’ structural 
functionalism was significant. He argued that society is 
a complex system where all parts contribute to the sta-
bility and function of the whole. These early systems ap-
proaches influenced sociological thought, encouraging 
further interdisciplinary thinking about how different 
social structures interconnect. During World War Two, 
operations research also contributed to systems think-
ing, when scientific methods were used to optimize 
resource allocation and planning in complex military 
operations (Churchman, 1968). 
After 1950, systems theory expanded significantly. In 
1954, the Society for General Systems Research was 
founded to promote interdisciplinary study of systems 
(Rudy, 1980). This facilitated the exchange of ideas 
across diverse fields.
In the 1960s and 1970s, Peter Senge popularized sys-
tems thinking within management and organizational 
theory. In the 1990s, The Fifth Discipline introduced the 
concept of learning organizations, stressing the value of 
seeing organizations as interconnected systems to im-
prove adaptability and responsiveness (Senge, 1990).
The 1980s featured Peter Checkland’s (1981) soft sys-
tems methodology, emphasizing the complexity of real-
world problems and promoting flexible, participatory 
problem-solving approaches. This method highlighted 
the importance of understanding the social and stake-
holder dynamics via systems analysis. Around the same 
time, complexity theory emerged, with scholars like 
Ilya Prigogine demonstrating that systems can exhibit 
behaviors not predictable from their individual com-
ponents. The theory of self-organization and emergent 
properties was influential in fields like ecology, econom-
ics, and sociology (Prigogine, Stengers, 1997).
In recent decades, systems thinking has been widely 
applied to global challenges, including climate change 
and public health crises. The work of Donella Mead-
ows (1999) in systems dynamics reinforced the need for 
systems-based approaches in policy-making, to address 
complex societal issues. After the year 2000, in Foresight 
work, systems thinking and the idea of complexity be-
came notable amongst many futurists, including Rich-
ard Slaughter (2020) and Sohail Inayatullah (2018).
It can be seen that systems theory thinking has evolved 
from its early theoretical foundations to be applied more 
widely as practical tool for addressing multifaceted prob-
lems. Key figures like Senge and Prigogine expanded its 
scope, making systems thinking an essential framework 
for understanding complex global challenges. 
One component of this study is to ascertain whether 
systems thinking is truly influential in Foresight theory 
and practice today – and whether it is helping to tran-

scend Mintzberg’s idea of delimited strategic manage-
ment culture. The latter outcome would be suggestive of 
a contemporary expansion from strategic foresight into 
transformative foresight.

A Brief History of Foresight and Futures 
Studies
Foresight and futures studies developed rapidly after 
World War II, as technological advances and geopo-
litical changes spurred interest in long-term strategic 
planning. Therefore it trailed the development of sys-
tems thinking by just a few decades. Herman Kahn, a 
co-founder of the Hudson Institute, pioneered Scenario 
Planning in the 1960s, helping organizations explore 
multiple future scenarios to make better decisions 
(Kahn, 1960). The RAND Corporation also contrib-
uted significantly to futures studies during this period, 
conducting research on technological forecasting and 
policy analysis. RAND developed the Delphi method, 
a systematic process for gathering expert opinions to 
generate forecasts (Dalkey & Helmer, 1963). During the 
1970s and 1980s, there was a period of Foresight insti-
tutionalization, and this featured further methodologi-
cal developments. The Institute for the Future (IFTF), 
established in 1968, focused on long-range forecasting 
and Scenario Planning. The first International Confer-
ence on Futures Studies in 1970 helped legitimize the 
field globally. Further, Edward Cornish introduced the 
concept of «futures literacy,» advocating critical think-
ing about the future (Cornish, 1977). Notably, this is 
when systems thinking began influencing futures stud-
ies, especially through Peter Senge’s work in the 1980s, 
which promoted a holistic view of organizational and 
societal futures (Senge, 1990).
The 1990s ushered in technological advances that trans-
formed Foresight practices. The emergence of the inter-
net and digital tools made it easier to gather data and 
conduct sophisticated scenario analyses using computer 
modelling. The World Future Society played a key role 
in disseminating futures research, publishing journals, 
and organizing conferences. During the 2000s, Foresight 
increasingly became part of government strategic plan-
ning. The European Union initiated Foresight projects 
to inform policies and foster innovation (Georghiou et 
al., 2008). These projects emphasized the growing role 
of Foresight in addressing social, technological, and 
economic change.
In recent years, Foresight has begun to play a more im-
portant role in tackling global issues like climate change, 
public health crises, and technological disruptions. The 
COVID-19 pandemic highlighted the importance of 
strategic foresight in navigating uncertainties. Partici-
patory approaches have gained traction, with tools like 
Backcasting and design thinking allowing communities 
to engage in Futures planning. Organizations such as 
the Millennium Project, established in 1996, continue 
to drive global Foresight efforts, integrating artificial in-
telligence and big data into their methodologies (Glenn 
et al., 2014).
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In general, in recent years there has been an increasing 
prevalence of systems thinking and criticality in Fore-
sight, as evidenced in the progressive ideas of numerous 
practitioners like Richard Slaughter (2020), Andy Hines 
and Peter Bishop (2013) and Sohail Inayatullah (2018). 
As the world faces increasing complexity, the role of 
Foresight in shaping resilient, sustainable futures has 
become more crucial.
Foresight and futures studies have thus evolved sig-
nificantly since 1950, transitioning from early Scenario 
Planning techniques to contemporary methods that 
involve technological integration, global collaboration 
and deep questioning about the future and humanity’s 
place in nature. 
In the following section, we shall begin our examination 
of the cultures and practices of ten prominent contem-
porary Foresight organisations, by first identifying five 
common domains of Foresight practice.

The Five Domains of Foresight
The core of this paper centres on the cultures and prac-
tices of the ten selected organizations and thinkers, ex-
amining their methodologies and the depth of their 
analyses. Sohail Inayatullah’s (2018) taxonomy of Fore-
sight approaches has been modified and adopted for 
this purpose, given its straightforward framework and 
potential in elucidating distinctions amongst the ten 
focus organizations. Inayatullah’s first three domains of 
Foresight – “the empirical”, “interpretive”, and “critical” – 
have been retained here, with a modified fourth domain. 
A fifth domain has then been added. 
Inayatullah’s fourth domain is «anticipatory action 
learning,» which has been changed to simply the «cre-
ative» domain, as this term covers more ground. Finally, 
a fifth category – “mindful” – has been included because 
historically there has often been a transcendent or even 
spiritual dimension to much futures thinking. This do-
main is largely absent in mainstream institutions in the 
current digital age, including amongst strategic fore-
sight practitioners, arguably because of the long histori-
cal exclusion of the religious and spiritual from western 
science and education since the scientific enlightenment 
of the 1700s (Anthony, 2008). This exclusion could also 
be interpreted as evidence that this domain has outlived 
its historical usefulness amidst today’s “greater” scientif-
ic understandings. However, taking a more historically 
distanced perspective, and given the vast scope of “the 
future,” the contemporary absence of “the mindful” may 
merely be a temporary hiatus. It is notable that  there 
is currently a resurgence of the topic of mindfulness in 
many scientific and academic fields, especially in medi-
cine, cognitive sciences, and business and innovation 
management (Carole et al., 2024; Gómez-Olmedo et al., 
2024; Morin, Grondin, 2024; Ping, Long, 2024; Remscar 
et al., 2023; ). This trend is also strong in educational 
settings, where mindfulness is typically discussed in the 
context of increasing concerns about the negative im-
pacts of modern technology and devices on student fo-

cus, engagement and mental well-being (Anthony, 2022; 
Dunning et al., 2019). A growing number of authors are 
thus addressing this topic in and beyond the Foresight 
and management communities, giving it special impor-
tance.
These historical and contermporary contexts compel the 
inclusion of a fifth domain of Foresight.:

- The Empirical – data collection and processing. 
Predominantly forecasting and Horizon Scanning.  

- The Interpretive – analysing situations, and exam-
ining the meanings we apply to people and events, 
and to change across time, space, and civilization.  

- The Critical – elucidating and questioning the 
worldviews and assumptions behind futures think-
ing.  

- The Creative – the practice of living, learning, teach-
ing, imagining, planning and creating the future.  

- The Mindful – questioning and practicing different 
ways of knowing and being; including the medita-
tive, self-reflective, metacognitive, imaginative, and 
transcendent (spiritual).  

This categorization format permits the drawing of im-
portant distinctions amongst the ten focus organiza-
tions. It also potentially helps highlight the strengths 
and weaknesses inherent in Foresight work in general, 
including revealing possible gaps in thinking and prac-
tice. The core of this paper thus centres on the practices 
of the selected organizations and thinkers, analyzing 
their methodologies and the depth of their cognitive ap-
proaches.

Situating the Foresight Organizations and 
Their Methods
Identifying the overt philosophies, tools and thinking 
processes of foresight organizations may help us to con-
sider which domains of foresight they tend to operate 
from. For each of the ten organisations examined in this 
study, five domains of their Foresight practice cultures 
will be briefly outlined via an identification of their pre-
ferred foresight methods and preferred ways of knowing 
and being. Further, a brief qualitative evaluation of their 
systems thinking will be posited as a supplementary 
consideration. It is hypothesised that strategic and trans-
formative foresight, respectively, will tend to express di-
vergent expressions of these three characteristics. Those 
organisations with a tendency towards the practice of 
strategic foresight will tend to favour the empirical and 
interpretive domains of foresight. Conversely, transfor-
mative foresight organisations will tend to include more 
of the creative and mindful domains (and therefore their 
respective ways of knowing and being); while possibly 
using the critical domain to justify that expansion. Fi-
nally, it is postulated that transformative foresight or-
ganisations will tend to feature more systems thinking 
than strategic foresight organisations. 
It is important to note that Foresight tools are rarely 
used in isolation; there are numerous possible combina-
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tions of tools that could be employed in any given Fore-
sight project or application. Table 1, below, lists the most 
common Foresight tools and processes found to be 
employed across the ten organisations within this study. 
The grouping process offered in Table 1 is somewhat 
subjective, and other practitioners within Foresight 
fields and beyond may categorize the tools differently. 
However, for the purposes of this study, the following 
general categorizations have been applied (Table 1).
The scope of this paper does not permit an in-depth dis-
cussion of my rationale for each of these categorizations, 
but a brief overview is posited, below.
The empirical tools are the simplest to situate. Horizon 
Scanning and Trends Analysis are clearly empirical tools. 
Delphi analyses are also empirical in that they seek to 
plot probable futures via data points—collating the per-
spectives of experts within a given focus area. Of course, 
each contributor may have employed any imaginable ra-
tional, analytical, or intuitive means to reach their con-
clusions, so interpretation plays a significant role. 
The Futures Wheel is a visual brainstorming tool that 
explores the potential consequences of events or trends, 
and potentially spans the interpretive, critical and cre-
ative domains. It helps users visualize and analyze future 
impacts in a structured way. Starting with a central idea, 
first-order consequences are drawn around it, followed 
by second-order consequences, creating a branching 
structure that illustrates relationships between out-
comes. This method encourages deeper thinking about 
impacts and aligns with systems thinking by emphasiz-
ing interconnections within a system.
Inayatullah’s (2018) Causal Layered Analysis is argu-
ably the most flexible and inclusive of all the methods 
and theoretically permits data and input from all five 
domains. However, at its core, it is predominantly in-
terpretive and critical. It is also clearly compatible with 
systems thinking, with one of its four layers specifically 
devoted to considering society and its systems.
The aim of Inayatullah’s Futures Triangle is to posit the 
most probable future of a focus issue. Practitioners do 
this by listing the inherent pushes (trends), pulls (com-

mon narratives and images), and weights (historical 
baggage and general roadblocks). The Futures Triangle 
thus values the empirical, the interpretive, and the cre-
ative.
Similarly, Backcasting begins with an imaginative Vi-
sioning of the future and then works backwards to the 
present to identify the possible steps to build that desir-
able future. Visioning aligns well with this tool. Vision-
ing, in turn, encourages imaginative exploration of the 
future, with mindfulness and intuition possibly playing 
central roles. For example, Oliver Markley’s (2015) in-
novative future Visioning methods emphasize creating 
future scenarios to support planning and decision-
making. These methods incorporate creative and in-
tuitive processes such as guided imagery and scenario 
building. Markley’s innovative depth intuition includes 
techniques like Mental Time Travel and Experiencing 
the Needs of Future Generations (Markley, 2015). The 
primary goal is to enhance participants’ perceptions and 
understanding of potential future developments, there-
by improving their ability to anticipate and prepare for 
change. Markley argues that his methods are particular-
ly beneficial for organizations and individuals in com-
plex and uncertain environments (Markley, 2015).

Overview of the 10 Foresight Organisations
The ten organisations have largely been chosen at ran-
dom. However, the selection predominantly European 
and Asian, with the exception of two American organ-
isations. No attempt has been made to examine organ-
isations and Foresight practice beyond these spaces. 
Most notably, there is no examination of individual 
practitioners.
Table 2, below offers an overview of the ten Foresight 
organisations which are the focus of this study.
What follows next is a brief overview of the ten selected 
Foresight organisations. Specifically, there is a discus-
sion of their methods, ways of knowing and being, and 
engagement with systems thinking.
The Oxford Scenarios Planning School (OSPS), af-
filiated with the University of Oxford, features innova-
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Table 1. Foresight Tools Arranged According to the Five Domains of Foresight Practice

Method
Practical dimension

Empirical Interpretive Critical Creative Mindful
Horizon Scanning 
Trends Analysis 
Delphi Method  
CLA  
Futures Wheel   
Futures Triangle   
Backcasting  
Visioning  
Macrohistory  
Source: author.
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tive foresight methodologies, with a focus on Scenario 
Planning. The school assists organizations, including 
multinational corporations and governments, in navi-
gating complex uncertainties like climate change and 
geopolitical disruptions. Their work helps entities de-
velop long-term strategies through Scenario Planning, 
with notable clients such as Shell and the UK govern-
ment (Ramirez, Wilkinson, 2016). The OSPS employs 
a systems theory approach, recognizing the complexity 
and interconnectedness of modern challenges. Their 
foresight philosophy moves beyond linear thinking to 
embrace systems science principles. By emphasizing 
stakeholder engagement and the inclusion of diverse 
knowledge systems, they aim to provide a more holis-
tic understanding of future scenarios. This systems the-
ory approach advocates for cross-sector collaboration 
and interdisciplinary thinking in Foresight processes 
(Wilkinson, Ramirez, 2015). The core method at OSPS 
is Scenario Planning, specifically identifying key driv-
ers of change, developing multiple future scenarios, and 
engaging in strategic conversations with stakeholders. 
These scenarios function as narratives to explore differ-
ent futures rather than predict them, fostering collabor-
ative discussions aimed at generating insights for action-
able strategies. Techniques such as quantitative Trends 
Analysis complement qualitative approaches, enhancing 
creativity, critical thinking, and collaboration in strate-
gic planning (Ramirez, Wilkinson, 2016). 
OSPS’s focus on Scenario Planning suggests a prefer-
ence for the interpretive and creative domains of Fore-
sight practice. Their approach involves comprehensive 

analysis of stakeholder views and environmental factors, 
often utilizing tools like PESTLE (Political, Econom-
ic, Social, Technological, Legal, Environmental) and 
SWOT (Strengths, Weaknesses, Opportunities, Threats) 
analyses. This possibly positions the empirical domain 
as a secondary feature in their sensemaking structures, 
although Trends Analysis remains central to their sce-
nario work. While their methods are predominantly 
analytical, they also engage in participatory workshops 
that include storytelling and role-playing. These tech-
niques encourage emotional engagement, potentially 
fostering a deeper understanding of possible futures 
and enabling more mindful engagement with foresight3. 
Nonetheless, there is an absence of direct evidence that 
the mindful domain features significantly in their work.
Summary: The Oxford Scenario Planning School blends 
interpretive, empirical, and creative approaches in its 
foresight work, with a strong emphasis on Scenario 
Planning. Their methods highlight systemic intercon-
nections and encourage collaborative, multi-stakeholder 
engagement to navigate uncertainty and explore future 
possibilities.
The Kishita Lab, based at the University of Tokyo, fo-
cuses on sustainable design and urban planning. The 
lab employs foresight methodologies rooted in systems 
science and theory. Collaborating with stakeholders like 
local governments, NGOs, and academic institutions, 
the lab contributes to sustainable urban development 
and climate change mitigation. Their research informs 
policy-making and urban planning through co-creation 
with communities, aligning with sustainability goals4.

3 https://www.sbs.ox.ac.uk/programmes/executive-education/person-programmes/oxford-scenarios-programme, accessed 09.08.2024.
4 https://www.susdesign.t.u-tokyo.ac.jp/kishitalab/index_en.html, accessed 12.08.2024.

Таble 2. Ten Selected Organizations Involved in Foresight Practice

Name
Country of origin /  

headquarter 
location

Size Year of 
foundation Status (ownership)

Main target 
audience 
coverage

Partner 
networks

Oxford Scenario Planning 
School Great Britain Small 2005 University Division Global Global

Kishita Lab Japan Small 2016 University Division National National

WFSF USA Middle 1973 Independent Global Global

Insight-Foresight Institute Spain Small 2015 Independent 
research center

Regional (mainly 
Europe)

Regional 
(mainly 
Europe)

Tamkang Graduate 
Institute of Futures Studies Taiwan Small 2004 State Global Global

Shaping Tomorrow Great Britain Middle 2003 Private Global Global
Science & Technology 
Policy Institute (STEPI) Korea Middle 1987 State National Global

UN Futures Lab France Middle 2023 International 
network structure Global Global

Singapore Center Strategic 
Futures Singapore

Unknown 
(network 
structure)

1969 State National Global

Houston Foresight USA Small 2005 University Division National Global

Source: author.
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The Kishita Lab’s philosophy is openly grounded in 
systems theory, acknowledging the interdependence 
of social, economic, and environmental systems. They 
emphasize integrating temporal dynamics into the de-
sign process, recognizing that sustainable solutions 
must consider long-term impacts. The lab explores how 
technology and society can interact to promote sustain-
ability. Their participatory approach encourages collab-
oration across disciplines, ensuring holistic, adaptable 
strategies for urban and environmental challenges.
The Kishita Lab’s work spans the empirical, interpretive 
and creative domains of Foresight. Empirically, they 
use tools like Geographic Information Systems (GIS) 
and life cycle assessments to understand urban systems 
and environmental impacts. Their analytical framework 
involves scenario simulations and modelling to evalu-
ate future urban developments. As with most of the 
other organisations in this study, creative processes are 
emphasized through participatory design workshops, 
engaging stakeholders in co-creating solutions and in-
corporating creative methods like storytelling. However, 
it remains unclear from their online self-descriptions 
whether they encourage deeper, mindful ways of know-
ing and being. Nonetheless, their multidimensional ap-
proach encourages informed decision-making that inte-
grates diverse perspectives and reflective insights.
Summary: The Kishita Lab employs a comprehensive 
approach to foresight that integrates empirical, analyti-
cal, and creative methods. Their systems theory-based 
philosophy supports sustainable urban development 
through collaboration with diverse stakeholders. By 
leveraging a variety of foresight techniques, the lab 
potentially contributes significantly to the practice of 
Foresight, promoting innovative, inclusive solutions for 
urban and environmental sustainability.
The World Futures Studies Federation (WFSF) is a lead-
ing organization advancing futures studies globally. It 
focuses on education, research, and the development of 
Foresight methodologies. Collaborating with education-
al institutions, governments, NGOs, and businesses, the 
WFSF aims to enhance futures thinking and capacity-
building. Their work encompasses a wide range of global 
issues, including sustainability, technology, and social 
change, promoting a broad and inclusive approach to 
understanding and shaping future possibilities5.
The WFSF embraces a progressive systems theory per-
spective, emphasizing the interconnectedness and 
complexity of global systems. It advocates for holistic 
and inclusive Futures thinking, recognizing the need 
to integrate diverse perspectives and address global is-
sues such as sustainable development and social justice. 
The WFSF promotes understanding of systemic interac-
tions and feedback loops, highlighting the importance 
of addressing macro trends and emerging uncertainties. 
Their approach includes collaborative efforts with gov-

ernments, NGOs, and academic institutions to strat-
egize for desirable futures.
The WFSF promotes various Foresight tools, including 
Scenario Planning, Backcasting, Trends Analysis, and 
Delphi surveys. These methods help identify emerging 
trends, risks, and opportunities, enabling individuals 
and organizations to prepare for diverse future out-
comes. Scenario Planning and Backcasting are used to 
envision multiple future possibilities and shape strate-
gies. The Delphi method facilitates expert consensus 
on future trends, while Trends Analysis helps track and 
interpret evolving patterns. The arts and story-telling 
are part of their Foresight toolkit. All these methods 
support a comprehensive understanding of potential fu-
tures and strategic decision-making.
The WFSF thus employs a systematic, multidisciplinary 
approach, drawing from economics, sociology, political 
science, and technology. It also uses empirical methods, 
such as data collection and Trends Analysis, to inform 
its Foresight work. The organization values critical 
thinking and philosophical frameworks to analyze com-
plex issues. Nonetheless, the WFSF also incorporates 
elements of the creative and mindful domains of Fore-
sight practice. Beyond their advocation of the arts and 
storytelling, they promote creativity and holistic think-
ing. Further, their integral/transdisciplinary approach 
aims for multi-perspectival and planetary inclusion. 
The WFSF’s online self-description thus suggests that it 
embraces all five domains of Foresight practice.
Summary: The WFSF integrates analytical, empirical, 
and intuitive approaches in Futures work, emphasizing 
the interconnectedness of global systems. Its commit-
ment to holistic and inclusive thinking supports diverse 
and innovative strategies for addressing global challeng-
es, and is strongly indicative of transformative foresight 
practice. 

The Insight-Foresight Institute (IFI), based in Spain, en-
gages in Foresight consulting to help organizations craft 
long-term strategies6. The IFI’s philosophy implicitly 
aligns with systems theory, emphasizing the intercon-
nectedness and complexity of global systems. Driving 

“structural change” is a primary aim. By focusing on the 
interplay of various drivers of change and advocating for 
adaptability and resilience, the IFI adheres to systems 
thinking principles, integrating diverse perspectives 
to address complex future challenges (Börjeson et al., 
2006). 
The IFI utilizes a range of Foresight methods, including 
more quantitative processes like the Delphi Method and 
trends identification. Their self-description suggests 
a primary focus on the empirical and interpretive do-
mains of Foresight. In the empirical domain, IFI uses 
statistical tools to measure social, economic, and tech-
nological indicators. Scenario Planning and SWOT are 

5 https://wfsf.org/about, accessed 27.07.2024.
6 https://if-institute.org, accessed 18.08.2024.
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also utilised in the interpretive domain. The creative do-
main is less represented7. 
While some of their language is suggestive of deeper in-
trospection, the focus of the Insight-Foresight Institute 
is not in the mindful domain of Foresight. Their refer-
ences to “insight” are in regard to analysing the present 
and past, not personal reflection. Further, their common 
reference to “transformative governance” focusses upon 
social and technical change, promoting greater balance 
in terms of diversity, connectivity, polycentricity and so 
on. Overall, these methods support the identification 
of emerging trends, risks, and opportunities, enabling 
stakeholders to develop informed and adaptable strate-
gies for future challenges; yet with no obvious focus on 
the mindful domain of Foresight.
Summary: The Insight-Foresight Institute integrates 
empirical, interpretive, and creative methods in its fore-
sight practices, reflecting a commitment to holistic and 
systems-oriented thinking. Their focus on strategic con-
sulting, policy development, and education is aimed at 
enhancing organizational and societal preparedness for 
future uncertainties. Their employment of these meth-
ods, while emphasizing holistic interconnectedness, 
suggests the IFI is transformative futures organisation.
The Tamkang University Graduate Institute of Fu-
tures Studies (GIFS) has a comprehensive approach to 
futures research and education. GIFS offers graduate-
level education in futures studies, focusing on diverse 
methodologies and analytical tools. Their work includes 
Foresight consulting, policy development, and research 
on societal challenges, technology, and environmental 
issues. GIFS collaborate with governments, businesses, 
and NGOs, providing expertise in strategic planning, 
policy-making, and impact assessment8. GIFS adopts 
a progressive systems theory philosophy, emphasizing 
systemic thinking and holistic approaches. The use of 
Inayatullah’s (2018) Causal Layered Analysis features 
heavily in their programming, a method which is inher-
ently inclusive of systems thinking. Methods like CLA 
enable deep exploration of futures by combining em-
pirical, analytical, and intuitive approaches. GIFS also 
utilizes empirical methods, including data collection, 
Trends Analysis and the Delphi Method to guide their 
Foresight work. Their approach potentially merges the 
quantitative, philosophical, critical, creative and vision-
ary. More mindful cognitive processes are also encour-
aged, with creative workshops and arts-based methods 
fostering holistic and emotional engagement. 
Summary: The Tamkang University Graduate Insti-
tute of Futures Studies integrates empirical, analytical, 
and intuitive methods in its foresight practices. Their 
focus on systemic thinking and progressive philoso-
phy, alongside a diverse range of methods, positions 
GIFS as a significant contributor to the field of Futures  
Studies. 

Shaping Tomorrow is a private Foresight, software-
based organization that aids businesses, governments, 
and other entities in navigating future challenges. Shap-
ing Tomorrow offers customized services, including 
access to an AI-driven platform “Athena” thus helping 
clients anticipate change and develop adaptive strate-
gies. Shaping Tomorrow’s collaborative approach aims 
to empower organizations with the insights and tools 
needed to manage complexity and uncertainty9. Their 
methods are designed to help deepen understandings 
of relationships and dynamics across various domains, 
reflecting a system thinking approach. By engaging di-
verse stakeholders and fostering collaborative discus-
sions, Shaping Tomorrow acknowledges the complexity 
and interrelation of social, economic, and environmen-
tal systems. Their commitment to a holistic perspective 
supports addressing multifaceted global challenges and 
crafting comprehensive strategies.  
The organization utilizes all of empirical, interpretive, 
critical and creative methods in its foresight practices. 
Empirical methods, such as Trends Analysis and quan-
titative, AI-driven research, offer a structured approach 
to understanding emerging patterns. Their software 
supports rigorous analytical techniques, allowing data 
synthesis from diverse sources. Creative approaches are 
integrated through workshops that potentially promote 
emotional and holistic engagement. These processes 
also feature creative activities and collaborative exer-
cises that explore varied perspectives. This blend po-
tentially enhances the Foresight process by combining 
rational analysis with emotional and embodied insights. 
However, a probable limitation of the Shaping Tomor-
row process is its predominantly online nature, poten-
tially creating a less personal and mindful experience.
Summary:  Shaping Tomorrow’s work spans the em-
pirical, interpretive, critical, and creative domains of 
Foresight. Their AI-driven software and participatory 
workshops highlight their commitment to understand-
ing complex systems and engaging diverse perspectives. 
This approach potentially enables organizations to de-
velop resilient strategies and navigate future challenges 
effectively, aligning with progressive systems theory 
principles.
The Korea Science and Technology Policy Institute 
(STEPI) is a leading organization in South Korea dedi-
cated to Foresight and strategic planning in science and 
technology. Established to assist the government and 
other stakeholders, STEPI supports policy develop-
ment through robust Foresight analysis. The institute 
conducts research on emerging technologies, provides 
advisory services to government bodies, and offers 
training programs to enhance foresight capabilities. ST-
EPI also collaborates with universities, research institu-
tions, and industries to integrate diverse perspectives 
into their foresight studies and policy recommenda-

7 https://if-institute.org/transformative-governance-of-innovation-ecosystems, accessed 18.08.2024.
8 http://future.tku.edu.tw/intro/super_pages.php?ID=intro1, accessed 24.06.2024.
9 https://www.shapingtomorrow.com/about/our-system, accessed 17.06.2024.
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tions10. STEPI’s approach incorporates elements of sys-
tems theory (Kim, 2010). The organization recognizes 
the interconnectedness of technological, economic, and 
social factors, reflecting systems thinking principles. 
By using methods that include diverse stakeholder in-
put and acknowledging the complexity of the systems 
they analyse, STEPI demonstrates a commitment to 
understanding the broader context of science and tech-
nology. Their participatory workshops further reveal 
an openness to diverse insights, aligning with systems 
theory’s emphasis on inclusivity and holistic analysis. 
STEPI utilizes Foresight methods specifically designed 
for science and technology policy development. In the 
empirical domain, their technology-oriented Foresight 
research incorporates expert interviews, surveys, and 
literature reviews to identify emerging technologies and 
their societal impacts. Participatory workshops engage 
stakeholders in collaborative Foresight exercises, foster-
ing collective intelligence and dialogue. STEPI primar-
ily focuses on empirical and analytical methods. Their 
approach emphasizes rational measurement through 
technology foresight, Trends Analysis, and data-driven 
techniques. However, there is little evidence of explora-
tion of the mindful domain, and the terms “mindful,” 

“intuition,” “meditation,” and “spiritual” return no results 
when entered into STEPI’s web site. Yet while the orga-
nization’s core methods are predominantly empirical 
and analytical, participatory workshops introduce cre-
ative and potentially intuitive elements by encouraging 
personal contributions from diverse stakeholders.
Summary:  The work of the Korea Science and Technol-
ogy Policy Institute (STEPI) predominantly spans the 
empirical and interpretive domains of Foresight prac-
tice. Yet the common references to systems thinking 
and creativity suggest that they are not a purely strategic 
foresight organisation.

The United Nations Futures Lab is a strategic initiative 
under the United Nations designed to bolster Foresight 
and Futures thinking capabilities within organizations. 
The Lab aims to enhance the UN’s ability to address 
complex global challenges through advanced Foresight 
practices. The Lab promotes a global multistakeholder 
network, engaging diverse sectors to address 21st-cen-
tury challenges. The UN Futures Lab emphasizes par-
ticipatory foresight, engaging stakeholders from various 
sectors such as governments, academia, civil society, 
the private sector, and philanthropic organizations. By 
fostering collaboration and inclusivity, the Lab aims to 
build Foresight capacity and advance future-oriented 
policies11. The UN Futures Lab demonstrates elements 
of systems theory through its emphasis on interconnect-
edness and complexity. The Lab’s methodologies reflect 
an understanding of the relationships between different 
domains and the dynamics of change. Their commit-
ment to participatory approaches aligns with systems 
theory principles by engaging diverse stakeholders and 

acknowledging the interconnectedness of global sys-
tems. However, the Lab’s focus is more on pragmatic and 
strategic foresight, rather than deep critical reflections.
The UN Futures Lab employs Foresight methods to 
enhance understanding and planning for future chal-
lenges. These methods include Scenario Planning, Hori-
zon Scanning and Trends Analysis. Participatory work-
shops engage diverse stakeholders to co-create insights 
and shared visions, while Futures tools such as the Fu-
tures Wheel, Backcasting, and Causal Layered Analysis 
help explore alternative futures and identify necessary 
transformations. The Lab’s web site openly describes its 
process as “strategic foresight,” as well as “participatory 
foresight,” yet its stated methods suggest that it does not 
fit exclusively within the realm of strategic foresight, as 
earlier defined in this study.
It can be seen that the Lab’s preferred ways of knowing 
and being span a diverse range of cognitive processes. 
The Lab utilizes structured approaches like Scenario 
Planning and Horizon Scanning to analyze complex 
data and trends, supporting evidence-based policy deci-
sions. More personal and potentially mindful elements 
are fostered through participatory workshops, and al-
lowing for innovative ideas and exploration of alterna-
tive futures. Although the Lab has an overt valorisation 
of observable trends and research, it synthesizes diverse 
insights rather than focusing solely on measurement. 
Guiding principles emphasize considering alternative 
futures, making decisions adaptable to various scenar-
ios, preparing for opportunities and transformations, 
and using diverse data sources to anticipate significant 
changes early. Finally, its support for Causal Layered 
Analysis and alternative futures suggests an openness to 
criticality and deep thinking 
Summary: The UN Futures Lab’s wide range of foresight 
methods are used to address global challenges and guide 
future policy-making. The Lab’s approach valorises the 
interpretive and empirical domains of Foresight, but 
with a strong emphasis on inclusivity and stakeholder 
engagement, while critically challenging dominant fu-
tures thinking. Its alignment with systems thinking 
highlights a commitment to understanding the com-
plexity and interconnectedness of global issues. Yet as 
with most of the ten focus organisations in this study, 
the Lab’s commitment is to practical Foresight and stra-
tegic planning, and so does not openly engage with the 
mindful domains of Foresight. 
The Singapore Centre for Strategic Futures (CSF), op-
erating under the Prime Minister’s Office, plays a sig-
nificant role in advancing Foresight and strategic plan-
ning within the Singapore government. By enhancing 
the government’s ability to address future challenges 
and identify emerging opportunities, the CSF focuses 
on developing Foresight skills, understanding trends, 
and informing policy decisions. Collaborating with 
various stakeholders, including private sector organi-

10 https://www.stepi.re.kr/site/stepien/main.do, accessed 19.06.2024.
11 https://un-futureslab.org, accessed 12.07.2024.
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zations and educational institutions, the CSF aims to 
build resilience and adaptability across multiple do-
mains, including public policy development and ca-
pacity building12.
CSF’s work demonstrates systems thinking with its ho-
listic approach, recognizing the interconnectedness of 
various elements within the systems they analyse. They 
have an emphasis on acknowledging complexity, inter-
dependence, and inclusivity in Foresight practices. These 
are often implicit rather than explicit in their work.13

The Centre for Strategic Futures tends to be centred 
in the empirical and interpretive domains of Foresight 
practice. It engages Trends Analysis, Environmental 
Scanning through Emerging Issues Analysis, SWOT 
analysis, Backcasting, war-gaming techniques, and 
monitoring of emerging threats and opportunities with 
early warning systems. In the creative domain, partici-
patory workshops entitled “FutureCraft” are integral to 
their process. These are designed to introduce key skills 
and tools relevant to government foresight work, and 
to engage stakeholders in generating innovative solu-
tions and fostering collective sense-making. Their com-
mitment to participatory futures ensures that diverse 
perspectives inform their processes, potentially enrich-
ing the understanding of complex changes. Moreover, 
through transition management, they seek to navigate 
change, while speculative design allows for the creation 
of tangible representations of possible.
Conclusion: The Singapore Centre for Strategic Futures 
utilizes a combination of empirical and analytical meth-
ods, with some creative elements present in their col-
laborative engagements. Their work spans public policy 
development, strategic planning, research, and capacity 
building, with a strong focus on engaging complexity. 
However, there is little evidence that the CSF spans the 
mindful domain of Foresight practice.

Houston Foresight is based at the University of Houston, 
USA, and it has developed a comprehensive approach 
to the teaching of Foresight as both theory and prac-
tice. The organization’s students are drawn from across 
a wide spectrum of society, and they work with gov-
ernmental agencies, non-profits and the private sector 
in navigating complex and uncertain futures. Houston 
Foresight’s mission is to help students and clients en-
hance their strategic planning and decision-making ca-
pabilities, utilize foresight methodologies to anticipate 
and prepare for possible futures, and to foster a deeper 
understanding of emerging trends and disruptions.
Houston Foresight’s methods are comprehensive, and 
span all five domains of Foresight practice: embracing 
all of empirical, interpretive, critical, creative and mind-

ful approaches to futures thinking. These tools include 
Environmental Scanning, Trends Analysis, Scenario 
Planning, and participatory workshops. In the empiri-
cal domain, they utilise Environmental Scanning and 
Trends Analysis, gathering and evaluating quantitative 
data, which they see as essential for sectors like public 
policy and business. They also valorise the interpretive 
domain, where they dissect complex issues through 
Scenario Planning and policy analysis14. Additionally, in 
the creative domain they espouse a desire to help their 
students “envision, plan for, and work toward their pre-
ferred future.” They also encourage creative engagement 
via workshops that incorporate storytelling, arts and 
crafts. Further, certain curricula feature a variety of con-
cepts and tools which show a strong acceptance of the 
mindful domain. For example, the course “Alternative 
perspectives on the future” includes readings and dis-
cussions on spiral dynamics and integral theory, Causal 
Layered Analysis, intuition, Visioning, “presencing” and 

“big questions.” This holistic approach is designed to en-
rich participants’ understanding and emotional connec-
tion to the futures they explore, ensuring a comprehen-
sive examination of potential outcomes15. There is also 
strong evidence that Houston Foresight embrace criti-
cality, perhaps most notably in their open aim of chal-
lenging “prevailing assumptions about change”.
Houston Foresight subscribes to a progressive systems 
theory philosophy, emphasizing the interconnectedness 
of various components within complex systems. Their 
approach considers the dynamic interactions between 
social, technological, economic, and environmental fac-
tors. By fostering a holistic view of these interrelation-
ships, they seek to address complex challenges more ef-
fectively The organization integrates systems thinking in 
its Foresight work, encouraging clients to consider mul-
tiple perspectives and the broader context of any issue. 
Their coursework and collaborative efforts reflect this 
commitment, helping clients understand how various 
factors interact within broader systems, shaping future 
outcomes.
Summary: Houston Foresight’s approach to futures 
spans all five domains of Foresight practice. By employ-
ing methods like Scenario Planning, trends analysis, 
participatory workshops, and Environmental Scan-
ning, they help clients from diverse sectors prepare for 
complex futures. Their progressive systems theory phi-
losophy underscores a holistic understanding of inter-
dependencies, allowing for more profound insight into 
future challenges. This comprehensive approach poten-
tially empowers students and organizations to make 
informed and strategic decisions, and to navigate the 
uncertainties of the future.

12 https://www.csf.gov.sg/, accessed 15.08.2024.
13 But there is some evidence of systems thinking in the public sphere, such as a 2019 special lecture on governance and complexity delivered at the Conference 

on Complex Systems, by the CSF’s senior advisor Peter Ho (Ho, 2019).
14 https://www.houstonforesight.org/#foresight-definition, accessed 12.08.2024.
15 https://www.houstonforesight.org/wp-content/uploads/2022/12/Alternative-Perspectives-Syllabus-2023-1.docx, accessed 18.04.2024.
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Findings of this study
This research project has attempted to assess whether 
there is evidence that Mintzberg’s (2008) analytical/syn-
thesis divide is as prevalent in today’s Foresight organ-
isations as Mintzberg claimed it was in strategic man-
agement in 2022. A distinction has been made between 
strategic foresight and transformative foresight, with the 
hypothesis that transformative foresight organizations 
will tend to better balance the empirical and interpre-
tive domains of Foresight practice with the creative and 
mindful domains - and their associated ways of know-
ing and being. There was also a tentative suggestion that 
transformative foresight practitioners might employ the 
critical domain to justify that expansion into the more 
mindful or “softer” ways of knowing. Finally, it was 
also hypothesised that transformative foresight organ-
isations would feature a greater valorisation of systems 
thinking. In other words, a portion of this study has 
attempted to determine whether these two divergent 
practices of Foresight currently face each other across 
the great divide between Deep Futures and Money and 
Machines Futures.
Finally, this study invited an exploration of how greater 
balance and depth might be brought to strategic fore-
sight and strategic management in general.
Yet, as evidenced by Table 3, above, this study has found 
that no great strategic chasm currently exists amongst 
the ten Foresight organisations. There are differences in 
the balancing of left and right-brained thinking amongst 
the organisations, but the distinctions are not vast. All 
organisations strongly or moderately feature the empiri-
cal and interpretive domains; and their common tools 
like Horizon Scanning, the Delphi method, and scenario 
work. Yet the creative domain was similarly well repre-
sented, with participatory workshops, Backcasting and 
Scenarios being used by most organisations to strong or 
moderate degree. Likewise, it is clear that systems and 
complexity theory is highly influential amongst these 
ten Foresight organisations, with no organisation show-
ing weak expression of this area of knowledge. 

The most obvious omission from most of the organisa-
tions was clear espousal of the mindful domain: explo-
rations of the deep human psyche, mythologies, dreams 
and spiritual perceptions. Visioning as a precise method, 
was barely mentioned in any of literature or online texts 
(though it is implicit in tools like Scenarios, Backcast-
ing, the Futures Triangle and so on). Only Houston 
Foresight received a “strong” rating here, with Tamkang 
University’s GIFS and the WFSF showing “moderate” 
expression of the mindful domain. The other institu-
tions received a “weak” rating. It might be that this re-
luctance to embrace the mindful reflects a twenty-first 
century civilisation that has not quite freed itself from 
the Newtonian, mechanistic paradigm that has arguably 
constrained our potential for embodying a wider range 
of ways of knowing and being, since the seventeenth 
century (Anthony, 2008; Kuhn, 2012).
Of all the domains of Foresight practice, the critical 
domain is the most surprising absence in these organ-
isations’ public self-descriptions. This study found few 
of the organisations speaking the language of genuine 
criticality, as found in Critical Futures Studies - which 
in turn is inspired by the poststructuralists like Foucault 
and Derrida (Inayatullah, 2018). Again, Houston Fore-
sight featured most strongly here, with Shaping Tomor-
row and the UN Futures lab receiving a “moderate” rat-
ing – the rest were “weak” in this domain. Yet this may 
not be entirely reflective of the genuine aims and beliefs 
of these organisations and their members. Instead, it 
may simply be a metaphorical case of not wishing to 
bite the hand that feeds – and where more diplomatic 
language is required in public relations. 
Yet ultimately, none of these organisations can be said 
to be purely practicing “strategic foresight.” All feature 
enough balance across the left-right-brain divide to be 
called practitioners of transformative foresight. This 
study suggests that the current practice of Foresight 
has (internally) bridged Mintzberg’s strategic divide, 
including an embracing of systems thinking. These ten 
organisations appear to be propelling us towards Deep 

Organization
Practical Dimension

Systems
Empirical Interpretive Critical Creative Mindful

Oxford Scenario Planning School moderate strong weak strong weak strong
Kishita Lab strong strong weak strong weak strong
WFSF moderate strong strong strong moderate strong
Insight-Foresight Institute strong strong weak moderate weak moderate
Tamkang Graduate Institute of Futures 
Studies

moderaate strong strong strong moderate strong

Shaping Tomorrow strong strong moderate strong weak moderate
Science & Technology Policy Institute 
(STEPI)

strong strong weak moderate weak strong

UN Futures Lab strong strong moderate strong weak moderate
Singapore Center Strategic Futures strong strong weak strong weak moderate
Houston Foresight moderate strong strong strong strong strong
Source: authors.

Таble 3. Relative Strengths of the Five Domains and Systems Thinking
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Futures (as opposed to Money and Machines Futures). 
Yet this is a tentative conclusion, given the limitations of 
the study posited in the following section.
Still, these findings suggest that the practice of Fore-
sight may have progressed to bridge only part of the 
strategic divide, and is yet to truly embrace a wider 
range of right-brained thinking, feeling and percep-
tion. This conclusion is drawn from the lack of repre-
sentation of the mindful domain amongst most of our 
ten Foresight organisations. Of course, this point can 
itself be challenged from a position somewhat closer 
to the centre of the continuum; with the argument that 
the mindful realm is too esoteric and “unscientific” for 
most Foresight practice, especially in the corporate 
sector and amongst governments and large public, aca-
demic and scientific institutions. Nonetheless, there is 
a possible yet unrealised future where Foresight organ-
isations might more readily incorporate processes like 
mindfulness, intuition, visioning etc. into their prac-
tice of Foresight. 

Limitations of this Study
The findings of this study are based on the author’s inter-
pretation of texts, predominantly the public descriptions 
of the organisations themselves. The classification of the 
Foresight tools (Table 1), and the final “ratings” (Table 3) 
are subjective, and based on a perusal of the documen-
tation. These cannot be deemed definitive conclusions. 
Instead, the author’s hope is that they might generate 
further research and discussion, given the application of 
more time and the energy of other enthusiastic explor-
ers of Foresight.
Another limitation of this study is that it has examined 
only ten Foresight organizations, and as such, they can-
not fully represent the entirety of Foresight practice to-
day. Furthermore, all but two of the organizations select-
ed are based in Europe and Asia (with two American). 
There is no representation from other regions across the 
globe, where a significant number of Foresight practi-
tioners and organizations are located. A larger and more 
diverse sample might have yielded somewhat different 
findings. 
It must also be acknowledged that Foresight organiza-
tions, by their very nature, tend to be progressive (in 
the academic sense), typically challenging dominant 
ideas and narratives of contemporary society and busi-
ness. Generally speaking, people do not become futur-
ists and Foresight practitioners to uphold the status quo. 
As a result, while these findings indicate that Foresight 
organisations generally espouse Deep Futures (as op-
posed to techno-centric Money and Machines Futures), 
this study cannot definitively conclude that Mintzberg’s 
strategy split has been bridged in spaces beyond the 
discipline of Foresight. To extend these conclusions to 
strategic management in general, for example, the study 
would need to include a comparison with other organ-
isations that do not practice Foresight, as well as assess 

the contemporary literature on strategic management—
an endeavour that is beyond the scope of this paper. 
A further potentially impactful aspect of this research 
topic that is not addressed in this paper regards the 
more cognitive science that Foresight organisations may 
be covertly researching (and possibly applying) in their 
businesses, but not wishing to publically acknowledge. 
It is theoretically within the best interests of these organ-
isations to apply this knowledge in order to enhance the 
well-being and productivity of their staff and clients. The 
elucidation of these opaque components of organisa-
tions, including Foresight organisations, would require 
a different methodology than that applied to this study, 
as the knowledge is implicit. Nonetheless, because this 
theoretical shadow domain may add further evidence 
for a shift towards transformational foresight in general, 
this is a realm of investigation that is potentially fruitful 
for future research.
Finally, this paper has not focused on detailed case stud-
ies—specific instances of Foresight organizations work-
ing with corporations, businesses, NGOs, governments 
and so on. It is possible that, at this level, the day-to-
day business of Foresight may prove to be more practi-
cal, more analytical, and more aligned towards strategic 
foresight than the transformative. Alternatively, we may 
find that there is more of the critical and mindful do-
main. In regard to the latter, as noted earlier in this pa-
per, there is a comtemporary shift towards the mindful 
in medicine, cognitive sciences, business and innovation 
management, and education (Anthony, 2022; Dunning 
et al., 2019; Carole et al., 2024; Gómez-Olmedo et al., 
2024; Morin, Grondin, 2024; Ping, Long, 2024; Remscar 
et al., 2023;). These strong signals are a potentially rich 
and important focus of further research.

Conclusion
The study has found tentative evidence that, within the 
ten Foresight organizations examined, Mintzberg’s con-
cerns about the analytical-synthesizing management 
divide may be overly pessimistic. The institutional cul-
tures present amongst these organisations can be said 
to be representative of transformative foresight. Further, 
it appears that systems thinking is now common in the 
practice of Foresight today, although sometimes merely 
implicitly. However, there is less evidence of the more 
transcendent, potentially paradigm-breaking features of 
«Deep Futures,» as found in embodied practice of the 
mindful domain. 
Corporate and civilisational sustainability is not just 
about profit, nor merely about the “environment.” Sus-
tainability is about fostering ways of knowing and being 
that allow human beings to thrive in conscious relation-
ship with nature and with each other. And with them-
selves – with their own psyches. Therefore, a process of 
self-correction and self-reflection is necessary to enable 
the personal and civilizational shifts that our futures re-
quire of us.
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Civilisational paradigm shifts tend to be slow, as Thom-
as Kuhn noted in the 1960s. But they are more frequent 
than we often realize. At the beginning of the 20th 
century, Western civilization was still caught in the 
tension between Neo-Darwinism and the Romantic 
movement—a left-brained-right-brained struggle that 
has roots going back to the scientific enlightenment of 

the 17th century, and to ancient Greece itself (Anthony, 
2008). Foresight work has the potential to help shape 
a civilizational shift towards a more balanced expres-
sion of human consciousness. This study suggests that 
we might be at the edge of such a shift in paradigm, in 
consciousness. But that is a matter of interpretation. The 
signals are not quite “strong,” but they are strengthening. 
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Building Human Capabilities  
for an Increasingly Complex  
Entrepreneurial Ecosystem

Abstract

The topic of nurturing specific entrepreneurial human 
capital acquires new relevance as the prospects for 
economic development in a changing context are 

associated with it. Relying on a solid base of knowledge, 
competencies, and progressive tools would allow young 
professionals to produce decent results in complex 
entrepreneurial ecosystems. Consequently, close attention is 
paid to the content of entrepreneurial education. 

This article analyzes the dynamics of the emerging 
research landscape regarding entrepreneurial education. The 
new context calls for a revision and adjustment of training 

programs based on many factors. The most common topics 
of discussion are the following: the transition from formal 
to creative, hybrid learning that combines different formats 
and learning styles, the holistic study of the contradictory 
nature of innovation processes, and the development of 
entrepreneurial thinking and behavior through previously 
untouched deep cognitive dimensions. The case of the 
Kalasalingam Academy of Research and Education (KARE) 
in India on training entrepreneurs and their adaptation 
to entrepreneurial ecosystems of different levels and 
complexity is presented.
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Introduction
Entrepreneurship, its nature, opportunities for and 
barriers to development continue to be a relevant topic, 
which in new conditions is being rethought through 
the prism of different dimensions. Its strategic part is 
entrepreneurial education and training (EET), the po-
tential of which has been perceived differently at dif-
ferent times, depending on the emerging context and 
other aspects.
Today, EET takes on new meanings due to the wide 
range of new challenges, and its role and demand at 
universities and colleges around the world is growing 
(Sreenivasan, Suresh, 2023). In the traditional model, 
universities guide graduates toward a predetermined 
career path, which will subsequently be influenced by 
a variety of forces. Entrepreneurial education is aimed 
at developing a different set of skills, more universal, 
which, in combination with professional ones, can 
enrich the content of any specialty and equip it with 
a more powerful arsenal for action in a complex and 
changing reality. Many governments directly or indi-
rectly support EET, creating the conditions for the de-
velopment of adequate human potential upon which 
economic growth and employment depend (Kuratko, 
2005; Pittaway et al., 2007). Dynamic technological 
development and the emergence of new management 
concepts have a transformative impact on business, 
and as a result, entrepreneurial education programs 
are also subject to adjustments and changes (Felln-
hofer, 2019). First of all, this is manifested in the inter-
disciplinary richness of the programs, the focus on the 
holistic coverage of reality, with all its ambiguity and 
complexity (Neumeyer, Santos, 2020). The impact and 
need for entrepreneurial education at universities con-
tinues to be an important part of academic discussions. 
The relationship between entrepreneurial education, 
entrepreneurial competencies, and entrepreneurial 
intentions represents one of the key issues. Numerous 
studies on the results of EET in different countries in-
dicate its positive effects on the development of entre-
preneurial thinking, appropriate behavior, and overall 
career choice in the business world (Nabi et al., 2017; 
Boubker et al., 2021). This created a new narrative: en-
trepreneurs are not necessarily born - they are made 
(Gorman et al., 1997; Ernst&Young, 2011). It has been 
found that students who have studied entrepreneur-
ship demonstrate higher motivation for business activ-
ity compared to those who have not undergone such 
training (Westhead, Solesvik, 2016).
Along with this, many works raise the question of the 
weaknesses of EET - its formalism, inconsistency with 
new realities, the unbalanced content of programs, and 
other important omissions. The diversity of business 
forms and its complex, ambiguous nature are often ig-
nored, and the speed and depth of contextual change 
is underestimated. As a result, the potential of EET re-
mains insufficiently revealed, while strengthening its 

practical orientation and introducing a synthesis ap-
proach would lead to qualitatively different results.
The research presented in this article contributes to the 
search for answers to the identified problems. Its goal 
is to find out how researchers see the picture of the 
changing entrepreneurial landscape, and how educa-
tional programs can be adapted to the requirements of 
the modern agenda from the business sector and soci-
ety as a whole, taking into account the emerging new 
knowledge and tools in this direction.
This article reveals the limitations of established EET 
paradigms. The case of the Indian Academy of Scien-
tific Research and Education is presented. The Kalasal-
ingam   Academy of Research and Education, KARE) 
for training entrepreneurs who can integrate into eco-
systems of different levels and complexity.

Literature Review
EET has been one of the three most popular topics 
in entrepreneurship research (Landström, Harirchi, 
2019; Fayolle et al., 2020). Its positive contribution to 
enhancing entrepreneurial activity and decision-mak-
ing about choosing entrepreneurship as a career path 
has been confirmed in many research papers (Martin 
et al., 2013). This segment of education is currently be-
ing replenished with new disciplines, such as entrepre-
neurship in engineering (Da Silva et al., 2015), digital 
entrepreneurship, social entrepreneurship, and work 
with generative artificial intelligence (AI). The author’s 
many years of teaching experience also indicate an 
increase in demand for social entrepreneurship pro-
grams (Deny, 2020). Thus, recent data from the Global 
Entrepreneurship Monitor, found an increase in the 
number of teachers with professorial status specializ-
ing in entrepreneurship, reflecting growing demand 
for entrepreneurial education and training (EET) in 
Germany. Here, the majority of students in educational 
programs still consider their preparation for starting a 
business and the abilities they need to be at a relatively 
low level (Sternberg et al., 2021). This fact indicates 
that training programs require constant improvement.
EET at universities and business schools has a history 
of more than 60 years (Solomon, 2007). Over time, 
its evolution accelerated (Neck, Corbett, 2018; Fay-
olle, 2013; Frese, Gielnik, 2014), and it was enriched 
with new concepts, knowledge and practices (Loi et 
al., 2021). A recent publication (Sreenivasan, Suresh, 
2023) analyzed over 2,185 scientific articles published 
between 2002 and 2022. A particularly sharp increase 
in research on this topic began in 2017 and contin-
ues to maintain momentum. China makes the largest 
contribution to the increase in knowledge (443 publi-
cations), followed by the USA (288). The second tier 
includes Great Britain, Germany, Australia, Spain, Fin-
land, India, and the Netherlands.



2024      Vol. 18  No 3 FORESIGHT AND STI GOVERNANCEFORESIGHT AND STI GOVERNANCE 57

Progress in entrepreneurial education has moved from 
simply teaching the basics of creating new companies, 
to developing an entrepreneurial mindset (EM), devel-
oping business scenarios, launching digital enterprises 
(Ferreira et al., 2018), taking into account subtle cogni-
tive and psychological aspects (in terms of “attitudes”, 

“actions”, “beliefs” and “behaviour”) (Liñán, Fayolle, 
2015). The work (Fayolle, Gailly, 2015) analyzed the 
critical role of universities in the formation of an en-
trepreneurial mentality.
The way entrepreneurship is taught varies greatly across 
countries and universities (Fayolle, Klandt, 2006). De-
spite the fact that the practice-oriented one has proven 
to be more effective (Gorman et al., 1997; Edelman et 
al., 2008), classical lectures are still the most common 
method. Project-Based Learning (PBL) has many fac-
ets, however, the overall purpose of its programs is not 
only to teach management tools, but also to form an 
individual with systemic, strategic thinking and appro-
priate behavior (Fretschner, Weber, 2013).
From the array of these and other EET studies, sev-
eral thematic clusters can be traced, the description of 
which we provide.

A shift from formal to informal learning 
The impact of EET on entrepreneurial behavior is 
more complex than previously thought. The nature of 
partnerships between universities and real businesses 
varies greatly across countries and cultural contexts. In 
most cases, it remains formal, superficial and situation-
al, despite the active incentives of government policy 
(Gao, Zhang, 2024). Meanwhile, research results show 
that an informal approach to organizing classes devel-
ops entrepreneurial thinking (EM), increases curiosity 
in discovering hidden opportunities in ambiguous en-
vironments, and increases openness to acceptable risks. 
Many authors offer enriched concepts for PBL that 
draw on recent advances in behavioral psychology and 
other sciences. The relevant approach seems to be flex-
ible, adaptive programs with elements of experimen-
tation. The overly theoretical nature of training does 
not allow entrepreneurial skills to emerge (Sharp et al., 
2018). The most effective is considered to be a balanced 
approach, in which sufficient attention is paid to affec-
tive options that trigger deep cognitive processes that 
stimulate increased interest in solving complex, com-
plicated quests in a complex reality (Loon, Bell, 2017). 
In the work (Nabi et al., 2017) the proliferation of a 
hybrid type of learning is demonstrated, synthesizing 

“passive” elements of education with active ones, which 
actively use developments from educational psychol-
ogy and other areas. It has been found that the effec-
tiveness of training increases if its content is adapted 
to a personal situation (Leitner, 2005; Kneppers  
et al., 2007). 

The same effect is achieved by creating a unique a 
learning space with elements of art, architecture, and 
industrial design, flexibly customized to solve dif-
ferent problems (Barry, Meisiek, 2015), which is of-
ten described by the concept of a “complex learning 
environment”. It sets bold and provocative tasks that 
encourage you to think outside the box, explore the 

“unfamiliar,” and apply approaches and solutions that 
have not been used before (Fast et al., 2010; Mayhew 
et al., 2016). Working with quests that require atten-
tion, certain volitional efforts, and the connection of 
deep cognitive resources puts learning into a mode of 

“competition with oneself ” (Csikszentmihalyi, 1990; 
Bronfenbrenner, 1979), which creates extraordinary 
results. Although the difficulties of strong internal mo-
bilization are initially perceived as an undesirable ex-
perience, attitudes toward this state change over time. 
Young people tend to choose non-trivial tasks that 
challenge them. The concept of design thinking is also 
consistent with the concept of a complex learning en-
vironment, which also requires significant cognitive ef-
fort using framing, the method of analogies, abductive 
reasoning, mental modeling, and so on (Visser, 2006, 
2009). These developments allow you to act quickly in 
changing conditions by reformulating tasks and skill-
fully improvising in situations that have not been expe-
rienced before (Dong et al., 2016; Garbuio et al., 2018).

Discussions around “innovative ideas”
The topic of generating innovative ideas within EET is 
increasingly being critically discussed in publications. 
A number of experts draw attention to a peculiar “fash-
ion” - pushing insufficiently prepared and immature 
students toward ambitious, innovative projects (Ban-
dera et al., 2021). Often the bet is on the popular narra-
tive about the hero-entrepreneur and his rapid ascent 
to the business Olympus, thanks to the successful in-
novation x. Many works are devoted to the results of 
such “overheating,” which manifests itself in financial 
losses, frustration, and refusal to further engage in en-
trepreneurship. A holistic approach avoids such distor-
tions. Programs should objectively present the process 
of creating innovations as a difficult, sometimes dan-
gerous, transformative journey, the passage of which 
requires a wide range of specific skills, often lengthy 
preparation, and readiness to make certain sacrifices 
(Byrne, Shepherd, 2015).
Closely related to this topic is another large cluster of 
research— the study of the “dark sides” of entrepre-
neurship. Entrepreneurship, despite its great creative 
power, can also have negative social, psychological, 
and financial consequences (Scott, 2024). This issue 
has been studied for more than 30 years (Wright, Zah-
ra, 2011; Shepherd, 2019; Byrne, Shepherd, 2015; Lun-
dmark, Westelius, 2019; Armstrong, 2005). In a new 
context, this topic is being rethought, a more accu-
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rate understanding of the causes and consequences of 
losses, crises, and preventive work with them has been 
sought (Bandera et al., 2021; Ziemianski, Golik, 2020).
The dark side of entrepreneurship refers to negative 
psychological states and emotional reactions (Shep-
herd, 2019). Any discussion about the dark side of EET 
benefits from the clarification of key terms, including 
risk, danger, and denial of resource support. In entre-
preneurship, a special role is played by the aspect of 
risk and taking into account the phenomenal nature 
of the innovations themselves, which have destructive 
potential if treated superficially. For a long time, the 
world of business was dominated by the mindset of 

“growth and profit first” (Slater, Dixon-Fowler, 2010). 
Entrepreneurs were seen as the main “economic en-
gines” pushing the economy forward (Wickham, 2006). 
At the same time, important blocks of complex reality 
were ignored, which in such a one-sided process creat-
ed blocking forces and destructive effects. The modern 
view takes a different view of the various facets of the 
entrepreneurial process, calling for critical thinking, 
an objective assessment of one’s potential, personal 
cognitive biases, an assessment of the characteristics 
of the context, and consideration of other important 
factors.
(Bandera et al., 2021) presents the results of a Foresight 
project based on a Delphi survey, in which the dark 
sides of entrepreneurship were carefully studied from 
different points of view. An analysis was carried out 
of the underestimated aspects that subsequently led to 
failures and losses.
Among the conclusions: embedded training programs 
currently look like short instructions for going into 

“unexplored places”, characterized by an overly nar-
row disciplinary focus (Morris, Liguori, 2016). There 
is no detailed analysis of risk factors, acceptable losses, 
methods for increasing self-efficacy, and emotional 
self-regulation (how to quickly rise after falls, learning 
creative lessons and valuable experience, etc.). Form-
ing the skills of recalibrating one’s negative emotions, 
overcoming frustration, and objectively assessing 
one’s own entrepreneurial intentions require a lot of 
time (Vanevenhoven, Liguori, 2013). The work (Khelil, 
2016) provides a classification of the main groups of 
factors of entrepreneurial failure, indicating the cor-
responding “culprits”: “deterministic” (market con-
text), “voluntaristic” (improper asset management), 
and “emotional” (lack of determination and motiva-
tion). The competencies promoted within EET require 
significant practice (Neck, Corbett, 2018) and new ap-
proaches (Bandera et al., 2018; Kassean et al., 2015). 
For example, recognizing opportunities requires tacit 
knowledge that can only be gained through experi-
ence (Neck, Corbett, 2018; Smith et al., 2009). Delphi 
survey respondents recommended that EET programs 
teach “acceptable losses” and “help one understand 
personal risk tolerance.”

During the discussion, the issue of assessing the effec-
tiveness of EET programs was also raised. This is diffi-
cult because entrepreneurship, unlike other disciplines 
such as management, engineering, and medicine, does 
not have any “objective”, unambiguous criteria and 
assessment tools such as minimum indicators, per-
formance measures, certification, and standardized 
exams (Pittaway, Edwards, 2012). In addition to the 
factors noted, the dark side can arise from the entre-
preneurial process itself, even when participants enter 
into it with the best of intentions (Shepherd, 2019).

Formation of entrepreneurial thinking from the per-
spective of a new understanding of cognitive aspects
The work in this area is quite extensive, so we will pay 
more attention to it, since the influence of EET on EM 
is revealed in a variety of non-obvious relationships. 
Many researchers focus on the task of developing a 
mindset based on the understanding that the entrepre-
neurial path requires caution, vigilance, constant revi-
sion of both one’s own and collective decisions, overly 
optimistic ideas, familiarity with the paradoxes of am-
bidexterity - being different from others and being part 
of a community (Shepherd, Haynie, 2009); combine 
career with relationships (family, friends) (Kirkwood, 
Tootell, 2008); while maintaining motivation, at the 
same time keeping compulsive behavior under control 
(Spivack, McKelvie, 2018); correctly experience crises, 
losses, failures (Jenkins et al., 2014).
A sufficient number of publications are devoted to the 
concept of entrepreneurial alertness, which explains 
the mechanism for developing the ability to recognize 
emerging business opportunities (Roundy et al., 2018; 
Liu, 2023). Previous studies have examined the posi-
tive and significant relationship between EET and this 
type of vigilance in university programs (Saadat et al., 
2022). However, the focus has not been on the possible 
implications that different types of courses (whether 
theoretically or practically oriented) may have (Yang 
et al., 2021). For some time, vigilance has occupied a 
central place in opportunity research. There are sev-
eral dimensions of entrepreneurial alertness: scan-
ning (searching for data), synthesis (summarizing and 
structuring disparate information), and analyzing po-
tentially valuable opportunities (Tang et al., 2012). In 
another study, entrepreneurial vigilance, as a part of 
EM, is presented in other aspects: recognizing hidden 
opportunities, extracting them, and creating opportu-
nities from scratch (Sarasvathy et al., 2010). According 
to the concept of entrepreneurial vigilance, its carri-
ers are able to recognize subtle “cues” in a confusing, 
ambiguous environment (Kirzner, 1979). Rapid op-
portunity recognition involves scanning and searching 
for weak signals through association, evaluation, and 
judgment about the nature of the opportunity (Tang et 
al., 2012). The higher the level of entrepreneurial alert-
ness (a common element of EM), the more likely it is 
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that opportunities will not take significant time to be 
discovered (George et al., 2016). 
The central argument is that vigilance is not truly en-
trepreneurial unless it involves judgment and action, 
constantly filtering and accumulating relevant infor-
mation (McMullen, Shepherd, 2006). Only in such 
a process are deep cognitive structures formed - cu-
mulative experience and knowledge that form an un-
derstanding of a specific area, market landscape, etc. 
While scanning and searching can be passive or ac-
tive, skillfully synthesizing information and compiling 
it into potentially viable business projects creates the 
prerequisites for success (Alvarez, Barney, 2017). The 
work of (Cui et al., 2021) makes a significant contri-
bution to highlighting the implicit effects of EET on 
the development of entrepreneurial knowledge, skills, 
behavior, and intentions that arise from the presence 
of EM. It is about the hidden phenomenon of work-
ing with malleable cognitive structures (Krueger, 2015) 
to create entrepreneurial uniqueness (Cui et al., 2021). 
The underlying nature of such thinking is cognitive 
adaptability (Haynie et al., 2010) and the ability to dis-
cover opportunities that determine economic success. 
Various researchers characterize EM as: the ability and 
willingness to become emotionally involved in the pro-
cess, act quickly, and mobilize under conditions of un-
certainty to achieve a goal (Shepherd et al., 2010); the 
ability to identify and exploit opportunities without 
relying on current resources (McMullen et al., 2016); 
and metacognition, which develops through learn-
ing and then becomes ingrained as a habit (Schmidt, 
Ford, 2003). Among the cognitive components of EM, 
researchers especially highlight: risk taking, tolerance 
of uncertainty, dispositional optimism, and vigilance 
to opportunities and consider them the key driving 
forces for improving the effectiveness of EET (Kaish, 
Gilad, 1991; Shane, Venkataraman, 2000; Baron, 2006).
Many experts proceed from the theories of entrepre-
neurial intentions, planned behavior (Ajzen, 1991), and 
entrepreneurial events1 (Shapero, Sokol, 1982).
Risk taking is not a stable and unchanging trait, but can 
vary and be shaped depending on different scenarios 
(Wang et al., 2016), in particular, this trait will increase 
under the influence of EET (Neneh, 2012).
Tolerance of ambiguity is associated with the ability to 
respond to uncertain situations, where there is a lot of 
contradictory, confusing, and unfamiliar information, 

“clues” are fragmented and vague and can be under-
stood only by interpreting and processing incoming 
signals (Furnham, Ribchester, 1995). This is an inte-
gral part of EM, which perceives ambiguity as a com-
plex variety of potential possibilities.

Dispositional optimism is defined as the basic tendency 
to believe in the best (Crane et al., 2012), which sup-
ports a long-lasting will to overcome difficulties. This 
parameter is closely related to self-efficacy (Crane, 
2014), which, however, can be said about all of the 
listed components.
Another important driving force, which is also the sub-
ject of many works on the topic of EET, is inspiration 
(Souitaris et al., 2007). A study on a sample of students 
at a British university demonstrated a close connection 
between this factor and entrepreneurial intention. Be-
cause deep learning engages affective aspects, inspira-
tion can be cultivated as a mediating driver of success-
ful entrepreneurial outcomes. This type of inspiration 
is likely to be a central construct both as an indicator of 
the impact of EET and as a predictor of other interven-
tions in the learning process (Nabi et al., 2017).

Entrepreneurial education in the digital world
This theme is also reflected in many works. Digitaliza-
tion provides entrepreneurs with new tools to achieve 
their goals. They increasingly rely on data analytics, 
artificial intelligence, and automation to optimize pro-
cesses. In the digital context, entrepreneurship is trans-
forming its business models, hence this influences the 
content of EET (Lamine et al., 2021). The emergence of 
digital entrepreneurship is a game changer in the mod-
ern business landscape, requiring players to be more 
flexible and adaptable.
Digital literacy (skills for learning and communicat-
ing in a digital environment) must continually evolve 
as technology becomes more complex. The concept 
of digital ethics emerges — a critical analysis of per-
sonal digital activity (Baierl, Thamm, 2023). A special 
topic is the rules of security and data protection in the 
digital world, which offers a wide variety of tools and 
online platforms for education (through business sim-
ulation, gamification elements, agent-based modeling, 
etc.) (Isabelle, 2020).
Software has emerged that combines the classical 
modeling approach with entrepreneurial and creative 
aspects. Training can take place in real or virtual envi-
ronments. Workshops are being created to create virtu-
al business models, where the management of all stages 
of the process is practiced. Here, it is easier to master 
such a complex paradoxical phenomenon as organiza-
tional ambidexterity (one of its variants is the ability to 
simultaneously explore new opportunities and exploit 
existing resources) (O’Reilly, Tushman, 2013).
Research on digital entrepreneurship education iden-
tifies five theories: planned behavior, social cognition, 

John-Samuvel D., Szymański J.R., Żurek-Mortka M., Sathiyanarayanan M., pp. 41–53

1  According to the “entrepreneurial event” model, readiness to create your own business is determined by three groups of factors. The first of them is dis-
ruptive events in life, both positive and negative, forcing a change in the usual pattern of behavior. The second is an assessment of the social environment 
(general cultural context, moods of loved ones, acquaintances, colleagues, presence of mentors, etc.). The third is an assessment of the available resource 
potential (availability of sources of financing, partner networks, proven prospects of a business ideas, etc.).
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self-determination, task-technology fit, and interactive 
engagement (Hayati, Caniago, 2023). In addition, the 
effectiveness of gamification in online entrepreneur-
ship education has been comprehensively studied from 
various perspectives. The relationship of this process 
with digital policy evaluation, self-efficacy, and inten-
tion to become a digital entrepreneur has been studied 
(Xin, Ma, 2023). Incorporating gamification into on-
line entrepreneurial education significantly increases 
students’ intention to engage in digital entrepreneur-
ship. Digital policy and self-efficacy play a mediating 
role in this regard.
The presented literature review highlights theoretical 
and practical gaps in EET that hinder its effectiveness.
Universities rarely manage to raise EET to the required 
level; therefore, the competency potential of graduates 
is insufficient to fully take advantage of the opportuni-
ties in opening career tracks.
The pedagogical approach upon which most programs 
are based often turns out to be insufficiently compre-
hensive and does not fully reveal the different facets 
of entrepreneurial activity, including its dark sides. Fi-
nally, due to the narrow orientation of EET programs, 
students lack awareness of the specifics of broader con-
texts (industrial, national, international) and their re-
quirements, as a result of which the opportunities for 
professional self-realization are narrowed.

Formation of Multi-Level Entrepreneurial 
Competencies: the Case of an Indian 
University
The case of the Kalasalingam   Academy of Research 
and Education (KARE), founded in 1984, clearly ex-
emplifies a holistic, hybrid approach to entrepreneurial 
education. Entrepreneurship training itself has been 
conducted since 2014, for which a special unit was cre-
ated - the Entrepreneurship Development Center in 
collaboration with an international network of teach-

ers, methodologists, and consultants, including the 
authors of this article. Its activities are based on a com-
prehensive educational program to develop competen-
cies that allow graduates and their business projects to 
join the global entrepreneurial ecosystem.
The program is designed for technical specialties and 
covers the entire four-year period of undergraduate 
study. As they accumulate competencies within exist-
ing companies, as well as creating their own startups, 
students consistently move up the hierarchy of entre-
preneurial ecosystems - from local, entry-level to glob-
al. At all stages, all kinds of systemic support mecha-
nisms are in place - advisory, financial, infrastructural, 
and so on (Table 1). The program is designed to ensure 
that as students move up, they appropriately embrace 
the growing diversity of contacts and networks, in-
teracting skillfully in complex systems and expanded 
contexts. In this sequence, entrepreneurial thinking 
intensively develops, gradual adaptation to larger mar-
kets and an intense competitive environment occurs. 
Familiarity with and the ability to work with different 
levels and types of entrepreneurial ecosystems helps 
build the human potential of innovative entrepre-
neurs with diverse backgrounds. The general scheme 
of program implementation by year of study is shown  
in Figure 1.
At the first level of the ecosystem (first year of study) 
students can dive into the world of entrepreneurship, 
its different dimensions, and potential tracks. Classes 
combine different formats - from lectures, master 
classes, seminars, to meetings with successful entre-
preneurs who have realized themselves in business. 
The level of personal readiness to do business over a 
long distance and, in fact, internal potential is carefully 
studied. Students choose priority areas for develop-
ing competencies within the program and prepare to 
open a business at the level of the local entrepreneurial 
ecosystem, which is formed by the university and local 
communities. The program includes comprehensive 
resource support (infrastructure, mentoring, network-

Source: authors.

Figure 1. The process of implementing the educational program  
and the transition of students to new levels of the entrepreneurial ecosystem
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ing opportunities, internships at regional companies). 
The application of acquired knowledge in practice 
begins in the format of hackathons and competitions, 
where, in a collaborative atmosphere, students offer 
their solutions to real problems faced by local enter-
prises.
The second level represents the field for action in the 
context of only one’s own region. Entrepreneurial skills 
are transferred to such dimensions as leadership, com-
munications, marketing, and financial management. 
Now the knowledge is superimposed on the business 
context of its region, and there is an immersion in the 
intricacies of industry trends and sources of financing. 
Finally, methods of emotional “survival” in the process 
of failure of starting strategies are mastered. Integra-
tion into the regional entrepreneurial ecosystem re-
quires the transformation of one’s previous ideas and 
adaptation to complex combinations of factors and 
processes. The main training formats at this stage are 
mentoring, seminars, practical projects, modeling of 
real business scenarios, and participation in meetings 
with successful businessmen with a solid background. 
Step by step, the required level of competencies is be-
ing increased to create companies at a higher level.
The third level provides access to the country’s en-
trepreneurial ecosystem. The acquired competencies 
allow you to create viable prototypes, strategies, and 
business models, which are submitted for evaluation 
by investors. The best projects receive support and the 
opportunity to patent. At this stage, you can join in the 
implementation of government priorities.
The fourth level is the time to enter the global entrepre-
neurial ecosystem, starting with joining a professional 
association and mastering new rules and opportunities. 
Thinking is developing in the logic of international op-

portunities. Projects are still in business incubators, 
with the goal of commercialization being set. A men-
tality is being formed - “lifelong education”, in addi-
tion to constantly increasing knowledge, which allows 
one to improve in identifying weak signals, tracking 
changes in legislation, and so on. Here, students master 
strategies for bringing their materialized “products” to 
the market and their scalability. Familiarity with global 
trends and approaches helps adapt ideas to interna-
tional standards and market requirements.
Interactions with foreign experts and graduates opens 
endless benefits. Here the complex of skills and abili-
ties that were painstakingly laid down at each passing 
level will be manifested.

Analysis of achievements and constraints to increase 
program effectiveness
Table 2 describes the evolution of projects to develop 
entrepreneurial thinking and behavior in KARE since 
its inception in 2014. Table 3 shows the dynamics and 
trends of the results obtained over the last five years. It 
can be seen that after a significant drop in activity as-
sociated with the onset of the pandemic, the ecosystem 
managed to adapt, return to dynamic growth, and ex-
ceed pre-crisis indicators, which indicates the contin-
ued interest of students in the entrepreneurship track. 
Graduates of the Center have developed 24 successful 
products and files 58 patents. Two biomedical compa-
nies stand out in particular: LivVolta Healthcare In-
novations (founded 2019) and PSM Enterprise (2021). 
The first develops production technologies, the second 
uses them to manufacture health and fitness products.2 
Both enterprises have gained stable positions on the 
national market.
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Initiative Content
Grant 

(Thousand 
USD)

Total no of 
Beneficiaries

Infrastructural 
support

Innovation and Entrepreneurship Development 
Center, IEDC
Science Technology and Innovation Hub 

Department of Science and 
Technology (DST)  

398 477 Shared working 
office space with 
workstations
University 
department / 
research labs / 
equipment
International 
Research Centre
A Fab-lab & 
Maker Lab Facility 
to ideate and 
test the concepts 
and product 
developments 
made

National Implementing and Monitoring Agency, 
NIMAT
National Initiative for Developing and Harnessing 
Innovations, STARTUP NIDHI

Entrepreneurship 
Development and Innovation 
Institute Tamil Nadu (EDII-
TN) 

180 1420

Innovation voucher programme EDII-TN 66 3
Atal Innovation Mission (AIM) ACIC-Kalasalingam 

Innovation Foundation 
(ACIC-KIF)

250 62

MSME Championship KARE 250 3
Startup India Seed Fund Scheme, SISFS  Startup India 500 unknown

Source: authors.

Table 1. Financing schemes and infrastructure support for the Entrepreneurship 
Development Center at the KARE Academy

2  For example, a portable electric muscle stimulation belt.
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Initiatives
Starting 
year of 
study

Contents

Innovation and Entrepreneurship Development Center 
(IEDC)

2014–2015 Pre-Incubation, Prototype Development, Training

Kalasalingam Technology Business Incubator (KTBI)  2017–2018 Incubation Space, Seed Fund, Company Formation
Institution Innovation Council (KARE-IIC) 2018–2019 IPR and I&E Training, NISP, ARIIA
Science Technology and Innovation Hub 2019–2020 Improve the socio-economic status of SC population through 

Technology and Products
ACIC-Kalasalingam Innovation Foundation (ACIC-
KIF)

2020–2021 Promote economy and employment, and enable community-
oriented innovations

MSME Championship 2021–2022 MSME Champion Scheme – Recognised Incubator
Startup India Seed Fund Scheme (SISFS) 2022–2023 Financial assistance to startups for proof of concept, 

prototype development, product trials, market-entry, and 
commercialization 

Source: authors.

Table 2. Creation of entrepreneurship support centers

Time 
Period

Number of 
Activities Description

2019–2020 70 The year started strong, marking a vibrant and active ecosystem.
2020–2021 53 There was a notable decrease in activities, likely due to the COVID-19 pandemic, which affected in-

person events and engagements.
2021–2022 55 A slight rebound occurred as the ecosystem adapted to the changing circumstances.
2022–2023 69 A significant rise in activities demonstrated the resilience and recovery of the ecosystem.
2023–2024 72 The highest recorded activities, indicating a thriving environment and successful implementation of 

innovative strategies.
Source: authors.

Table 3. Chronology of activities implemented in the last five academic years

If we talk about the factors that hinder the increase in 
the effectiveness of the program, then one of the main 
problems is attracting funding from the state and other 
sources. This can become a demotivating factor for 
both students and their environment (primarily par-
ents). Often, they are not even aware of these oppor-
tunities, or are hesitant to take advantage of them, or 
when faced with difficulties when applying for grants, 
they retreat. Therefore, the program pays close atten-
tion to informing students about existing funding op-
tions and assisting them in completing and submitting 
applications for funds.
Teachers play a key motivating and mentoring role, but 
at the initial stage it can be difficult to implement due 
to lack of time and varying degrees of initial motiva-
tion among students.
Furthermore, a significant deterrent is the influence 
of many parents who tend to encourage their children 
to pursue traditional careers. Entrepreneurship in 
their eyes is too risky an activity with unstable income. 
Naturally, this imposes certain barriers. However, this 
factor can also be eliminated with the help of special 
consultations for both students and parents.
In solving the identified problems and significantly in-
creasing the effectiveness of training programs, a key 
role is played by resource support strategies and the 
formation of a favorable environment of cooperation 
between teachers, students, and their immediate social 

environment, which is relevant not only for the case 
under consideration, but also in other contexts.

Conclusion
The topic of the formation of a specific aspect of hu-
man potential shaped by entrepreneurship is acquiring 
new significance on a global scale. It is with it that the 
prospects for the dynamic development of the econ-
omy and national welfare in a changing environment 
are linked. Relying on an appropriate arsenal of knowl-
edge, competencies, progressive tools, approaches, and 
practices will allow graduates of university EET pro-
grams to produce worthy results in complex entrepre-
neurial ecosystems (at the national and global levels). 
This article attempts to analyze the emerging landscape 
of research on entrepreneurial education, its dynamics, 
and nascent processes that require the revision and ad-
justment of educational programs taking into account 
many factors. Among them are the transformation of 
traditional business models of companies and their ad-
aptation to the complex rules of the game in the global 
entrepreneurial ecosystem. 
The scanning of publications on the topic under con-
sideration has revealed a number of directions that 
have been voiced earlier, but in recent years have 
gained increased relevance. The most extensive cluster 
of publications is built around the thesis that univer-
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sities should move from formal education (rooted in 
tradition, in place for a long period of time, but poorly 
suited to modern realities) to a creative, hybrid ap-
proach combining different formats and learning styles. 
A significant number of works cover the problems of 
limited training in innovation creation processes. Due 
to the formalism dominating most cultural contexts in 
the contacts between universities and real businesses, 
EET programs ignore the full nature of this activity. It 
overlooks its discrete and “dark” sides, dealing with 
which requires special training and many non-obvious 
aspects. 
Another vast field of research is devoted to unlocking 
students’ inner potential, developing entrepreneurial 
thinking and behavior through previously untouched 
underlying cognitive dimensions. The subtle connec-
tions and mechanisms of the formation of such drivers 
of success as motivation to overcome difficulties, the 
will to achieve in particularly challenging contexts, the 
phenomena of entrepreneurial intention and entrepre-
neurial vigilance (thanks to which hidden opportuni-
ties are discovered) are being studied. Their discovery 
in practice is made possible by the application of the 
concept of “complex learning environments” in EET. 
Through the lens of new interdisciplinary knowledge, 
the entrepreneurial mindset looks like an asset that can 
be mastered and developed. This corrects the previ-
ous notion that entrepreneurs are inherently endowed 
with a specific talent. The new narrative suggests the 
opposite - “entrepreneurs are not only born, but also 
become entrepreneurs”. This thesis is well illustrated 
by the case of KARE Academy in India, which trains 
entrepreneurs and adapts them to entrepreneurial eco-
systems of different levels and complexity. The design 
of the four-year entrepreneurship education here is 
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centered on the key objective of creating and strength-
ening in students’ thinking a holistic view of reality, an 
understanding of the value of “lifelong learning”, the 
courage to act globally, to build upon existing net-
works and create new ones. A sequential process of 
ascending through a hierarchy of external and internal 
complexity to an expanding diversity of possibilities is 
presented. KARE offers a new type of EET program 
that enables students to progressively ascend to in-
creasingly complex levels of entrepreneurial ecosys-
tems and, using the competencies acquired, to operate 
effectively at any of them.  
In conclusion, there are a number of promising areas 
of work to ensure that EET programs realize their full 
potential and remain relevant in changing contexts.
Longitudinal studies are needed to assess the long-
term effects of such programs on the career trajec-
tories of graduates and their contribution to societal 
development. A deeper study of cultural specificity in 
EET will provide a better understanding of its impact 
on attitudes toward entrepreneurship, entrepreneurial 
behavior, and the performance of graduates from dif-
ferent backgrounds. The integration of emerging tech-
nologies, such as generative AI, into training programs 
is to be evaluated. 
Policy concepts and regulatory frameworks governing 
EET should be further analyzed to identify ways to im-
prove them. Relevant criteria are needed to assess the 
effects of EET programs, including economic, social, 
and environmental indicators. 
The implementation of the above-mentioned set of 
measures should contribute to building a critical mass 
of human potential in the new conditions and maxi-
mizing opportunities for socioeconomic development.
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Abstract

Iran’s vast oil and gas reserves and strategic location present 
a unique opportunity for its petrochemical industry. 
However, the industry faces a dynamic future influenced 

by rapid and complex economic, political, technological, 
and regulatory changes. This study presents the findings of 
a foresight research project on the Iranian petrochemical 
industry in collaboration with Tehran’s industry chambers 
(TCCIM and APEC), utilizes scenario planning — a 
methodology grounded in the established Global Business 
Network (GBN) model — to explore various potential 
futures. Extensive data collection forms the foundation of 
this study. Primary and secondary data are gathered through 
a rigorous multi-method approach encompassing in-depth 
library research, benchmark analyses of similar industries 
around the world, and insightful interviews with industry 
experts. By employing this approach, the research identifies 
the key factors that will determine the future trajectory of 
Iran’s petrochemical industry. Following the data collection 
phase, a comprehensive analysis categorizes these factors 
based on their importance and degree of uncertainty. This 

analysis allows researchers to prioritize the most critical 
drivers that will ultimately define the industry’s future.

Drawing upon this understanding, the research then 
constructs four distinct scenarios, each depicting a unique 
narrative for the industry’s potential trajectory. These 
scenarios — “Phoenix” (potential resurgence), “Glimmer” 
(moderate growth), “Swamp” (stagnation), and “Amphibian” 
(struggle for survival) — offer a comprehensive spectrum of 
possibilities. Additionally, the research establishes leading 
indicators to anticipate the specific conditions that might 
trigger each scenario. The research does not stop at simply 
outlining these potential futures. It transcends this by 
engaging a select group of industry executives in scenario 
simulations. Through these simulations, the research 
identifies the key opportunities and threats inherent in each 
potential future. This comprehensive approach empowers 
stakeholders with a deeper understanding of the various 
paths the industry might take, allowing them to formulate 
informed policies and strategies for a successful future in 
the ever-changing global landscape.
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Introduction
Understanding the future trajectory of the Iranian 
petrochemical industry is crucial not only for indus-
try participants but also for broader economic and 
political stakeholders. This study was conducted by 
ARA Consulting Company in collaboration with the 
Tehran Chamber of Commerce, Industries, Mines 
and Agriculture (TCCIM) and the Association of 
Engineering and Contracting Companies in Oil, Gas 
and Petrochemical Industries (APEC) in 2023. The 
TCCIM, with over 33,000 members, is the largest 
chamber of commerce, industries, mines and agricul-
ture in Iran. APEC, currently with 268 members, is 
one of the TCCIM’s important petrochemical indus-
try associations, comprising private sector companies 
active in engineering and project implementation in 
the oil, gas, and petrochemical industries. The indus-
try’s influence extends far beyond its own operations, 
significantly impacting the supply chains and the val-
ue of numerous sectors such as automotive, construc-
tion, and pharmaceuticals. 
However, the industry faces significant challenges, in-
cluding currency fluctuations, environmental regula-
tions, attracting foreign investment, and knowledge 
transfer restrictions. These challenges hinder strate-
gic decision-making. Iran boasts a prominent posi-
tion in the global petrochemical landscape (Figure 
1). It holds 24% of the Middle East’s oil reserves and 
12% of the world’s total.1 Additionally, it was the fifth-
largest producer in OPEC in 2021. Iran’s position is 
further bolstered by holding the second-largest natu-
ral gas reserves globally by the end of 2021 and rank-
ing as the third-largest producer in 2020. Despite its 
vast energy reserves, Iran’s petrochemical production 
has declined noticeably since 2017. This decline is 
primarily attributed to reduced investments and in-
creased international sanctions.2

Investment is a recognized driver of economic growth, 
and attracting both domestic and foreign capital is vi-
tal for the Iranian petrochemical industry’s growth and 
development (Sternberg, Lubart, 1991; Sazvar, Sepehri, 
2020). Successfully securing the necessary investments 
and allocating them effectively across various sectors 
will pave the way for sustainable development (Far-
ashah et al., 2021). Foreign direct investment (FDI) 
plays a particularly crucial role by influencing financ-
ing, access to technology, and export opportunities 
(Blomstrom et al., 2000; Anwar, Nguyen, 2010). Due 
to privatization, the industry cannot rely solely on gov-
ernment funding. Consequently, attracting private and 
foreign investors is crucial for its future. 
However, sanctions and unfavorable economic indi-
cators present significant challenges in this area. To 
gain a deeper understanding of the industry’s future, 
it is essential to examine relevant Iranian policies 

and high-level documents. This analysis will help de-
fine the research scope, objectives, and the approach 
to identifying future trends and uncertainties. An 
analysis of high-level documents in the oil, gas, and 
petrochemical sector reveals the ambitious goals set 
for the industry. These include reducing energy in-
tensity, maintaining a leading position in OPEC oil 
production, and achieving regional dominance in gas 
production and refining capacity. While these goals 
highlight the industry’s importance, their achieve-
ment will be challenging due to the complex and 
volatile economic environment. This research aims 
to identify the factors impacting the future of the 
Iranian petrochemical industry. By developing and 
simulating future scenarios, we will explore potential 
opportunities and threats in each scenario, providing 
a comprehensive understanding of the industry’s fu-
ture trajectory.

Literature Review
In today’s rapidly changing world, characterized by 
ambiguity, uncertainty, and resource scarcity (Rich-
ter et al., 2018), futures research emerges as a crucial 
discipline for navigating complexity (Brem,  Utikal, 
2019; Walsh, Winsor, 2019; Van de Ven, 2017). The 
intricate nature of the environment underscores the 
need for innovative perspectives and tools to formu-
late strategic responses and uncover opportunities for 
success (Renwick et al., 2019; Goldsby, Zinn, 2016; 
Kieser et al., 2015).
A growing number of researchers and forward-think-
ing businesses are embracing the power of futures 
research and foresight, employing this knowledge 
systematically (Sarin et al., 2018). Futures studies, a 
systematic approach to exploring possible, probable, 
and preferable futures (Nagy et al., 2016; Murayama 
et al., 2015), offer valuable insights. 
Given the inherent uncertainties and complexities 
within the Iranian petrochemical industry, a foresight 
approach is employed to map and explore its potential 
future trajectory. As the first step in examining the in-
dustry’s future, we must identify and analyze the criti-
cal factors shaping its direction and potential transfor-
mation. To achieve this, Porter’s PESTEL framework, 
which investigates political, economic, social, environ-
mental, technological, and legal factors, will be utilized. 
The following section will delve into the most signifi-
cant factors identified through a combination of lit-
erature reviews, benchmarking, and expert interviews. 
Political changes and developments, both domestically 
and internationally, have always exerted a significant 
influence on Iran’s economy and industries. These de-
velopments can manifest as political and economic 
sanctions, regional conflicts and wars, international 
agreements, and new domestic policies. 
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Sun (2023) examined the consequences of war and 
military conflicts (specifically, the conflict between 
Russia and Ukraine) on the oil, petrochemical, and 
renewable energy industries. The study revealed a 
positive impact of rising oil prices on stock returns 
for renewable energy companies, while the effect 
on petroleum product stock returns was negligible. 
In another relevant study, Farashah et al. (2021) ex-
plored the factors influencing the development of the 
petrochemical industry. They modeled the mecha-
nism for creating a capacity increase budget, a pro-
posed policy, using a system dynamics approach. This 
model was used to simulate variables related to each 
product, such as production capacity value, produc-
tion rate, domestic sales revenue, and exports. Based 
on the simulation results, Iran’s petrochemical prod-
uct capacity could reach approximately 104 million 
tons by 2025, a scenario deemed undesirable. This 
research suggests program improvement and budget 
allocation as the most effective solutions for achiev-
ing development in the petrochemical industry. By 
implementing this policy, the model predicts a 4% 
and 13% improvement in production capacity and 
total income, respectively, in 2025 compared to the 
baseline scenario. Financial risks and a complex reg-
ulatory environment pose significant challenges for 
the continued development of Iran’s petrochemical 
industry. 
Shafiei Nataghi et al. (2023) employed a research 
model to identify and categorize these financial stra-
tegic risks. Their study, utilizing expert interviews, 
literature reviews, and thematic analysis, revealed a 
network of interconnected risks. These include sanc-
tions risk, government financial decision-making 
risk, credit risk, liquidity risk, production area finan-
cial risks, macroeconomic risk, product and market 
risk, insurance sector risk, and strategic management 
risks (Shafiei Nataghi et al., 2023). Beyond financial 

considerations, effective regulations are crucial for 
the sustainable growth of any industry. Mirjalili’s 
(2003) report for the Majlis Research Center high-
lights the critical role of regulations in fostering a 
balanced and sustainable development trajectory for 
the petrochemical value chain. The report identifies 
the lack of a coherent industrial and sectoral develop-
ment strategy as a key challenge. This ambiguity in 
policymaking and targeting hinders progress within 
the industry (Mirjalili, 2003). 
Economic developments also significantly influ-
ence the performance of the petrochemical indus-
try. Golshen et al. (2022) investigated the impact of 
exchange rate fluctuations on Iran’s petrochemical 
and oil product industries. Their analysis of Tehran 
Stock Exchange data revealed a positive correlation 
between exchange rate changes and the price index 
of companies in these sectors (Golshen et al., 2022). 
Furthermore, Mamarzadeh et al. (2019) examined 
the effects of global crude oil market shocks on the 
Iranian petrochemical stock index. Their findings 
suggest that market demand increases have a posi-
tive impact on the index, while supply-side increases 
have a negligible effect. Additionally, the dollar ex-
change rate and inflation positively affect the index, 
whereas increased liquidity exerts a negative impact 
(Mamarzadeh et al., 2019). Similarly, Zarei (2020) ex-
plored the influence of inflation and exchange rates 
on the Iranian petrochemical stock index. The study 
concluded that exchange rate fluctuations have a 
greater long- and short-term impact on the industry 
compared to inflation. This can be attributed to the 
industry’s reliance on international trade for product 
exports and raw material/technology imports. Addi-
tionally, essential inputs like subsidized natural gas 
are less susceptible to general price level changes (Za-
rei, 2020). The potential economic impact of foreign 
direct investment (FDI) on Iran’s oil and gas sector 

Source: author.
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was explored by Nejati and Bahmani (2020). Their 
research suggests that FDI can have negative conse-
quences if it does not lead to increased productivity. 
This could result in a significant rise in raw material 
consumption (oil and gas) within the Iranian econo-
my, potentially leading to decreased production and 
employment in tradable sectors, with a correspond-
ing increase in non-tradable sectors (Nejati, Bahmani, 
2020). The text also acknowledges the growing global 
trend toward renewable energy sources. 
Studies by Hwangbo et al. (2022) and Heo et al. 
(2024) examine the potential of artificial intelligence 
(AI) in decarbonization efforts and minimizing the 
environmental impact of the petrochemical industry. 
Additionally, Wu et al. (2023) explored the impact of 
environmental laws and regulations on China’s petro-
chemical industry. Their research suggests that three 
types of environmental laws positively affect the fi-
nancial performance of petrochemical companies: 
fines for environmental protection violations, pollu-
tion discharge costs, and environmental protection 
taxes. Public environmental concerns in areas with 
petrochemical companies were also found to have a 
positive influence (Wu et al., 2023). Environmental 
sustainability and energy conservation have become 
paramount concerns in the petrochemical industry, 
driven by growing environmental awareness, regula-
tory pressures, and economic incentives. Minimizing 
waste and reducing pollutant emissions are crucial 
measures for achieving these goals (Kiet, 2023; Rao, 
2002; Zhu et al., 2005; Lee et al., 2012). 
Iran’s current electricity generation capacity stands 
at 90,900 megawatts (MW), with over 80% derived 
from thermal sources reliant on natural gas. This 
heavy dependence on natural gas has rendered the 
power sector vulnerable to supply disruptions, pos-
ing a significant challenge to meeting the country’s 
growing energy demands. The lack of diversity in 
Iran’s electricity generation portfolio, coupled with 
its excessive dependence on natural gas and limited 
fuel supply constraints, necessitates a strategic shift 
toward renewable energy sources to ensure a sustain-
able and secure energy supply for economic growth. 
Iran boasts an estimated renewable energy potential 
of 124 GW, with solar energy accounting for 71 GW 
and wind energy contributing 49 GW. Despite the 
recognition of renewable energy’s importance in na-
tional laws, regulations, and policies, their share in 
the country’s total electricity generation remains be-
low 0.5%. This stands in stark contrast to the global 
average, where renewable energy sources account for 
approximately 12.8% of electricity production. In-
ternational projections indicate that global electric-
ity demand will increase by about 60% by 2050, with 
renewable energy sources poised to play a dominant 
role, contributing 43% of the total electricity genera-
tion. Iran’s transition to a renewable energy-driven 
future is not merely an option but a necessity. The 

Seventh Development Plan provides a roadmap for 
this transformation, emphasizing the need for a con-
certed effort from all stakeholders to harness the im-
mense renewable energy potential of Iran (Saberi et 
al., 2023).
Technology and knowledge are recognized as the 
driving forces behind industrial growth and produc-
tivity enhancement. Allahi and Shavalpour (2019) ex-
amined the significance of local knowledge networks 
in the oil, gas, and petrochemical industry of Iran’s 
Khuzestan Province. Ghaithan et al. (2021) investi-
gated the impact of Industry 4.0 technologies and 
lean manufacturing on the sustainable performance 
of petrochemical companies in Saudi Arabia. Their 
findings revealed a positive and coherent relationship 
between Industry 4.0 technologies and sustainable 
development performance, confirming a causal link 
between lean manufacturing and Industry 4.0 tech-
nologies. Min et al. (2019) explored the application of 
machine learning-based digital twins for production 
optimization in the petrochemical industry. Their 
study proposed a framework and approaches for 
constructing an industrial Internet of Things (IIoT)-
based digital twin in the petrochemical sector, incor-
porating machine learning and a feedback loop to 
exchange information between the physical plant and 
a virtual digital twin model for achieving production 
control optimization. Fayez et al. (2021) studied pub-
lic-private partnerships (PPPs) in the downstream 
industries of Iran’s oil sector. Their findings revealed 
that political and legal factors have the most signifi-
cant influence on PPPs. Additionally, the study em-
phasized the importance of strengthening transpar-
ency in PPPs. Malik et al. (2020) examined the impact 
of disruptive events, with a focus on the COVID-19 
pandemic, on the petrochemical industry in a McK-
insey & Company report. The report delineated the 
impact of pandemic-induced disruptions – namely, 
declining demand and oil prices – on the short-term, 
medium-term (second half of 2020 to 2023), and 
long-term (post-2023) outlook for the petrochemical 
industry. The study concluded that chemical industry 
leaders and financial investors alike need to update 
their perspectives and management plans to focus on 
recovery scenarios, regional supply chains, and capi-
tal efficiency.
As evident, numerous factors influence the petrochem-
ical industry. Some of these have positive impacts, 
while others have negative consequences. Some can 
be considered threats, while others can be considered 
opportunities. Building upon the identified factors 
from the literature review and comparative studies, we 
proceed to code them and determine their impact in-
tensity using an importance-uncertainty matrix. Sub-
sequently, the positive and negative effects of the most 
significant factors in each scenario are narrated. Fi-
nally, the threats and opportunities arising from their 
interactions are identified and explained.
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Methodology
Scenario planning is a widely recognized and valu-
able approach to futures studies. Due to the inherent 
ambiguity, complexity, and uncertainty associated 
with the petrochemical industry, numerous studies 
have employed this method (Rubio et al., 2023; Gui-
varch et al., 2017; Khosala et al., 2021; Parajuli, 2015; 
Matsumoto,Voudouris, 2015; Paltsev, 2014). This re-
search employs a mixed-methods approach to devel-
op scenarios for the future of Iran’s petrochemical in-
dustry. To ensure coherence throughout the research 
process, the Global Business Network (GBN) model 
(Scearce, Fulton, 2004) is utilized. This model com-
prises five key phases: orient, explore, synthesize, act, 
and monitor (Figure 2).

Scenario Planning Process Based on the 
GBN Method
Phase 1: Orient 
The orientation phase establishes the objectives of 
scenario planning for the future of Iran’s petrochemi-
cal industry. This stage aims to clearly define the 
problem under consideration to guide the subsequent 
four stages. The orientation stage commences by dis-
cussing the most significant challenges facing the in-
dustry and progress toward identifying assumptions 
regarding these challenges and their potential future 
roles. The most effective approach in this stage in-
volves asking key questions of decision-makers, se-
nior managers, and primary stakeholders through 
semi-structured interviews. Additionally, the time 
frame of the scenarios can be determined either prior 
to the interviews or based on their findings. The out-
comes of this phase are elucidated through document 
reviews and expert interviews.

Phase 2: Explore 
This phase identifies the key factors that shape the 
central issue. Key factors can be both internal and 
external, influencing the future of the petrochemical 
industry in predictable and unpredictable ways. Key 
factors can also be categorized as predictable factors 
and uncertainties. Predictable factors are change 
forces that effectively and relevantly impact the fu-
ture timeframe, such as political changes, changes in 
people’s and government income, and technological 
advancements. Uncertainties are unpredictable forc-
es that can have significant impacts, such as changes 
in societal values, public opinion, or the role of gov-
ernment in the petrochemical industry. The literature 
comprehensively identifies and describes predictable 
factors in the petrochemical industry’s macro-envi-
ronment. Uncertainties are identified and determined 
based on previous studies, in-depth interviews, and 
questionnaires.

Phase 3: Synthesize 
In phase three, the effective forces identified in the 
preceding phase are combined and integrated to con-
struct scenarios. While numerous factors may have 
been identified in the previous phases, they may also 
differ meaningfully; although all factors may be im-
portant, their significance is not equal. This phase 
involves differentiating the identified factors and se-
lecting the key drivers for scenario development. The 
goal of prioritization is to identify two or three forces 
that have the most significant impact and influence 
on the central question or issue. These factors repre-
sent critical uncertainties and form the foundation of 
the scenarios. Eliminating certain factors may create 
the perception that the value of the work is dimin-
ished; however, there are opportunities to revisit the 
factors identified in the preceding phases in subse-
quent processes.

Phase 4: Act 
Scenarios are employed in phase four to inform and 
encourage activities. Experimenting with a group of 
scenarios does not imply reaching precise conclu-
sions about the future but rather empowers petro-
chemical industry stakeholders to learn, adapt, and 
select more effective activities. After developing each 
scenario, one must deeply envision working with it 
and ask: What if this scenario unfolds in the future? 
What actions should be taken today to prepare? Re-
sponses to such questions constitute the reactions of 
key decision-makers and industry stakeholders to the 
scenarios. Subsequently, their reactions in each sce-
nario must be analyzed: Were the reactions effective? 
Did the reactions in each scenario differ effectively? 
Can any of these differing reactions be adopted as a 
strategy? The patterns and insights gained from reac-
tions to the scenarios serve as frameworks for build-
ing strategies. Predictable factors identified and de-
termined in the preceding phases can also be utilized 
to inform strategic planning.

Figure 2. GBN Scenario Planning Process

Source: author.
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Phase 5: Monitor  
The objective of this phase is to establish key indica-
tors for evaluating the accuracy and validity of sce-
narios as real-world events unfold. Additionally, this 
phase establishes a mechanism for enabling industry 
stakeholders to navigate the environment and adapt 
strategies. Effective forces may exist that have the po-
tential to exert greater influence over time and should 
be identified as guiding indicators.
The research process, including the methodology, 
goals, and achievements of each stage, is depicted in 
the Figure 3 below. Following the established process, 
the first step involved defining the research territory, 
limitations, and needs. Subsequently, macro-trends, 
trends, events, challenges, and opportunities were 
identified within this domain to construct a basket 
of factors influencing the future of the petrochemi-
cal industry. Next, an uncertainty and importance 
questionnaire was employed to investigate the factors 
impacting Iran’s petrochemical industry specifically. 
The key drivers were then selected to serve as the 
foundation for scenario formulation. The research 
team, along with a panel of experts in the field, subse-
quently developed the logic, structure, and narrative 
of these scenarios. Finally, to enrich the scenarios and 
gain a deeper understanding of the implications for 
key players, a scenario simulation panel was conduct-
ed. This panel aimed to identify opportunities and 
threats associated with each scenario. Importantly, 
the experts prioritized the most critical opportuni-
ties and threats based on their insights. By employing 
this structured research methodology, the study pro-
vides a robust and insightful analysis of the Iranian 
petrochemical industry’s future, enabling informed 

decision-making and strategic planning for industry 
stakeholders.
To gain a deeper understanding of the identified key 
factors and explore a broader range of potential in-
fluences, the research team consulted with subject 
matter experts during the exploring phase. Their 
perspectives further informed the completion of the 
importance-uncertainty questionnaires. Interviews 
were conducted with 43 experts associated with Iran’s 
petrochemical industry. To ensure the development 
of well-crafted questions and the evaluation of high-
quality responses, a semi-structured interview proto-
col was designed for the present study following the 
format of the RAND Corporation’s semi-structured 
interview protocol (Harrell, Bradley, 2009). The re-
spondents whose demographic characteristics are 
presented in the Table 1 were asked about:
•	The most important challenges and issues facing 

the industry
•	The most important economic, political, techno-

logical, legal, social, and environmental factors 
affecting the industry by 2030

•	The most attractive markets for the industry in 
the future 

•	The main competitive аdvantages of the industry
•	The biggest transformation that the industry will 

undergo in the future.

Results
As mentioned in previous sections, to explore the 
future trajectories of the petrochemical industry, 
we examined historical trends, key events, strategic 
documents, comparative studies, and conducted in-
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Figure 3. Research Process and Methodology

Source: author.
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terviews with experts to identify a basket of the most 
critical factors influencing the future of this sector. 
Table 2 presents a list of 36 key factors affecting the 
future of the petrochemical industry. 
After identifying the factors influencing the indus-
try’s future, we analyzed these factors using an impor-
tance-uncertainty matrix, distributed through a ques-
tionnaire among the identified experts. This matrix 
serves as a tool for classifying the factors identified in 
the previous stages. The dispersion of factors in this 
matrix reflects their status and position in scenario 
design and development, as the interpretation of each 
quadrant of the matrix shapes the structure and nar-
rative of each scenario (Figure 4).
Table 3 and Figure 5 below show the dispersion of 
key factors and average expert opinions affecting the 
future of Iran’s petrochemical industry, based on the 
results of the importance-uncertainty matrix.

Scenarios for Iran’s Petrochemical 
Industry by 2030
In this section, to develop scenarios for Iran’s pet-
rochemical industry, the identified key factors are 
classified into categories of drivers based on expert 
opinions. The drivers that shape the scenarios are se-
lected based on the highest level of importance and 
uncertainty for scenario development. Figure 6 below 
illustrates the constellation of key factors affecting 
the future of this sector. 
It is crucial to acknowledge that the impact of each 
factor mentioned below can vary depending on the 
specific scenario being analyzed. Not all variables will 
have a uniformly positive or negative influence. For 
instance, while sanctions may impose challenges and 
restrictions on Iran, they can also lead to more stra-
tegic domestic investments and the expansion of ties 
with countries outside the sanctions regime, fostering 
a focus on internal capabilities and alternative part-
nerships.

Category Share (%)
Education Level of Experts (total 100%, including)

Bachelor's Degree 11.8
Master's Degree 47
Doctoral Degree 41.2

Work Experience (total 100%, including)
Less than 5 years 17.6
More than 5 and less than 10 years 26.6
More than 10 and less than 20 years 35.3
More than 20 years 20.5

Organizational Position (total 100%, including)
Engineer 23.6
Middle Manager 32.3
Senior Manager 44.1
Source: author.

Table 1. Experts demographic characteristics As determined by the importance-uncertainty matrix 
and analysis of the research team, the set of factors 
encompassing Iran’s foreign policy (extensive rela-
tions with the world, limited relations with the world) 
and government economic policies (intelligent poli-
cies, unstable policies) represent the most important 
and uncertain drivers shaping the scenarios for the 
petrochemical industry. At this stage, based on the 
matrix logic, the upper limits of two drivers are de-
termined in two directions, toward improvement and 
deterioration of the current situation, and four sce-
narios are drawn from their interaction (Figure 7).
Next, we present the narratives of the four scenarios: 
Phoenix, Glimmer, Swamp, and Amphibian, based 
on the identified drivers (Figure 8). It is important 
to note that the scenario narratives are based on the 
status of the identified key factors constellation, and 
in each scenario, in addition to depicting the overall 
future picture, the occurrence of these factors is ex-
plained.

The Phoenix Scenario: A Bright Future for Iran’s 
Petrochemical Industry
The Phoenix scenario depicts a future where improved 
foreign relations with other countries have opened 

Figure 5. Importance-Uncertainty Matrix  
of factors influencing Iran’s  

Petrochemical Industry

Source: author.
Note: Deciphering of Factor Numbers see in Table 2.
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Row Key Factor Degree of 
Importance

Degree of 
Uncertainty

1 Sanctions (banking, technology, etc.) 4.67 3.83
2 Technological advancements 4.11 3.50
3 Replacement of fossil fuels with renewable energy sources 3.50 2.22
4 Foreign relations with regional countries 3.20 4.17
5 Foreign relations with Russia and China 4.25 2.00
6 Foreign relations with European countries 3.83 3.50
7 Foreign relations with the United States 4.16 4.33
8 Domestic economic policies 3.98 4.00
9 Domestic laws and regulations 4.33 3.83

10 E-government 3.50 1.58
11 Incoherence and conflicts between domestic organizations and agencies 1.55 1.78
12 Limited involvement of the private sector in policymaking 1.96 2.23
13 Rentier factors (subsidized exchange rates, informal relationships, etc.) 2.15 1.40
14 COVID-19 and unforeseen events 2.30 3.30
15 International competitiveness 4.36 3.66
16 Global political and trade conflicts 1.20 3.00
17 Regional military conflicts 3.70 3.60
18 2021 presidential election 4.00 4.17
19 Exchange rate 4.05 4.11
20 Inflation rate 4.00 2.30
21 Global oil prices 3.89 3.50
22 Climate and environment 2.83 1.70
23 Global standards 2.83 1.30
24 Environmental pressures 2.67 1.20
25 Ability to export crude oil 3.83 3.17
26 Domestic investment 4.33 3.17
27 Foreign investment 4.83 3.67
28 Economic growth rate 4.21 3.00
29 Domestic infrastructure (roads, etc.) 3.83 1.90
30 Government support for the private sector 3.50 2.50
31 Skilled workforce 3.83 1.30
32 Companies' managerial capabilities 4.10 1.20
33 Companies' financing and liquidity 4.67 2.15
34 Indigenous technical know-how 3.50 1.78
35 Private sector claims on the government 4.00 2.83
36 Degree of government budget dependence on oil 4.50 3.17

Source: author.

Table 2. Prioritization of Factors Affecting Iran’s Petrochemical Industry by Importance-Uncertainty 
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Figure 6. Constellation of Key Factors  
Affecting the Future of the Iranian  

Petrochemical Industry

Source: author.
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doors to enhanced economic ties. The government’s 
adoption of intelligent economic policies has fos-
tered a healthier and more competitive environment 
for players in the petrochemical industry. The short-
term reduction of some financial sanctions, coupled 
with minimal fluctuations in others, has instilled op-
timism for improved economic indicators. These fac-
tors, combined with better relations between branch-
es of government and the implementation of more 
informed laws and regulations that support industry 
participants, have created favorable conditions for in-
creased domestic and foreign investment. In this sce-
nario, chambers of commerce and economic associa-
tions play a more prominent role in decision-making. 
Government policies and strategies, informed by the 
collective wisdom and experience of the private sec-
tor, are geared toward strengthening national com-
petitive advantages. However, improved relations 
with the West, while paving the way for faster eco-
nomic growth, have also introduced new limitations 
and conditions imposed by international regulations. 
Compliance with global standards and environmen-
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Figure 7. Constellation of Key Factors Affecting 
the Future of the Iranian Petrochemical Industry
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Figure 8. Scenarios for Iran’s Petrochemical 
Industry by 2030

Source: author.

tal pressures presents additional challenges. Addi-
tionally, the rise of renewable energies, a key global 
trend, poses a potential disruption, albeit not a signif-
icant one in the next decade. Companies that fail to 
monitor their environment and adapt to technologi-
cal advancements risk being caught off guard. One of 
the significant opportunities in this scenario is the fa-
cilitation of large-scale oil sales. As the macro-trends 
suggest, the value of oil in the Phoenix scenario is no 
longer solely based on its direct sale, a strategy now 
employed by many energy source owners globally. 
The key here lies in the government’s intelligent in-
vestment of the generated liquidity in infrastructure 
development and private-sector empowerment. Re-
duced demands from the private sector, coupled with 
improved financial resources and liquidity for oil, gas, 
and petrochemical contractors, has opened doors for 
wider investments in both upstream and downstream 
industries.
Companies have expanded their reach into larger 
regional and global markets by establishing bilat-
eral and multilateral agreements with international 
counterparts. The diversification of their activity 
portfolios has mitigated the potential damage caused 
by reduced demand due to the adoption of renew-
able energies. Industry pioneers in research and 
development have also made significant contribu-
tions to global innovation. Improved government 
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structure has led to a more efficient supply chain in 
downstream industries, satisfying industry players 
by providing timely, adequate, and cost-effective raw 
materials, thus facilitating value creation. The estab-
lishment of stability and predictability in economic 
indicators has not only increased the attractiveness 
of the petrochemical industry but has also intensified 
competition. Enhanced relations with regional and 
global players have opened new markets for industry 
participants, creating opportunities for novel services 
and products. This has spurred the emergence of new 
knowledge-based companies and the development 
of established ones. The rising demand for energy in 
South and East Asia, coupled with the Middle East’s 
energy needs and Iran’s oil and gas export potential, 
presents a golden opportunity for regional and global 
development. By investing in and collaborating with 
international companies, domestic firms have rapidly 
increased their LNG and CNG exports, leveraging 
their geopolitical advantages to secure their posi-
tion in this sector. The increasing global integration 
and development of advanced platforms require agil-
ity and adaptability from consulting and contracting 
companies in the oil, gas, and petrochemical indus-
tries. Companies that can quickly adapt to new stan-
dards and regulations will have a significant advan-
tage on this evolving market. Overall, the Phoenix 
scenario paints a promising picture for the future of 
Iran’s petrochemical industry, but success will hinge 
upon careful planning, strategic decision-making, 
and continuous adaptation to a changing global land-
scape.

The Glimmer Scenario: A Glimpse of Opportunity 
Amid Missed Chances
The Glimmer scenario portrays a future where im-
proved foreign relations have compelled the world 
to ease sanctions. However, due to a lack of coher-
ence and intelligence in domestic economic policies, 
a favorable environment for the growth of domestic 
economic actors has not materialized. International 
companies in the oil, gas, and petrochemical sectors 
show interest in investment and participation in con-
tracting and consulting projects. However, the lack of 
coordination, conflict management, and a coherent 
policy among governing institutions leads to a situ-
ation where the benefits from relaxed sanctions dis-
proportionately favor rent-seekers and intermediar-
ies, with minimal value creation. In this scenario, the 
focus shifts toward purchasing existing technologies 
and equipment to keep the petrochemical industry 
operational, rather than acquiring and transferring 
essential technologies. The lifting of sanctions fa-
cilitates the sale of raw materials, but due to liquid-
ity constraints and accumulated challenges, industry 
leaders prioritize this strategy to address financial 
issues and increase sales volume and liquidity. This 
short-term approach is further reinforced by the high 
turnover of managers. The global shift toward renew-
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able energy presents an investment opportunity that 
is missed due to the absence of long-term policies 
and strategies. Iran not only fails to become a player 
in this sector, but also gradually loses its competitive 
edge derived from its oil and gas resources.
The lack of intelligent support for domestic compa-
nies, coupled with the entry of multinational and 
international firms, threatens the survival of many 
Iranian contracting and consulting companies. The 
burden of global regulations, environmental pres-
sures, and the absence of government support signifi-
cantly disadvantage domestic companies in a more 
competitive landscape. The presence of international 
companies, further bolstered by a lack of government 
support, creates an uneven playing field for Iranian 
engineering and contracting firms. The relatively 
cheaper Iranian workforce initially attracts inter-
national companies to projects. However, Iranian 
companies are gradually outcompeted due to techno-
logical deficiencies, outdated systems, and financial 
limitations, ultimately becoming mere shells of their 
former selves. To ensure their survival and growth on 
future markets, Iranian engineering and contracting 
companies should act swiftly upon recognizing the 
signs of this scenario. Forming memorandums and 
cooperation agreements with multinational and in-
ternational companies can establish them as business 
partners, ensuring their place on future markets. De-
spite a less than ideal national business environment, 
improved political relations with regional countries 
offer opportunities to penetrate lucrative regional 
markets. Engineering and contracting companies 
in the petrochemical industry should prioritize ac-
tions such as establishing regional offices, monitoring 
tenders, forming cooperation agreements, attending 
exhibitions, and developing business relationships. 
Improved relations also present a golden opportunity 
for technology transfer and localization. Engineering 
and consulting companies that have already identi-
fied technological challenges and needs can quickly 
enter the market and generate sustainable income 
by providing solutions. The accumulated needs and 
infrastructure wear and tear within the industry will 
create a short-term demand for equipment, techni-
cal knowledge, and other resources. Companies that 
have already established relationships with suppliers 
will be well-positioned to capitalize on this demand 
and achieve high profit margins. The Glimmer sce-
nario presents a future with mixed prospects. While 
improved foreign relations offer opportunities, the 
lack of a robust domestic economic policy could hin-
der long-term growth for Iran’s petrochemical indus-
try. Taking advantage of the opportunities requires 
proactive measures by industry players, particularly 
in terms of technology transfer and strategic partner-
ships.

The Swamp Scenario: Stagnation and Decline in a 
Tense Global Landscape
The Swamp scenario depicts a future characterized 
by peak tensions in foreign relations, particularly 
with the United States and European countries. This 
climate, coupled with a lack of coherence, tact, and 
intelligence in domestic economic policies, has led 
to widespread bankruptcies and a decline in pet-
rochemical industry players. The accumulation of 
years of challenges, compounded by limited global 
interactions, has not only stifled growth and devel-
opment but also endangered infrastructure and the 
survival of some supply chain actors. Weak private 
sector participation in policy, strategy, and regula-
tory development, along with discord between execu-
tive, legislative, and judicial branches, has severely 
impacted ease-of-doing-business indicators, causing 
a sharp decline. The adoption of burdensome new 
laws, unreasonable government expectations regard-
ing private sector taxation, and restrictive and inter-
ventionist views toward industry players have created 
significant barriers for new entrants and discour-
aged existing companies from remaining operational. 
The decrease in oil export volumes and difficulties 
in global financial transactions have led to a dras-
tic decline in government funding, particularly for 
construction projects. Additionally, the diminished 
ability of the private sector to engage in economic 
activities has further weakened tax revenue potential. 
Economic volatility has fueled currency depreciation 
and inflation, which might initially incentivize ex-
ports. However, this advantage is negated by global 
pressures and limitations on financial exchanges. In 
this scenario, contracting and consulting companies 
heavily reliant on government contracts face signifi-
cant liquidity challenges due to mounting unpaid 
claims. The government, facing funding constraints, 
has reduced construction and development proj-
ects. The limited remaining projects, coupled with a 
shrinking market, have intensified unhealthy compe-
tition among engineering and contracting companies 
in the petrochemical industry.
A vicious cycle emerges - reduced construction proj-
ects lead to unhealthy competition, which in turn 
increases demands from companies. This, coupled 
with limited liquidity, drives many companies to 
bankruptcy and exiting the market. The financial and 
technological decline of these companies erodes their 
competitive advantages, effectively shutting them out 
of not only global markets but also regional competi-
tion. While petrochemical companies possess some 
awareness of major industry trends and transforma-
tive events, their inability to invest in research and 
development forces them to either exit the industry 
entirely or shift focus toward other markets and in-
dustries for survival. As the domestic market con-
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tracts and domestic companies lose liquidity and 
competitiveness, skilled personnel are drawn to re-
gional and global firms. This exodus, over time, will 
erode the human capital advantage of Iran’s petro-
chemical engineering and contracting sector. The 
Swamp scenario paints a bleak picture for Iran’s 
petrochemical industry. A combination of strained 
foreign relations, incoherent domestic policies, and 
a declining business environment creates a stagnant 
and declining landscape. The industry’s future hinges 
upon resolving these issues and fostering a more con-
ducive environment for growth and innovation.

The Amphibian Scenario: Limited Progress in a 
Constrained Environment
The Amphibian scenario portrays a future where 
domestically implemented smart economic policies 
have eased the operating environment for economic 
actors. However, escalating tensions and restricted 
relations with European and American countries cre-
ate significant hurdles in attracting investors, trans-
ferring technology, and facilitating financial transac-
tions. While the government has adopted laws and 
regulations formulated with the private sector’s input, 
creating platforms for domestic economic activity, 
limitations in interactions with developed countries 
dampen investments and development initiatives. 
The lack of robust competition at the national level 
has shrunk the market for engineering and contract-
ing companies in the petrochemical industry. This 
has fostered unhealthy competition, reduced liquid-
ity, and inflated demands, ultimately eroding their 
competitiveness on the global stage. The contracting 
market has diminished the financial strength of engi-
neering and contracting companies, hindering their 
ability to attract and retain skilled personnel. This 
exodus of human capital, the industry’s most vital 
competitive advantage, further weakens these com-
panies. As this process continues, domestic compa-
nies not only lose their edge but also lack the capac-
ity to undertake domestic projects. In a vicious cycle, 
this situation leads to the deterioration and eventual 
obsolescence of equipment and infrastructure.
The insular nature of activities within the rapidly 
evolving global petrochemical industry has not only 
squandered opportunities for investments in renew-
able energy and transformative technologies but has 
also gradually exhausted and challenged the industry’s 
supply chain. The vast regional market, upon which 
Iranian engineering and contracting companies could 
have capitalized, has gradually slipped away, leaving 
them without a strong regional position. While the 
government has attempted to establish market order 
and stability through well-crafted economic policies, 
global trends and developments like declining oil and 

gas demand, coupled with sanctions-induced restric-
tions, have minimized revenue streams from oil and 
gas sales. This downward trend is likely to continue 
due to the increasing adoption of renewable energies 
and the emergence of new technologies. The limita-
tions on technology exchanges, reduced research and 
development capacity, along with the wear and tear 
of assets, equipment, and infrastructure within the 
petrochemical industry’s supply chain, will ultimately 
slow down or even halt the engine of growth in other 
industries. The Amphibian Scenario presents a future 
of stagnation for Iran’s petrochemical industry. While 
domestic policies show signs of improvement, the in-
dustry remains constrained by its inability to fully en-
gage with the international community. This isolation 
hinders access to critical resources, technologies, and 
markets, ultimately limiting the industry’s potential 
for growth and innovation.

Simulating the Futures of Iranian Petrochemical 
Players up to 2030
To gain insights into the future of Iran’s petrochemi-
cal industry, a panel discussion was held with 11 in-
dustry experts (e.g., chemical engineers, economists). 
The discussion focused on analyzing key challenges, 
opportunities, and advantages facing engineering and 
contracting companies. The four developed scenarios 
were presented to facilitate a deeper understanding 
of potential futures and enable decision-makers and 
industry players to develop informed strategies and 
operational plans. The first section of the panel simu-
lated and visualized the futures depicted in the four 
scenarios: Phoenix, Glimmer, Swamp, and Amphib-
ian. This exercise helped identify crucial challenges, 
threats, and opportunities. Subsequently, in the sec-
ond section, experts evaluated these opportunities 
and threats based on their intensity of effect and cop-
ing ability.  The findings of the panel discussion are 
summarized in the figure 9 below, which represents 
the average evaluations of the expert panelists.

Conclusion
Iran’s petrochemical industry, fueled by its vast oil 
and gas reserves and a focus on high value-added 
products, plays a pivotal role in the nation’s economic 
landscape. However, a complex and dynamic global 
environment presents significant challenges to stra-
tegic decision-making. This research addresses this 
challenge by employing scenario planning, a robust 
methodology for mapping out potential futures of 
the industry. By providing a long-term perspective, 
scenario planning empowers managers and decision-
makers to navigate this uncertain landscape. The re-
search findings reveal that the interplay between in-
ternational political relations and domestic economic 
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Figure 9. Map of Key Opportunities and Threats in 4 Scenarios  
for the Iranian Petrochemical Industry by 2030

Threats and Challenges (T)
1 - Exodus of Skilled Personnel; 2 - Unhealthy Competitive Landscape; 3 - Liquidity and Financing Constraints; 4 - Dominance of International 
Companies; 5 - Small Size of Domestic Companies; 6 - Macroeconomic Conditions; 7 - Tax and Insurance Issues; 8 - COVID-19 and Unforeseen 
Events; 9 - Global Competition; 10 - Low Private Sector Participation in Policymaking; 11 - Environmental Pressures; 12 - Project Delays; 13 - 
Financial and Technology Sanctions; 14 - Contractual Terms; 15 - Renewable Energy Substitution

Opportunities and Advantages (O)
1 - Intelligent Empowerment; 2 - Access to Skilled Personnel; 3 - Collaboration with International Companies; 4 - Regional Comparative Advantage; 
5 - Upgrading Product Portfolio; 6 - Economic Diplomacy; 7 - Smart Research and Development; 8 - Creating New Markets

Source: author.

Legend: List and Code of 
Potential Opportunity and 

threats in Iran’s Petrochemical 
Scenarios by 2030

Parameters Scenarios
I II III IV

International competitiveness
Government support
Renewable energy
Economic growth
Foreign investment
Domestic investment
Ability to export crude oil
Environmental pressures
Companies’ financing and liquidity
Role of the private sector
Coordination between government agencies
Economic policies
Foreign relations
Sanctions
Scenarios: I – Phoenix; II – Glimmer; III – Swamp; IV – Amphibian.
Color Coding: Very Favorable to Favorable ( ), Neutral ( ), Very 
Unfavorable to Unfavorable ( )

Source: author.

Table 4. Roadmap for the Occurrence  
of Scenarios in the Iranian  

Petrochemical Industry by 2030

policies acts as a critical driver shaping the future 
trajectory of Iran’s petrochemical industry. Building 
upon this understanding, the research constructs four 
distinct scenarios: Phoenix (potential resurgence), 
Glimmer (moderate growth), Swamp (stagnation), 
and Amphibian (struggle for survival). These scenar-
ios provide a comprehensive spectrum of possibilities 
for the industry’s future. Furthermore, the research 
goes beyond simply outlining these scenarios. It es-
tablishes a practical framework to track the likeli-
hood of each scenario unfolding. This framework 
functions as a dynamic tool, continuously monitor-
ing the status of key indicators across different time-
frames. This allows stakeholders to proactively adapt 
their strategies based on the evolving landscape.
The research’s innovation lies in its application of 
scenario simulation. This technique facilitated the 
identification of forthcoming opportunities and 
threats, thus enriching the scenarios and providing 
a practical roadmap for industry strategy develop-
ment (Table 4). 
The analysis yielded a comprehensive picture, iden-
tifying 15 potential threats and eight opportunities 
mapped according to their impact intensity and the 
industry’s ability to address them. By gaining a clear 
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understanding of these factors, industry stakeholders 
are empowered to efficiently allocate resources, lever-
age existing capabilities, and capitalize on existing 
advantages. Success in this dynamic global industry 
hinges upon the ability to decipher emerging trends 
through proactive environmental monitoring and 
scanning. Furthermore, industry players can trans-

form from passive observers to key drivers of change 
by strategically investing in various supply chain 
technologies. By maintaining a vigilant watch on the 
evolving environment and recognizing the early signs 
of each scenario’s emergence, industry actors can an-
ticipate future developments and actively pursue their 
interests on the global stage.
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Integrating Reverse Cycle Strategy in Circular 
Business Model Innovation: A Case Study

Abstract

This study integrates the Reverse Cycle Strategy (RCS) 
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 R0 – Refuse, R1 – 
Rethink, R2 – Reduce, R3 – Reuse, R4 – Repair, R5 – Refurbish, 

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.

Keywords: business model innovation; reverse cycle 
strategy; business model canvas; sugarcane agribusiness; 
circular economy
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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 Ellen MacArthur Foundation, 2012; WEF, 
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 



2024      Vol. 18  No 3 FORESIGHT AND STI GOVERNANCEFORESIGHT AND STI GOVERNANCE 85

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; Lüdeke‐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). 

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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Table 1. Circular Economy Business Model  
Article Review Distribution

Journal Name
Scopus 

Best 
Quartile 

2022

WoS 
Journal 
Citation 

Index 2022

Number of 
Documents

Journal Articles
Sustainability Q1 0.67 4
Business Strategy and 
the Environment Q1 2.52 2

British Food Journal Q2 0.91 1
Resources, 
Conservation and 
Recycling

Q1 1.66 1

Science of the Total 
Environment Q1 1.68 1

Sustainability Science Q1 0.99 1
Proceedings Article

IOP Conference 
Series: Earth and 
Environmental 
Science

— — 1

Total 11
Source: authors.
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Figure 1. The Number of Articles on Circular 
Business Models

Source: authors’ research results from Scopus database journals 
and conference articles.

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

Source: authors.

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-
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Figure 3. Theme Distribution and Thematic  
Maps (Keyword Plus Title) Research  

on Business Models in the Agricultural Sector

a) Theme Distributions

b) Thematics Map

Source: authors’ output from a bibliometrics analysis using 
R-biblioshiny.

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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Table 2. Review of Business Models Used in Circular Economy Business Models  
(CEBM) in Agribusiness and Agroindustry

Sources Summary of findings
Barth et al., 2017 Implemented a systematic literature review to outline business models in the agro-food industry, emphasizing 

sustainability as a strategic approach.
Franceschelli  
et al., 2018

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

Nosratabadi  
et al., 2019

Highlighted technological innovation's role in sustainable business models. 

Zucchella, 
Previtali, 2019

Presented circular business model cases in Italian agribusiness 

Donner et al., 
2020

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

Uvarova et al., 
2020

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

Donner, de Vries, 
2021

Stressed the need for new business models to support the circular economy transition.

Hamam et al., 
2021

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

Dagevos, 
Lauwere 2021

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

Klein et al., 2022 Discussed CEBM development in the potato agroindustry, focusing on waste reduction, global sustainability, and 
supply chain collaboration

Source: authors.

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.1 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.2 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; 
Nußholz, 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 
a representative 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-

1 https://www.worldbank.org/en/topic/agriculture/overview, accessed 13.03.2024.
2 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)

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 

(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.

Circular Driven Factor (Leveraging Reverse Cycle 
Strategies)
Identification of Opportunities and Challenges in each 
Reverse Cycle Strategy (10R)
- The evaluation regarding the strategies implementation 
is going to be performed gradually or fully implemented, 
considering: (1) market (2) technical and operational 
(3) finance (capital investment) (4) regulation (policy/
legislative policy) (5) social and environmental.
- The weighting of identified strategies, if necessary, as 
priority considerations
Circular business model indicators

Canvasing 
Existing  
Business  
(BMC)

Circular 
Economy 
Business 

Model Canvas 
(CBMC) 

Circular driven 
Business Innovation
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Circularity indicator in Business model

Sources
(Ellen 

MacArthur 
Foundation, 

2012)

(Lewan-
dowski, 
2016)

(Rossi et 
al., 2020)

(Geiss-
doerfer  
et al., 
2020)

(Pollard  
et al., 
2021)

(Rukundo 
et al., 
2021)

Material or energy backflow in the business system (reverse 
cycle flow) √ √ √ √ √ √

Collaborative action (including the sharing economy) √ — √ √ √ √
The use of information technology in the flow of the 
production process and after-sales (dematerializing) √ √ — √ √ —

Waste management √ √ — — — √
Non/slow renewable resource reductions √ √ √ — — √
Circular investment — √ √ — — —
Source: authors.

Table 3. Circularity Indicators on Business Model Innovation
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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.3 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 

3 https://www.bps.go.id/en/statistics-table/2/NzY4IzI=/production-of-smallholder-estate-crops-by-type-of-crop.html, accessed 12.06.2024.



2024      Vol. 18  No 3 FORESIGHT AND STI GOVERNANCEFORESIGHT AND STI GOVERNANCE 91

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 
R0-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. 

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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Table 4. Identification of Reverse Cycle Strategy 
Practices (R0-R9) in the Initial Sugarcane 

Agribusiness

Reverse Cycle 
Strategy Definition

R0 – Refuse Refusal of unnecessary or non-
environmental-friendly use of goods or 
services.

R1 – 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.

R5 – Refurbish Cleaning, repairing, or updating items to 
look and function like new.

R6 – 
Remanufacture

Fabricate components from unused 
products to create new products.

R7 – Repurpose Transfer of use of goods or materials for 
different purposes.

R8 – Recycle Recycling products into raw materials
R9 – Recover Retrieval of nutrients, organic matter, or 

energy from waste or agricultural products

Strategy Area of use
R0 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 •	 Intercrop with chilli plants

•	 The field is planted with corn or rice 
commodities every three harvests to restore soil 
quality

R8 •	Pesticide bottles picked up by scrap collectors 
to be recycled

•	Sugarcane seeds are produced from the best 
sugarcane crop harvested every harvest cycle

R9  — 
Source: authors.

a) Essence of strategies

b) Strategies Already Running
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Table 5. BMC for Smallholder Sugarcane 
Agribusiness in East Java

Key Partners (KP)

Sugar Mill
Sugarcane Farmers Association 
Fertilizer Supplier 
Herbicides Supplier 
Trucking Service Provider
Cooperative (Cooperation)
Land Owner

Key Activities (KA)

Land preparation
Planting
Cultivating (Shredding, Irrigating, fertilizing, weeds controlling)

• Improvement of sugarcane plants that are not good growth is 
carried out partially (R1 – Rethink)

• Intercrop with chili plants (R7 – Repurpose)
• Bongkaratun is carried out after three harvest cycles (R3 – 

Reuse), with seedlings prepared from the plants, not from 
others (R5 - Refurbish).

• Bongkaratun Interspersed with rice/corn commodities (R7 
– Repurpose)

Harvesting

Key Resources (KR)

Sugarcane plantation land
Sugarcane seeds

• The type of seedling is selected according to the condition of 
the land (R0 – Refuse)

Fertilizer
Herbicides
Farmworkers
Truck carrier
Irrigation water
Agricultural equipment and supplies (R6 – Remanufacture)

• Tractors rented from cooperatives
• Farm light equipment does not have to be new in every cycle

Value Propositions (VP)

High sugarcane yield produces more sugar
Clean cane stalks produce clean white crystal sugar 
The volume of sugarcane (tonnage) harvested per hectare is high

Customer Relationships (CR)

The auction process for sugar produced from farmers’ sugarcane

Channels (C)

The mechanism of transporting harvested sugarcane to the 
sugar mill using trucks

Customer Segment (CuS)

White crystal sugar wholesaler
Flavoring manufacturing companies
Molasses broker

Cost Structure (CS)

Land rental costs
Sugarcane cultivation/production costs (seeds, herbicides, 
fertilizers, labor costs, tractor rental costs, irrigation costs)
Transportation costs of transporting sugarcane to the mill

Revenue Streams (RS)

Sugar Sales (profit sharing with sugar factories — 70% farmers: 
30% sugar factories as sugar processing services)
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).
Source: authors.

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 
wholesalers, flavoring manufacturers, and molasses 
brokers, ensuring a steady income stream for farm-
ers. Key resources include sugarcane plantation land, 
carefully selected seeds, and using fertilizers, her-
bicides, and appropriate agricultural equipment to 
boost productivity and quality. Distribution chan-
nels, primarily via trucks transporting harvested 
sugarcane to sugar mills, facilitate the connection 
between production and end consumers. However, 
operational costs, including land rental, cultiva-
tion expenses, seedling purchases, labor, equipment 
rentals, and transportation, significantly impact 
financial management. Revenue primarily stems 
from sugar and molasses sales, supplemented by in-
come from supporting recyclers. Diversification in 
revenue sources underscores the resilience of the 
sugarcane agribusiness ecosystem. Success in run-
ning smallholder sugarcane agribusiness in East 
Java hinges on strong integration among partners, 
resources, activities, and customer relationships. 
Table 5 highlights the reverse cycle strategies in the 
initial business model canvas. 

Stage 2. Identification of Circular-Driven Factors 
Based on Reverse Cycle Strategies (RCS)
At this stage, circular improvement opportunities 
that may be carried out by sugarcane agribusiness 
are identified using the Reverse Cycle Strategies. 
Each strategy is studied, including the opportunities 
and challenges. The identified strategies are then 
listed in Table 6 below.
Table 6 summarizes the results of identifying po-
tential RCS strategies with unique codes, which was 
carried out through FGDs with farmers as the main 
actors in the sugarcane agribusiness. This participa-
tory method combines direct knowledge from key 
stakeholders. RCS strategies are developed by con-
sidering the available resources, challenges faced, 
and strategies that can be applied in the sugarcane 
agribusiness. In contrast, the opportunities and 
challenges associated with each strategy are pre-
sented comprehensively. The strategies cover critical 
aspects of the circular sugarcane agribusiness, from 
the use of organic fertilizers and herbicides to the 
application of technologies such as the use of drones 
for fertilizer spraying. The “Opportunity” column 
provides an overview of the opportunities that arise 
from each strategy, including increased market de-
mand for organic products or additional revenue 
potential from product diversification. Meanwhile, 
the “Challenges” column details the challenges that 
must be overcome, such as limited access to technol-
ogy or cost issues associated with repairing agricul-
tural equipment.
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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

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

Opportunities (RCS) Challenges Potential Strategy 
Identified (PSI)

R0-A Refuse to use chemical 
fertilizers and herbicides

•	 Limitations of organic fertilizer alternatives
•	 Farmworkers’ knowledge
•	 Plant quality

Use of organic fertilizers 
and herbicides

R1-A Use of organic herbicides •	 Limitations of organic herbicides
•	 Farmworkers’ knowledge
•	 Plant quality

Use of organic fertilizers 
and herbicides

R1-B The use of drone providers 
for agriculture in spraying 
fertilizer

•	 Limited availability of service providers
•	 Cost per hectare compared to manual.

Use of fertilizer spray 
services with drones

R2 Reduced use of chemicals •	 Limitations of organic herbicides
•	 Farmworkers’ knowledge
•	 Plant quality and productivity

Use of organic fertilizers 
and herbicides

R3 Reuse of Polybag when 
implementing “Bongkaratun”

•	 Quality of Polybag The utilization of polybags 
for multi-planting

R4 Scheduled equipment repairs 
before the harvesting period

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

Scheduling repairs for 
harvesting equipment 
before the cutting season

R7-A Diversion of sugarcane to 
be processed into Javanese 
brown sugar

•	 Market and demand for brown sugar
•	 Production process and technology
•	 Budgeting processing facilities investment

Sugarcane is processed by 
itself into Javanese brown 
sugar

R7-B Sugarcane shoots after 
harvest for animal feed

•	 Limited uptake by cattle farmers in East Java
•	 Processing or storage, if needed

Sugarcane shoots for cattle 
feed

R9-A Utilization of waste from 
crops to be processed into 
fertilizer

•	 Processing fertilizer from the leaves and sugarcane stalks
•	 Investment in fertilizer processing facilities 
•	 Standardization of the composition of fertilizer processing 

from crop-waste
•	 Addition of labor functions

Production of organic 
fertilizers based on 
sugarcane agricultural 
waste

R9-B The use of the remaining 
pieces of sugarcane seedlings 
as fertilizer

•	 Processing fertilizer from the remaining pieces of sugarcane
•	 Investment in fertilizer processing facilities
•	 Standardization of the composition of fertilizer processing 

from crop-waste
•	 Addition of labor functions

Production of organic 
fertilizers based on 
sugarcane agricultural 
waste

Source: authors.

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.
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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

Potential Strategies Identified (PSI) RCS's element Planned 
implementation 

S1 - Use of organic-based fertilizers and herbicides R0-A, R1-A, R2 Gradual
S2 - Use of fertilizer spray services with drones R1-B Full
S3 - The utilization of polybags for multi-planting R3 Gradual
S4 - Scheduling repairs to harvesting equipment before the cutting/harvesting period R4 Full
S5 - Sugarcane is processed into Javanese brown sugar R7-A Gradual
S6 - Sugarcane shoots for animal feed R7-B Gradual
S7 - Production of organic fertilizers based on sugarcane agricultural waste R9-A, R9-B Gradual
Source: authors.

а) Basic indicators of potential reverse cycle strategies
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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 
Operational

Feasible for the same or more straightforward application process.
Gradually because non-chemical suppliers are limited.

Financial (Capital 
Investment)

The most significant expense of farmers after labor costs is fertilizer; it does not matter if the price is the 
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 
Operational

Several farmers in 2023 are already getting trials on some of their sugarcane fields, a faster process.

Financial (Capital 
Investment)

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

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.
S3 - The utilization of polybags for multi-planting

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

Technical And 
Operational

Gradual, especially because farm workers must understand how to treat polybags after planting seedlings. 
Polybags have a service life of 2-3 years.

Financial (Capital 
Investment)

Although not significant, it can save more polybag procurement costs

Regulation Not violating regulations
Social And Environment Positive impact on the environment by reducing plastic waste

S4 - 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 
Operational

It is possible to overhaul a thorough check for all fixtures and equipment. It can increase equipment and 
equipment utilization.

Financial (Capital 
Investment)

Less expensive than corrective maintenance

Regulation Not violating regulations
Social And Environment Technicians’ schedules are more organized, and there is no pressure to rush.

S5 - Sugarcane is processed into Javanese brown sugar
Market The market for brown sugar is wide open. The people of East Java need this type of sugar, not to mention the 

potential of the food and beverage industry that is increasingly massive using brown sugar ingredients.
Technical And 
Operational

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

Financial (Capital 
Investment)

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

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 absorption of sugarcane shoots allows for areas near large cattle farms. For areas where the type of 
feed needs to be arranged gradually.

Technical And 
Operational

It is feasible but needs to be pre-processed before cattle consumption (chopping/ boiling). It can be done 
gradually, including considering the existence of cattle farms that present potential clients.

Financial (Capital 
Investment)

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

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.
S7 - 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 
Operational

Long-term application may be possible, but it seems challenging to make changes in the subsequent one to 
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 
Investment)

Requires cost allowance budgeting

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.

Fudhla A.F., Wirjodirdjo B., Singgih M.L., pp. 84–103
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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-
flow 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 8. Identified Strategic Priorities

Table 9. Reverse Cycle Strategy Innovations  
that Have Been Identified in Every Key Element  

of the Building Blocks

Item Description
S1 – Use of organic fertilizers and herbicides

VP Organic matter-based operations
KA Gradually use organic fertilizers and herbicides
KR Organic fertilizers and herbicides
KP Vendors of Organic Herbicides and Fertilizers
CuS —
CR —
C —
CS Cost of organic herbicides and pesticides
RS —

S2 – Use of fertilizer spray services with drones
VP Efficient and high productivity
KA Spraying fertilizer with drones
KR —
KP Drone service provider for agriculture
CuS —
CR —
C —
CS The cost of spraying drones
RS —

S3 – The utilization of polybags for multi-planting
VP Reduction of non-renewable materials
KA Reuse of polybags that can still be used for seedlings
KR Polybag
KP Polybag seller
CuS —
CR —
C —
CS Reduced costs for new polybags
RS —

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

VP Efficient and high productivity
KA Repair and overhaul of equipment before harvest
KR Truck and other spare parts
KP Cooperation with workshops/technicians
CuS —
CR —
C —
CS Planned maintenance costs
RS —

S5 – Sugarcane is processed into Javanese brown sugar
VP High-quality Javanese brown sugar with a natural taste 

and texture
KA (1) Javanese sugar processing, including cooking and 

refining. 
(2) Stock management and product distribution.

KR Processing location, sap squeezer, furnace, pan, 
processing labor

KP (1) Distributors 
(2) Cooperation with restaurants, cafes, or the food and 
beverage industry for the use of products in their recipes

CuS (1) Retailers and connoisseurs of brown sugar 
(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.

C (1) Direct sales to consumers through online or offline 
stores. 
(2) Distribution through local food shops or traditional 
markets.

CS Operational, marketing, and distribution costs.
RS Sales of brown sugar to consumers and businesses

S6 – Sugarcane shoots for animal feed
VP (1) Sugarcane shoots as high-quality forage for cattle. 

(2) Reduce agricultural waste.
KA Harvesting
KR Farm labor
KP —
CuS Farm owner or rancher
CR Long-term partnerships with farms or ranchers
C —
CS —
RS Sales of sugarcane shoots for animal/cattle feed

S7 – Production of organic fertilizers based  
on sugarcane agricultural waste

VP Reduce agricultural waste by turning waste into valuable 
products.

KA (1) Collection and processing of crop waste into organic 
fertilizer. 
(2) Packaging and distribution of organic fertilizer 
products.

KR (1) Waste from crop residues (leaves and stem tips). 
(2) Treatment facilities to process waste into organic 
fertilizer. 
(3) Manpower in waste management and organic 
fertilizer production.

KP (1) Partnership with farmers to supply waste from crop 
residue. 
(2) Partnerships with agricultural stores or distributors 
for product distribution.

CuS Farmers looking for an alternative to organic fertilizers
CR (1) Customer service that provides information about 

the benefits and how to use organic fertilizers. 
(2) Long-term partnerships with farmers to understand 
their needs and provide suitable solutions.

C Direct sales to farmers or via online marketplaces
CS (1) Production and packaging costs

(2) Marketing and distribution costs.
RS Direct sale of organic fertilizers to farmers (both 

sugarcane and non-sugarcane)
Items: VP — Value Proposition; KA — Key Activities; KR — Key Reso-
urces; KP — Key Partners; CuS — Customer Segments; CR — Customer 
Relationship; C — Channel; CS — Cost Structures; RS — Revenue 
Stream.
Source: authors.

Table 9 continued
Potential Strategies Identified 

(PSI) Priority Weight

S1 0.07
S2 0.14
S3 0.07
S4 0.20
S5 0.36
S6 0.06
S7 0.10

Source: authors.

Fudhla A.F., Wirjodirdjo B., Singgih M.L., pp. 84–103
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Table 10. Circular Business Model Canvas Innovated with the Use of Reverse Cycle Strategies

Item Contents
Key Partners (KP) •	Sugarcane Mill

•	Sugarcane Farmers Association
•	Fertilizer Supplier
•	Herbicide supplier
•	Transporter Service Provider
•	KUD
•	Landowners
•	Drone service provider for agriculture
•	Workshop / Truck technician
•	Academics who understand how to process agricultural waste into organic fertilizer

Key Activities
(KA)

•	Land preparation
•	Planting
o Reuse of polybags that can still be used as seedling beds (R3 – Reuse)

•	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)
•	Harvesting
•	Equipment repair before harvest (preventive maintenance) (R9 – Recovery)
•	Processing of sugarcane into Javanese brown sugar (R7 – Repurpose)
•	Processing of sugarcane agricultural waste into organic fertilizer (R5 – Refurbish)

Key Resources (KR) •	Sugarcane plantation land
•	Sugarcane seeds
o The type of seedling is selected according to the condition of the land (R0 – Refuse)

•	Fertilizer
•	Herbicides
•	Farmworker
•	Agricultural equipment and supplies (Reuse)
o tractors rented from cooperatives
o Farm light equipment does not have to be new in every cycle

•	Transport truck
•	Irrigation water
•	Facilities of processing sugarcane into Javanese sugar
•	Agricultural waste processing facilities into organic fertilizers

Value Propositions 
(VP)

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

Customer 
Relationships (CR)

•	The auction process for sugar produced from farmers’ sugarcane
•	Build awareness and understanding of the benefits and uniqueness of Javanese brown sugar.

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

Customer Segment 
(CuS)

•	Granulated white crystal sugar merchant
•	Granulated white crystal sugar broker
•	Flavoring manufacturing companies
•	Molasses broker
•	Retailers and connoisseurs of Javanese sugar 
•	Restaurants, cafes, and food and beverage industries that are looking for high-quality Javanese sugar raw 

materials for their products
Cost Structure (CS) •	Land rental fees

•	Sugarcane cultivation/production costs (seeds, herbicides, fertilizers, labor costs, tractor rental costs, drone 
spraying costs, irrigation costs)

•	Planned equipment maintenance costs
•	Costs of transporting sugarcane to the mill
•	Cost of processing sugarcane into sugar palm
•	Cost of processing sugarcane waste into organic fertilizer

Revenue Streams 
(RS)

•	Sugar sales (profit sharing with sugar mills — 70% farmers: 30% sugar mills)
•	Sales of molasses (80% by volume of drops produced by sugar mills)
•	Income from recycled bottles or jirigen used for herbicides and pesticides (R8 – Recycle).
•	Sales of Javanese sugar to consumers and businesses

Source: authors.
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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 

a conceptual and practical framework for applying 
circular economy principles in the sugarcane agri-
business, this research paves the way for further 
transformations in this sector and others.
The potential applications of these findings are vast. 
They can be applied in various industrial sectors, 
including agribusiness, manufacturing, technology, 
and services. Thus, this study contributes to the aca-
demic literature on circular economy and provides 
practical guidance for industry practitioners, poli-
cymakers, and other stakeholders to drive the trans-
formation toward a more sustainable business.
Future research can expand the scope of this study 
by applying the same framework to other industry 
contexts and evaluating the impact and effective-
ness of the resulting business models. In addition, 
further research can also explore the integration of 
other aspects of the circular economy and how more 
circular business models in the sugarcane agribusi-
ness can help achieve global sustainability goals.

This research was funded by “Balai Pembiayaan Pendidi-
kan Tinggi/BPPT” and “Lembaga Pengelolaan Dana Pen-
didikan/LPDP” through Indonesian Education Scholar-
ships (BPI) No. 00778/J5.2.3./BPI.06/9/2022 with BPI Id. 
202209091259.

Initial BMC of the sugarcane agribusiness Circularity indicator in 
business model

BMC of circular innovated sugarcane agribusiness
VP KA KR KP CuS CR C CS RS VP KA KR KP CuS CR C CS RS
 — √ √  —  —  — —  — √ CI-1 √ √ √  —  —  — —  — √
 —  — √ √  —  — —  —  – CI-2  —  — √ √  — √ —  —  —
 —  —  —  —  —  — —  —  – CI-3  —  —  —  —  —  — √  —  —
 —  —  —  —  —  — —  —  – CI-4 √ √ √ √  —  — —  —  —
 —  —  —  —  —  — —  —  – CI-5 √  —  —  —  —  — —  —  —
 —  —  —  —  —  — —  —  – CI-6  —  —  —  —  —  — — √  —
Source: authors.

Table 11. Comparison of Circularity Indicators Before and After the Reverse  
Cycle Innovation in the Sugarcane Agribusiness Model
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