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Abstract: Biomass and renewable resources are becoming substitutes for fossil-based resources,
providing opportunities for more sustainable environmental management and reductions in en-
vironmental damage. This paper studies the prospects for wood pellet production in Kazakhstan
through the lens of business model adjustment in a microenterprise in Kazakhstan. This study focuses
on answering the following questions: (1) How do microenterprises propose, create, deliver and
capture value through business models in the wood industry? (2) What are the opportunities and
challenges relating to these business models in the context of wood pellet production in Kazakhstan?
Kazakhstan has a high potential for biomass production, providing a particularly interesting case for
analysing how microenterprises can tap into this potential to create value. This paper combines an
analysis of bioenergy and forestry trends with a qualitative case study. The analysis of the business
model is based on Osterwalder’s business model canvas. The value proposition of the enterprise
studied herein is to provide a local biomass-based alternative to fossil fuels. The overall growth of
wood-based industries in Kazakhstan and the national movement towards renewable energy create
favourable prospects for microenterprises engaged in the production of wood pellets; however, these
industries are also characterised by high institutional and regulatory dependencies.

Keywords: biomass; biomass production; business models; wood pellets

1. Introduction

Nowadays, the search for energy sources that can be used as alternatives to fossil fuels
is an acute global problem.

Bio-based fuels offer superior sustainability compared to petroleum-based fuels due
to their carbon-neutral nature and renewability, which stem from the use of biomass as
the source material [1]. Traditional fossil fuels and energy sources have been shown to
be energy-consuming and extremely harmful to the environment. Thus, many countries
are shifting to alternative energy sources to reduce environmental damage and emissions.
Woody biomass is one such alternative source of bioenergy. In the pursuit of reducing the
consumption of fossil fuels, forest-based biomass emerges as a compelling and promising
energy source [2]. The energy derived from this source could significantly reduce the
emission of harmful substances into the environment, reduce dependency on foreign
energy producers, create new business opportunities for local micro-, small- and medium-
sized enterprises (MSMEs) and provide a reliable source of energy for the local population.
Wood, grass and other lignocellulosic biomass resources from forestry and agricultural
waste are globally abundant resources, thus sparking interest in new methods of utilising
them that would facilitate a reduction in carbon emissions [3,4] and provide opportunities
for the development of high-value-added products [5]. However, the development of
technology itself is not enough to achieve this goal, as the diffusion of technology depends
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on various economic and social factors. The transition towards a bioeconomy requires new
business models (BMs) that translate emerging technologies into value propositions and
product–market applications [6].

A BM can be defined as a simplified representation of how an enterprise operates [7].
BMs designed to improve the use of alternative energy sources can range from very
simple and transferable to very complicated and hard to replicate. A company can use the
development of its BM to enhance its performance and determine its niche in the relevant
market. The design and reconfiguration of a BM determines how well the enterprise
adjusts to changing market and technological conditions [8]. The last decade has seen
growth in research on BMs, including research on the interrelated topics of sustainable
BMs [9,10], bioeconomy BMs [6] and circular bioeconomy BMs [11–13]. However, the
research is fragmented [11], and the literature on BMs in a bioeconomy is still limited. More
research on the particularities of bioeconomies and how they relate to BMs is warranted [6].
The research on BMs in the forestry and wood industry in particular has been scarce [12].
The need for research on BMs and BM innovation has been well acknowledged in the
sector, which is undergoing major changes and must innovate to survive the transition to a
bioeconomy [14].

Kazakhstan is a significant producer of fossil fuels [15], but it has established a strategy
for transitioning to a low-carbon economy that aims to increase the utilisation of renewable
energy sources [16]. While Kazakhstan is one of the major suppliers of fossil fuels in
the global market and has strongly developed heavy industries, it is also very rich in
natural resources. Thus, it has strong potential for engaging in the production of bioenergy,
particularly wind and solar energy. However, at present, a variety of challenges hinder the
diffusion of bioenergy [17].

The prospects for biomass-based energy production and related challenges at the
MSME level have so far received relatively limited attention in Kazakhstan. In the last
decade, the interest of practitioners and academics towards BMs and the environmental
and social sustainability context has increased rapidly [18]. However, knowledge gaps
exist, particularly with respect to opportunities, values and the social dimension [19]. On
the global level, analyses of bioenergy-related BMs have been fragmented, and most of
the research has been performed on advanced economies, while developing and emerging
economies, such as the economy in Kazakhstan, have received less attention [20]. Thus,
the focus of the present paper is to create a better understanding of the BMs in the small-
scale production of bioenergy in Kazakhstan and how they relate to the prospects for
biomass-based production in the Kazakhstani context.

The research questions of this study are as follows: (1) How do microenterprises
propose, create, deliver and capture value through BMs in the wood industry? (2) What
are the opportunities and challenges relating to these BMs in the context of wood pellet
production in Kazakhstan? These research questions were adapted from a previous research
study by D’Amato et al. [12] on Finnish forest-based enterprises.

The novelty of this research stems from its focus on wood pellet production, its
examination of a microenterprise case study and its emphasis on research on the adjustment
of a BM for the adoption of sustainable energy in Kazakhstan, which provides a unique
context. The analysis of the case study combines a BM analysis and a review of the
development trajectory of the enterprise and its environmental context to provide insights
into the prospects and challenges relating to BM changes in a distinct, real-life environment.

This paper is structured as follows. The second section following the introduction
provides an overview of the definition of BMs and explains global trends in biomass and
wood pellet production and the development of the wood industry in Kazakhstan. The
third section explains the methodology, while the fourth section provides the results from
the case study and the BM analysed. The fifth and sixth sections present the discussion and
conclusions.
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2. Conceptual Background
2.1. Business Models

In the last three decades, the concept of BMs has become an increasingly popular
topic in management theory and practice [21–23]. Although a significant number of
publications have explained the assumption of a BM, no generally accepted definition
has been developed yet [22–24]. Providing an explanation of the concept can also prove
challenging for professionals [25]. A BM is an abstract representation of business logic [26].
It can be generally defined as a description of a planned or existing venture and its specific
characteristics with respect to the creation of value and market orientation [22,27,28]. The
BM concept combines elements of a company’s resource-based and market-based views
and thus adopts a comprehensive perspective [27,29].

A BM comprises a series of interconnected parts that address an enterprise’s con-
sumers, value proposition, organizational design and economics [30], thus serving as
a reference framework for practitioners to use while thinking, creating and conveying
business concepts [31–33]. A BM is a particularly useful tool in the context of rapidly devel-
oping markets, which are characterised by uncertainty, an increasing degree of complexity
and the appearance of a wide range of BMs and new stakeholders in the global business
landscape [34].

Most researchers agree that the definition of a BM is the way in which a business
creates value [35–37], i.e., how the venture turns resources into products and services for
its customers. Value creation is focused on the following question: how can a specific
customer value proposition be developed? [38]. Value proposition refers to a description
of how the enterprise intends to provide value to its customers [39], i.e., the bundle of
products and services that the enterprise provides to the customers to satisfy their needs [32].
Value capture refers to the process of retaining financial and non-financial returns from
the value creation process [40]. Value delivery explains the methods and techniques for
communication and the distribution of products and services [41].

The scholarly literature examines how enterprises create and innovate their BMs [36,42,43].
Business model innovation refers to changes in a BM that can range from minor adjustments
of some elements to the complete reformulation of the value proposition and the redesign of
the business logic [44]. A BM is also a useful structured management tool, particularly for
practitioners [45]. A BM canvas refers to a template that visualises and summarises the main
elements of a BM and their relationships [32].

In the present study, Osterwalder and Pigneur’s [32] BM canvas is used (Figure 1).

Figure 1. Osterwalder and Pigneur’s business model canvas explanation [32].

An analysis of a BM focuses on the enterprise (micro) level, but based on the patterns
of prevalent BMs, the extant literature provides various typologies for categorising BMs.
Bröring and Vanacker [6] suggest three main generic types of BMs that are specific to the
bioeconomy. BMs building on the substitution of fossil-based products with bio-based
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products focus their value offers on offering environmentally friendly alternatives to
customers and usually depend on the availability of large quantities of biomass, sales
in bulk and pressure for low prices. BMs relating to new bio-based products entail the
development of novel products with new functionalities and often require new production
processes, new knowledge and value chains. BMs that integrate bio-based services include
BMs that are based on the provision of additional services or those that offer their customers
the use of products without ownership [6]. Sustainable BMs are BMs that are not only
concentrated on economic value but that also create significant social and environmental
benefits to different stakeholders through their value creation, delivery and capture [18].
Sustainable BMs can be viewed as a subcategory of bioeconomy BMs as they overlap, but
not all bioeconomy BMs are sustainable [6]. Bocken et al. [9] reviewed the most common
sustainable BMs in the literature and in practice and categorised them on the basis of the
type of innovation (technological, economic and social) into eight archetypes of sustainable
BMs. Three archetypes of BMs based on technological innovations were the maximization
of material and energy efficiency; the creation of value from waste; and substitution with
renewables and natural processes. Social innovation-based archetypes are related to the
delivery of functionality, the adoption of a stewardship role and the encouragement of
sufficiency, while organizational innovation archetypes are re-purposing the business for
society/the environment and the development of scale-up solutions [9]. Lüdeke-Freund
et al. [10] developed a more detailed taxonomy based on sustainable BM patterns. These
patterns were divided into 11 pattern groups that were, in turn, related to specific types
of value creation, such as economic, social, ecological and integrative value creation. BMs
focusing on the maximization of material productivity and energy efficiency, product
design, substitution with renewables and natural processes were grouped under eco-design
patterns, for which the key activities and value propositions of the BMs mainly contribute
ecological value but also economic value to a certain extent.

The forestry sector is usually characterised as a traditional and mature industry
focused on a high volume of productivity, low costs and process-based innovation [14]. Pre-
vious research on forest industry-based BMs has demonstrated that sustainability-oriented
bio-based BMs tend to be dominated by traditional practices such as the maximization of
energy and material efficiency and the use of forestry-based renewable resources, with less
focus on social or organizational innovation in BMs [12].

2.2. Global Biomass and Bioenergy Trends

Biomass is widely considered to be the renewable energy source with highest potential
for the future [46–48]. The potential benefits of the substitution of coal-based composite
fuel—lowering greenhouse gas emissions—are crucial [49]. Brack [50] notes that many
countries classify biomass as a renewable energy source in their national policies, and
it therefore receives financial and regulatory support as a carbon-neutral energy source.
Nevertheless, if biomass is burnt in the presence of oxygen, it is not carbon-neutral at the
point of combustion as carbon dioxide is produced [50]. The carbon-neutral classification
is based on one or both of two assumptions. First, biomass emission levels are part of a
natural cycle in which the carbon emitted by burning wood for energy is absorbed by forest
growth. Second, under international greenhouse gas emission rules, biomass emissions are
classified as belonging to the land-use sector, not the energy sector [50]. Woody biomass is
only renewable if it is produced in a sustainable manner. The incremental growth rate at
harvest, which equals the average overall growth rate, is shown to be the best and most
sustainable production rate of standing biomass [51].

The share of biomass energy is expected to continue to increase as countries all over the
world continue to develop support policies for the use of biomass in response to concerns
about climate and energy security [50]. In 2020, the share of bioenergy was 12.3% of total
global energy consumption [50]. The traditional use of biomass refers to burning biomass
such as wood, charcoal, dung and agricultural residues in simple and inefficient fires and
stoves for cooking and heating in developing and emerging economies. The traditional use



Energies 2023, 16, 5838 5 of 20

of biomass has decreased globally, and in 2020, it accounted for more than half of the use of
biomass. Modern bioenergy (biofuels, biogas and wood pellet-based efficient systems for
heat and electricity) comprised 5.6% of the total final energy consumption in 2020 [52].

Driven by its policy targets, the European Union (EU) has been the world’s largest
consumer of modern biomass energy [50]. Within the framework of the EU’s long-term
strategy, the primary objective is to attain climate neutrality by the year 2050, aligning
with the objectives set forth in the Paris Agreement while recognising the imperative of
intensifying global climate action [53]. In 2009, the Renewable Energy Directive target for
2020 was to derive 20% of the EU’s energy from renewable energy sources [54]. This was
achieved, and the new, revised policy target is to generate 32% of the EU’s energy from
renewable energy sources by 2030 [55].

The use of wood in the production of electricity and heat has been increasing as it is
seen as a relatively cheap and flexible means of producing renewable energy with benefits to
the global climate and forestry sector [50]. The main concerns are related to its greenhouse
gas emissions, forest conservation and the impact of biodiversity [50]. Wood has been
preferred over a wide range of biomass sources for the generation of biomass-based energy
and heat [56,57]. The alternatives, such as organic waste, agricultural residues and energy
crops, tend to be less energy-intensive, more costly and harder to collect and transport [50].
Thus, wood, mainly wood pellets, is currently the dominant solid biomass feedstock on the
global markets and is likely to remain the preferred biomass-based fuel for some time [50].

Wood pellets are a renewable energy source generated from different wood waste
products [56]. Wood pellets are manufactured by compressing and extruding the wood
material into cylinders (which are usually 6–12 mm in diameter and 10–30 mm long) [50].
The production process requires energy in combination with the necessity of drying the
wood. Wood pellets are manufactured without adding glue, so no additives are required in
the modern process; rather, the natural glues present in wood are used to bind the pellets
together [58]. The pellets are denser and have a lower moisture content than wood chips
and are thus better suited for transport and storage [50]. Wood pellets can be categorised as
high-quality pellets (white pellets produced in bulk or in bags) designed for the residential
heating market or industrial-grade pellets (brown pellets supplied in bulk), which are
manufactured for centralised systems from low-cost raw materials [59,60]. Wood pellets
are mostly used in domestic heating furnaces, but they have many additional uses, such as
in the large-scale generation of electricity [58].

Wood pellets are an essential and well-accepted fuel, and their market is expected
to grow further in the future [61]. The production of wood pellets experienced a revival
in the 1990s and has experienced continued steady growth since then [62]. In 2010, the
global production of pellets was 14.3 million tons, while the consumption of pellets reached
13.5 million tons. This shows that the global production of wood pellets has increased by
110% in comparison with the production in 2006 (~6–7 million tons) [59]. This rapid growth
has continued in recent years. The global production growth from 27 million tonnes in 2015
to 41 million tonnes in 2020, with the EU being the largest producer [50,52], suggests that
wood is likely to remain the overwhelmingly preferred biomass fuel for the production of
electricity and heat, at least in the short- to mid-term, as it is now in North America, Europe
and Japan.

With the rapid growth of wood pellet production in the last decade and the favourable
market outlook, wood pellets and their supply chains in particular have become dynamic
areas of research [63]. Logistics and transportation costs are the fundamental concerns
for the production of biomass for biofuel [64–66]. The production of wood pellets is
characterised by challenges such as the geographical dispersion of biomass, raw material
availability, the seasonality of production, production and storage constraints, the low
energy density, price pressure from other energy sources that require the optimization of
material flows along the supply chain [63] and production processes [62]. The sustainability
of the BMs of the enterprises operating in this sector require the capability to address these
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specific production pressures by effectively cooperating with a wide range of supply chain
stakeholders in a rapidly changing economic and political environment.

2.3. Forestry and Wood Industry in Kazakhstan

The Republic of Kazakhstan is located in the middle of the Eurasian continent in
Central Asia. The country spans 1600 km from north to south and 3000 km from west to
east. The country is the ninth largest in the world, with an area of 272,490,000 ha. Most
of the country’s territory is desert (44%), semi-desert (14%) and steppes (26%) [67]. The
territory is vast and the population size is relatively small, resulting in a low population
density of 6.2 persons per square kilometre [67].

Kazakhstan’s government released the National Green 2050 Economy Concept in 2013
(directive no. 577 of 30 May 2013), the Law on Green Economy in 2016 (directive no. 506-V
of 28 April 2016) and the Renewable Energy Action Plan for 2012–2030 to support the
growth of renewable energy in Kazakhstan (Directive no. 068 of 24 February 2017) [68].
Kazakhstan has set a goal of increasing the percentage of renewable resources used to
produce power from 3% in 2020 to 50% by 2050 [17]. These objectives and government
policies support the adoption and commercialization of the biogas industry, liquid fuels
derived from biomass and biomass-based electricity industries [69]. In the latest report
prepared by British Petroleum (BP), the total bioenergy share of energy in Kazakhstan was
3.9%. The following Figure 2 presents the share of primary energy derived from low-carbon
sources until 2022 [70].

Figure 2. Share of primary energy derived from low-carbon sources, 2022 [70].

Kazakhstan possesses substantial forest resources [67]. The forests cover 12.4 million
hectares of land. The country has the third-largest forested area in the regions of Eastern
Europe and Central Asia [71]. However, the forests are distributed very unevenly across
the country: the total forest cover is 4.57 percent, and the forest cover varies by individual
administrative region from 0.1 percent to 16 percent [67]. In Kazakhstan, all forests are
protective forests that carry out the important functions of water protection, field and soil
protection, sanitation, health improvement and other useful functions [67]. The forests are
divided into birch forests in the northern regions, island forests in the northwest, the pine
forests of the Kazakh Melkosopochnik, the ribbon forests of the right bank of the Irtysh
River, the mountain forests of the Kazakh parts of the Altai and Saura, Jungar (Zhetysu)
Alatau and Northern and Western Tien Shan, desert saxaul forests in the southern part and
riparian and floodplain intrazonal forests [67]. Saxauls dominate in the compositions of the
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forests (49.8% of the area), followed by shrub plantations (24.1%), which are located mainly
in the desert and steppe zones [67].

In 2013, the forest area was approximately 12.4 mil ha [71], a slight increase from
2000 [71]. In 2022, the forest area in Kazakhstan was approximately 13.6 mil hectares or 5%
of the territory [72]. Forest resources are distributed unevenly over Kazakhstan (Figure 3).

Figure 3. Forest fund and standing timber stock [67].

Key forestry indicators in the Republic of Kazakhstan are presented below (Table 1).
In recent years, the overall economic output of the forestry sector and the logging volume
have been increasing.

Table 1. Key forestry indicators in the Republic of Kazakhstan [67].

2017 2018 2019 2020 2021

Volume of products (services) in forestry in
current prices, thousand KZT 12,731,842 13,234,374 15,079,584 15,836,857 18,859,632

Index of the physical volume of forestry
products (services), as a % of the previous year 132.1 102.2 98.9 104.3 118.1

The harvesting of untreated wood, dense m3 320,804 366,849 422,681 496,306 493,242

The logging of softwood logs, m3 37,826 56,713 52,088 48,833 39,208

The logging of hardwood logs, m3 70,778 99,212 137,965 143,923 227,665

The harvesting of wood fuel, m3 212,080 210,924 232,628 303,550 226,369

Harvested forest tree seeds, kg 141,974 118,443 129,170 182,880 278,299

Forest management, thousand hectares (ha) 4431 2199 2953 6405 2567

Source: The Agency for Strategic Planning and Reforms of the Republic of Kazakhstan, 2022.
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In 2020, Kazakhstan exported USD 8.83 M in wood products, making it the 120th
largest exporter of wood products in the world. In the same year, wood products were the
18th most-exported product in Kazakhstan [68]. The main destinations of wood products
exported from Kazakhstan are as follows:

• Uzbekistan (USD 3.63 M);
• Kyrgyzstan (USD 2.57 M);
• Tajikistan (USD 1.19 M);
• Russia (USD 896 k);
• China (USD 273 k).

The top three increasing export destinations for wood products from Kazakhstan
between 2019 and 2020 were Iraq (USD 62.6 k), Mongolia (USD 42 k) and Belgium (USD
39.1 k).

Kazakhstan ranked as the world’s 54th largest importer of wood products in 2020, with
a total value of USD 363 M. Wood products ranked as Kazakhstan’s 17th most-imported
item that same year. For USD 293 M, USD 20.3 M, USD 12.6 M, USD 11.4 M and USD 4.7 M,
respectively, Russia, Belarus, Turkey, China and Italy are the top five countries from which
Kazakhstan purchases wood products. In the period from 2019 to 2020, the three countries
that saw the greatest increases in imports of Kazakhstan’s wood products were Turkey
(USD 7.46 M), Italy (USD 2.22 M) and Norway (USD 951 k) [68]. In Kazakhstan, forestry is
big business, with 189 registered companies and 47 companies actually operating at any
given time. An overview of Kazakhstan’s forestry sector reveals that there is a total of:

• Two large enterprises (with more than 250 employees);
• Five medium enterprises (employing from 101 to 250 workers);
• One hundred and eighty-two small enterprises (employing from five to 100 people).

The East Kazakhstan area (50), Akmola region (22) and Almaty city (16) have the
highest numbers of forest industry firms [73].

The Mangistau area (2), Kyzylorda region (3) and West Kazakhstan region (3) have
the fewest firms engaged in logging and forestry. The companies engaged in forestry and
logging in Kazakhstan are registered under the following general classifiers of types of
economic activity codes (GCTEACs). The number of enterprises is provided in parenthe-
ses [44]:

• 02100—Forestry and other forestry activities (69);
• 02200—Logging (86);
• 02400—The provision of forestry (forestry and logging) services (24);
• 02300—The collection of non-wood forestry products (10).

2.4. SMEs in Kazakhstan

SMEs are essential for local economic development, contributing significantly to job
creation, reducing poverty and supporting economic growth, but they face several financial
challenges [74]. SMEs are an important source of economic growth [75]. Most economies
throughout the world, especially those in underdeveloped and emerging countries, rely on
them [76]. For example, SMEs represent around 99% of all business in the European Union
(EU) and provide two-thirds of jobs [77].

Kazakhstan has a different classification for MSMEs on the basis of the number of
employees. Microenterprises have up to 15 employees (in the EU, up to 9) and small
enterprises have 16–100 employees (in the EU, 10–49) (Table 2). In Kazakhstan, SMEs
accounted for 96.7% of all companies in 2018, employed 37.5% of the overall workforce and
generated 28.9% of the country’s gross domestic product (GDP) [78].
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Table 2. Categorisation of firms in Kazakhstan as of 01.01.2019 [78].

Category Annual Average Number
of Employees

Average Annual Income
(KZT)

Average Annual Income
(EUR)

The Distribution of SMEs in
Kazakhstan (in Numbers)

Microenterprise 0–15 KZT 72.1 million 145.7 thousand 1,188,629

Small enterprise 16–100 KZT 721.5 million 1.4 million 377,925

Medium enterprise 101–250 KZT 7 215.0 million 14 million 2787

Large enterprise More than 250 KZT 7 215.0 million >14.6 million 2410

Source: Financing SMEs and Entrepreneurs 2020: An OECD Scoreboard Kazakhstan.

In Kazakhstan, the government plays a significant role in sustaining SMEs’ access
to credit by placing funds in commercial banks to offer concessional lending to SMEs
amid market liquidity constraints [78]. In 2018, the greatest allocation of public money for
SME financing took place. In 2014–2016, the majority of loans were provided to support
SMEs in the manufacturing industry at a rate of 6% per year, and these loans were issued
on a revolving basis by banks [78]. The government provides additional funding on
a yearly basis [78]. Under the Business Roadmap 2020 program, the government also
waived interest rate expenses and has offered loan guarantees for SMEs through the Damu
Entrepreneurship Development Fund since 2010 [78].

3. Data and Materials

The research process began with a review of the research on sustainable and bioeconomy
BMs and bioeconomy trends in Kazakhstan. As the preliminary investigation showed that
very little information is available on bioeconomy-related BMs in Kazakhstan, the authors
decided to take a qualitative approach, using a single case study and utilising the BM
canvas in the BM analysis, an approach that is common in this stream of literature [32].
Given the current state of the phenomena under investigation, data were gathered using a
qualitative interview, which allowed for the capture of the relevant informants’ knowledge
and experience [79]. In the social sciences, qualitative, semi-structured interviews are some
of the most common and frequently utilised data collection methods [80]. They provide
researchers with opportunities to examine different perspectives and to compile detailed
information about individuals’ experiences [81].

The interview format allows the researcher to address a certain topic while enabling
the respondent to reply in their own words and explore concerns and subjects that are
important to them [82]. This was deemed a suitable approach for the present study as
this study aimed to understand how the enterprise itself understood its value creation
and capture and the implementation challenges faced by the enterprise in adopting a BM
related to forest biomass resources.

In the present paper, Kazakhstan was chosen as the country in which the empirical
research was carried out. Based on the latest changes in rural development and innovation
policies, the topic of biomass and related bioenergy has begun to receive more attention
from the government. Considering the implementation challenges, businesses of all sizes
and categories are driving significant development in sustainability-driven BMs [83].

The interviews were conducted with a key company executive. The company included
in the case study was purposefully selected based on a report of innovation-driven com-
panies that was published by the Kazakhstan Ministry of Agriculture. This purposeful
selection ensured that the insights gained from this company’s experiences would be highly
relevant and informative for understanding the challenges and opportunities in adopting
sustainable BMs in the context of forest biomass resources in Kazakhstan. The criterion for
selection was that the targeted business should produce or provide services based on forest
biomass resources.

The interview was conducted online, via a WhatsApp video call, in the Kazakh lan-
guage. The design of the questionnaire was based on the conceptualization of a BM canvas
by Osterwalder and Pigneur [32]. The company’s value proposition, key partners, key
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resources, customer segments, channels, cost structure, revenue streams and customer rela-
tionships were studied. More specifically, the questions covered the company’s background,
strategy, business environment-oriented activities, key partners, value propositions, value
creation, channels and delivery, business channels, BM description, revenue and cost analy-
sis, future expectations, the limits of the market, the size of the market and insights from
the company’s manager.

The interview was recorded, reproduced and then translated from Kazakh into Russian
and then English.

The questions were provided to the interviewee in advance, along with the study
rationale. The interviewee and the firm they work for were assured anonymity. Data from
the interviews were combined with information from other sources, such as the company’s
website. A thematic analysis was used for data analysis to identify the main themes in the
case study data. The results of the analysis are presented in the form of a narrative.

4. Results
4.1. Company Background

The current form of the business was established in 2015. However, its roots and the
owners’ first working experience began in 1985. The company’s first experience in wood
production began during the period of the Soviet Union on a collective farm (kolkhoz)
in a region in North Kazakhstan. The company was engaged in the production of wood
products. There was a sawmill on the enterprise’s territory which processed timber brought
in from all over the region.

The collective farm existed until 1992. Then, due to privatisation, the kolkhoz was
reorganised into another form of ownership. The current owners, who had worked in the
kolkhoz, established a limited liability company (LLC) using the sawmill facilities. From
1992 to 1998, the enterprise existed as a private SME organization and started to produce
firewood for the private household sector. The main activities were processing and treating
wood and selling the firewood to the local market.

From 1998 to 2001, the company experienced difficulties amidst the global economic
crisis and issues with financial resources (declining credits from the government, problems
with leasing machinery and a high inflation ratio). Thus, the company ceased its activities
temporarily in 2002. The facilities were sold to the municipality.

From 2002 to 2013, the original owners of the firm were working in a quasi-public
sector or in the private sector. The business owners decided to re-establish the business in
2015, using the original facilities and their expertise. The business was created in the form
of a new limited partnership with a new BM. The main factor in the re-establishment of
the company was the broader push towards and debate surrounding the transitioning to
more sustainable sources of energy, which are associated with a gradual withdrawal from
conventional energy sources (oil, coal, fuel and lubricants). This was combined with the
owners’ previous experience, local support and the availability of facilities and financial
support.

The enterprise purchased machinery and equipment with the aid of a governmental
leasing program through the national holding company “KAZAGRO”. “KAZAGRO” is a
state company that helps farmers and rural enterprises with investments, subsidies, leasing,
marketing and R&D. The owners also received training through “KAZAGRO” for SMEs,
but they have since taken advanced training courses for mid-level managers on business in
agriculture and innovative products based on alternative energy sources (biomass).

At present, the company employs seven people. The main activities are the production
of wood pellets and wood chips as biomass for energy fuel. The company is exporting
its products to the neighbouring regions and the Russian Federation. The innovative
component of the firm is incremental. It has purchased foreign equipment for wood
processing and a heating plant, which is connected to the central heating system for selling
heat energy to private homes. The company purchased separate equipment with low levels
of energy consumption and the ability to press wood into pellets and wood chips for sale.
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This production is fully automated, and the operations are documented using software.
While the company is a microenterprise, it can be viewed as one of the leading companies
in its niche and local region.

The firm has two main regional competitors in the biomass-to-energy conversion and
heat-transfer boiler sales market. One competitor sells wood pellets for household use and
sawdust for heating livestock farms. The other competitor sells long combustion boilers for
wood pellets and sells silage (mixed fodder) for cattle and as a source of energy.

An interesting aspect was that during the interview, the owners demonstrated con-
siderable social engagement in their community. The company mentioned the creation of
additional (non-production-related) jobs for local villagers as their social duty, as well as
providing food baskets for low-income employees and providing employees and villagers
with discounts for pellets and chips during the heating season under certain conditions.
The company organises quarterly courses through an e-learning platform and tailors the
courses based on the employees’ positions and professional skills. The company has also
supported the employees’ children by paying for their university and college education
and supporting overseas internships and professional development courses.

4.2. The Company’s Business Model Canvas

The company produces solid biofuel in form of processed wood biomass that replaces
fossil-based energy resources. It represents a company that produces heat and fuel from
biomass, with involvement in both the production of the pellets and the use of the pellets
in their heating facilities.

The canvas below summarises the present BM of the wood pellet producer investigated
in this study (Table 3).

Table 3. Business model canvas of the wood pellet producer.

Key partnerships
Companies selling the raw
wood material for the
enterprise;
The local municipality
(which subsidises the raw
wood material price);
Suppliers (technology,
maintenance and
services).

Key activities
Producing wood pellets
and wood chips.
Operating a heating plant
to distribute heating to
local households.

Value proposition
The replacement of fossil
fuel-based heating and
fuel with biomass-based
products (pellets and
wood chips).

Customer relationships
Personal direct sales and
short term/long term
supply contracts.

Customer segments
B2C, B2B and B2G;
Enterprises and
households (local and
foreign) and the local
municipality.

Key resources
Wood pellets and wood
chips;
Heating plant;
Technology and facilities;
Distribution network.

Channels
Word of mouth;
Advertisements in social
networks and TV;
Sales force;
Participation in supply
tenders.

Delivery channels
Delivery by trucks;
Delivery through local
heating infrastructure;
Selling products in bags.

Cost structure
Raw material costs (raw wood);
Investment into the heating plant (depreciation);
Equipment and technology costs (the maintenance of boilers and pelletisers);
Production costs (all production costs);
Distribution costs.

Revenue streams
Sales of heat;
Sales of pellets and wood chips;
Sales of services (logistics).

Source: The authors’ own analysis.

4.2.1. Value Proposition

The company offers wood pellets and wood chips to the local community for heating.
They also have a heating plant which allows them to provide heating to local households.
The firm has diversified their business, and they have an income from separately selling
wood pellets and wood chips for heating and landscape design and supplying direct heating
from their heating plant. The owners of the company demonstrated a good understanding
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of the concept of a BM in the interview and centred the discussion on value proposition
around providing the region with heat energy, reducing the effect of carbon dioxide and
switching to alternative energy sources, thus setting a local example for transitioning to
biomass energy and preserving the environment while developing products from the
regional scale to the national scale.

4.2.2. Key Partnerships

The company’s essential partners are raw wood suppliers from the same district
and other regions. There are also regional firms that maintain and repair the machinery
including the pelletizer machine. The local municipality is a key partner and appears in
various blocks of the BM. The local municipality subsidises the purchase of raw material,
presents the firm’s activities at the regional level and negotiates with large firms to procure
training and internships for the firm’s employees. Additionally, it regulates the heating
price for the local population by setting the price ceiling, and it is also a customer.

4.2.3. Key Activities

Since the company is a relatively small enterprise, its main activities are producing
wood pellets, providing heating and transferring these products to local markets.

4.2.4. Key Resources

The main resources utilised by the company are biomass (wood pellets and wood
chips) and biomass production equipment and technologies. The company considers the
heating plant and its facilities (the biomass warehouse) the most valuable resources. The
logistics and packaging the pellets are necessary functions of the technological production
process. The distribution network provides heat to local households.

4.2.5. Customer Relationships

The company has established very strong ties with the municipal organization through
supply contracts to provide heat to local households. Furthermore, the company sells their
pellets directly through a physical shop. Local consumers are the key actors in the customer–
business relationship.

4.2.6. Customer Segments

The households, local enterprises and local municipality are the main customer seg-
ments. Thus, the BM contains all of the main types of markets: B2C (business to customers),
B2B (business to business) and B2G (business to government). The B2C and B2B markets
can be further divided into local and foreign segments. One aspect that the company
emphasised was that they are a bridging business between the local area and bordering
areas in Russia. The firm is attempting to build strong ties with the local providers of raw
materials (key partners) and to build strong relationships with external market actors.

4.2.7. Customer Channels

The company’s channels are represented by their own sales, their participation in
tenders and direct connections with the local municipality and heating providers, and
enterprises which are carried out through contracts and are regulated by the local munici-
pality. “Word of mouth” is an important marketing channel through which local residents
often find the company. The company also uses advertisements on social networks and TV.
The company has a direct selling point (the storage of wood pellets and wood chips). The
logistics are organised via truck delivery and take-away sales.

4.2.8. Cost Structure

The main costs of processing wood include labour costs, the maintenance of the
equipment, the depreciation of the equipment and the transportation of raw materials.
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4.2.9. Revenue

The company’s revenue mostly comes from distributing heating, selling wood pellets
and wood chips and sales of services at a small scale. The revenues are affected by the
price regulation that is an instrument of governmental politics in the agricultural and
forestry sector of the Republic of Kazakhstan. This regulation also can directly affect the
revenue stream of the firm (Law of the Republic of Kazakhstan: On state regulation of the
development of the agro-industrial complex and rural areas, 2005) [84].

4.3. Overview of Future Business and Challenges and Opportunities for the Firm

Concerns surrounding global climate change are creating new challenges and new
BM opportunities for producers of food, biomass and heat. The interview demonstrated
some common and some Kazakh-specific challenges that MSMEs are currently facing.
The company emphasised that it makes a positive contribution to the ecology and the
environment of the village through the use of biomass energy and wood materials and that
there are future possibilities to export materials to major companies involved in landscaping
and the production of furniture and wood products. It was mentioned that the decrease
in the use of oil, fuel and lubricants in the global market will encourage small companies
to explore new opportunities and to provide products and heating in local regions, which
have been more dependent on fossil fuel-based energy. In the coming decades, declines
in global oil prices and the projected reduction in Kazakhstan’s oil production will lead
towards a transition to using alternative energy sources, including biomass.

The interview included a discussion on the present and future challenges faced by the
company.

These challenges are affected by but not limited to every structural reform and policy in
the agricultural or energy sectors. The case studied herein highlighted access to capital and
governmental regulations as challenges experienced with such a BM. A scarcity of finances
for technological investments in microenterprises and access to or lack of governmental
support to purchase and lease machinery, as well as the set quota for heating prices,
determine the success of this type of BM. The interviewee mentioned that there are no
direct investments from energy companies in the private sector into this kind of business.
Only a few investors from the same region are willing to invest in the production of wood
pellets. The company has received some support from specific governmental programs
in Kazakhstan, and the local municipality subsidises the purchase of raw material for the
production of wood pellets.

On the other hand, the interviewee expressed concern about the unprecedented
corruption issues that relate to the pricing policies proposed by the municipal authorities
and issues in the Kazakh context that are related to the monopoly of major heating suppliers,
which impacts opportunities for growth in the present BM.

Fluctuations in sales represent a difficult issue for heat supply enterprises. Further-
more, the sales depend on the seasonal temperature and the level of energy consumption.

Finding new supply chain routes and destinations are the keys to capturing value in
this BM. Because of the company’s geographical location, there is only one international
market, which is the Russian Federation; this results in dependency on the rules and
legislation of a foreign country. Despite the Tax Union between Kazakhstan and the
Russian Federation, financial barriers exist which have negative effects and are slowing
down the business and entrepreneurial climate in the region. The firm’s strategy with
respect to widening their presence in international markets is still in the planning stage.
At this point, they must build their reputation and capital sources and invest resources
into diversifying their production, thus adjusting the elements of their BM as they outgrow
their present BM.

In the case of this business, future opportunities are identified from new production
technologies and an expanding market, as the company seeks out new customers and the
development of sustainable and eco-friendly production processes. For example, the inter-
viewee mentioned that the company is exploring new products for the pet industry, outdoor
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design and landscape architecture; thus, existing resources will provide opportunities to
diversify their BM and value proposition.

Kazakhstan must still improve their business ties and support the exploration of a
variety of BMs in rural areas and agriculture. The MSMEs require more focus from the
government; not only funds but entrepreneurial guidance and connections for business
developers as well. Location is also an issue with the supply chain and delivering products.
The nature of the product (a bulk product which must be delivered in relatively large
quantities) affects the BM as it makes sense to deliver the products to the closest areas due
to transportation costs, and this depends on the numbers of orders and their value. The
main strategy is to maximise profit by expanding the company’s production capacity, sales
and pricing policies. Despite financial uncertainties and bureaucracy from the municipal
authorities, the opinion was that it is better to continue with the present organizational BM
and adapt the model to the current challenges.

5. Discussion

We would classify the developmental trajectory of the company over the last three
decades as what Schaltegger et al. [44] describe as BM improvement and BM adjustment.
The central premise of the value proposition of the BM is the use of local woody biomass-
based products for heating, and this value proposition has remained the same. The shift
from the sawmill of the kolkhoz to a private producer of firewood represents an improve-
ment in the BM in which several elements of the BM were modified at the same time.
The BM configuration at the time was not viable in the long term. However, some of
the original resources, networks and location were later recycled, combined with new
resources and used to re-establish the company, with more substantial modifications in the
BM undertaken in 2015 as shifts in the external and institutional environments provided
a favourable entrepreneurship opportunity. Since then, there have been relatively minor
changes that can be described as ongoing BM adjustment.

The BM of the business case studied is a relatively typical for a small-scale wood pellet
producer and can be characterised as traditional, mature, cost-related and incremental
process-based innovation [47]. The latter lies in applying technology and creating products
that are new to the local Kazakh context but not to the wider world. Still, the exploration
of this kind of BM and innovation create initial pathways for reducing the dependency
on fossil fuel-based energy. This is particularly relevant in the Kazakh context as the
abundance of easily accessible and cheap fossil fuels and the economies of scale of fossil
fuel-based industries can stifle interest in incremental innovations and local, small-scale
solutions.

At this moment, the BM has been operationalised via focusing on the main value
proposition as a local biomass supplier (wood pellets and wood chips) that provides
alternatives to fossil fuels. The value is created from local resources, which are delivered
mainly to local residents to meet their needs, in combination with certain social goals for
the local community. In terms of the BM typologies suggested by Bröring and Vanacker [6]
and Bocken et al. [9], this case could be categorised under the overall type of substitutions
with renewables. It does not fit clearly to a specific pattern in the taxonomy of Lüdeke-
Freund et al. [10] as it shares some social and economic elements with environmental goals.
The social mission does not stem from the value proposition itself, nor did the enterprise
explicitly state that their social goals are connected with a specific environmental mission or
social innovation; instead, they are based on a more generalised view that their enterprise
is embedded in their local community and that they have opportunities to support the
community through small-scale actions.

The BM is geographically embedded as the region is rich in forestry resources and
heat production in North Kazakhstan is fundamental and crucial due to the climate and
its remoteness from other regions. The challenges relating to value capture were that the
company is relatively small, which hinders its production volume and business capacity, the
region’s peculiarity, and access to logistics chains that would provide opportunities to access
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local and nearby foreign markets but also set limits to the development of the business
network. Thus, local market and geographical contexts create opportunities for this kind of
BM, but they also limit its reach into further markets, especially as the enterprise’s access to
capital investments is limited. Challenges relating to logistics, seasonality and economies
of scale in the enterprise are common features of the wood pellet production industry, as
noted in previous research [64–66].

MSMEs have limited resources and are very dependent on external actors; thus, the
enterprise can only survive if it can successfully adjust its BM to take advantage of external
actors in value creation, delivery and capture. A distinctive characteristic of the Kazakh
context is institutional dependency. The investments required for the re-establishment of the
enterprise and the adjustment of its BM were possible because of the direct governmental
support scheme for the leasing of machinery and training. The everyday operation of
the BM is directly dependent on the local government. The findings from our research
demonstrate the roles of different but connected ties between customer demand and the
regulatory environment in the local municipality. Setting price controls for public services
such as heating for local residents is common across countries and affects value capture in
the BM. However, the local government’s direct involvement in resource acquisition and
its interconnected relationships with other actors and activities relevant for the BM mean
that its activities have a considerable impact on value creation in the BM. In this sense,
Kazakhstan differs from Western countries. While price regulation guarantees certain
prices and markets, thus facilitating the present BM, it can also hinder growth prospects
and create specific institutional risks for this kind of BM if the goals of different actors begin
to differ too much.

The forestry sector is rapidly growing, and the expansion of MSMEs in this sector
shows favourable entrepreneurship opportunities; however, it also represents an increase
in competition. In Kazakhstan, the forestry industry is relatively small in comparison to
the neighbouring countries (the Russian Federation and China). Only a few companies are
working in this field, and most of them are focused on furniture and creating industrial
products from wood. This provides an advantage for the BM studied herein.

The BM of the company studied herein can be easily replicated. In the context of devel-
oping innovation and production processes, the company is working on wood production
and heating supply, and there is no need for very specific “know-how” or technology devel-
opment. The company represents itself as an environmentally cleaner provider of heating,
relating its BM to the wider energy policy context. Carbon footprint and environmental
issues with production remain. However, the company’s machinery is certified by the
European Union, and its waste is less harmful for the environment and ecology of the
region in comparison with fossil-based resources. Rural areas in Kazakhstan are still very
dependent on agriculture, while they are challenged by a lack of infrastructure, a poor
market and poor access to financial support [85]. This kind of microenterprise can provide
local alternatives and steps towards more environmentally friendly and localised energy
production as well as a more diversified local economy. Based on this research, including
an analysis of the firm, their resources, technology and co-operation ties, the BM has been
adjusted well to the Kazakh context despite the existing challenges.

The prospects for wood pellets and the business models in the forestry sector of the
Republic of Kazakhstan demand a more precise examination. One of the most significant
challenges is the development of effective plans to decrease the use of fossil-based resources
and to transition towards renewable and eco-efficient sources of bioenergy while also
addressing economic and social development goals. Opening new markets and a phased
implementation of the concept of transitioning to a more sustainable development strategy
will guarantee the growth of new firms specialising in the production of biofuels.

6. Conclusions and Recommendations

The results from the case study show the challenges and opportunities relating to a
BM of a microenterprise that is based on woody biomass in rural Kazakhstan. The de-
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mand for wood pellets and pellet production volumes are expected to grow in the coming
decades with the shift towards bioenergy. The case study on the prospects for wood pellet
production in Kazakhstan and the associated BM adjustment provides valuable insights
into the potential of this sustainable energy sector in the country and into how a BM is
implemented at the enterprise (micro-) level and can be adjusted to adapt to changing
environmental conditions. Microenterprises are numerous but have often received lim-
ited attention in research on BMs as they commonly implement incremental innovations
and small-scale changes in comparison with radical and high-tech transformations that
attract more attention. As noted by several authors, the research on bioeconomy and
sustainable BMs has been growing, but research gaps exist relating to the understanding
of the implementation of BMs and the contexts of specific countries. This research delves
into the challenges and opportunities faced by microenterprises in adopting and adapting
their BMs to accommodate the production of wood pellets, which are a renewable and
environmentally friendly energy source.

The BM studied herein represents a traditional, environmentally focused, sustainable
BM that builds on the use of renewables for a substitute for fossil fuel-based energy in a local
context, a conclusion similar to the conclusion reached in [12]. While it does not represent a
radically new BM nor a novel operationalisation of sustainable energy production, this kind
of microenterprise and its easily replicable BM can provide the first steps towards more a
localised and environmentally friendly energy production strategy that is embedded in the
local economy and community.

Despite the fact that the share of bioenergy in the total energy production of Kaza-
khstan remains low, the prospects for its future growth are positive. Kazakhstan has
considerable bioresources, and the potential of local resources for the wider production
of bioenergy has been underexplored. However, trends in forestry and wood processing
show steady growth and favourable prospects for MSMEs that can explore the niches of
the production of bioenergy rather than the large-scale fossil-based energy production that
Kazakhstan is known for. The general policy of energy production in Kazakhstan must be
reviewed by the government with respect to climate change and transitioning to alternative
energy sources. One implication for policymakers is that the economic policy that provides
support schemes for rural enterprises and investments has been an important facilitator of
small-scale bioeconomy investments, and in combination with training it provides useful
pathway to stimulate a further transition to a bioeconomy in rural areas.

This research on the prospects for wood pellet production in Kazakhstan and the
associated BM adjustment has valuable insights that can be beneficial to a wider group
of readers across various sectors and interests, including energy industry professionals,
entrepreneurs, researchers, government and policymakers and community stakeholders.
The methodological approach was based on qualitative data collection and a BM canvas,
which are very common methodologies in the research on bioeconomy BMs. However, this
approach worked well for the case study, and it also demonstrated that the research subjects
themselves were well aware of it as a useful tool, thus justifying its further use despite the
criticism of the subjective nature of this type of research. As a tool, the BM canvas offers
practical value for enterprises as it allows them to understand how they implement their
BM and how the elements of their BM are aligned. It also helps them to easily visualise and
communicate their own BM and to understand the operating logic of the other enterprises
in the sector.

The practical implications for local entrepreneurs include providing information about
the challenges related to this kind of BM in the local context and the possibilities of adjusting
a BM to make use of the entrepreneurial opportunities created by economic, environmental
and institutional shifts. The high institutional dependency on local government presents
both opportunity and risk as the policies and support schemes determine the success of
the BM. The challenges relating to logistics, raw material and production costs and the
prices faced by enterprises are also common to the wood processing industry and will
impact the growth prospects for the BM, especially for microenterprises that usually have
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very limited financial and human resources for the optimisation of their supply chains,
production systems and networks.

The present study faced several limitations.
The first limitation was that the BM is a simplification, and inevitably its analysis

cannot account for all the specific details that make the model successful. Theoretical
models developed by scientists and academics do not provide detailed instructions for
business development. The study was based on a single company case, and the data are
limited in terms of wide-scale conclusions or for painting a large picture of how MSMEs
implement and perform their BMs. In future studies, a more detailed focus on the design
of BMs, combined with information on company strategies, would create new insights into
how to facilitate the transition to the bioeconomy.

Another limitation was that the company had no specific information about market
actors, and the local and regional-level data on competitors, wood production volumes
and energy consumption were insufficient for making a more detailed comparison and
conducting an analysis of market trends. The review of bioeconomy trends and SME data
in Kazakhstan also suggests that the information is fragmented; thus, the microenterprises
themselves do not have a comprehensive overview of their competitors and market. This
could also be used as an indicator that this niche is only partially filled in the context of
Kazakhstan and the North Kazakhstan region in particular. It creates avenues for further
research for academics, but it also demonstrates the sector’s need for easily accessible
market information that would provide local enterprises with data on bioeconomy trends
and potential growth niches.

The results of this study cannot be extended to a larger sample due to the constraints
indicated above, but the data were sufficient for an exploratory analysis and to illustrate a
developing phenomenon like the one studied herein. To address the limitation of relying
on a single case study, future research based on multiple cases across different regions or
countries would provide opportunities to compare the challenges and successes of imple-
menting a bioeconomy BM in different contexts, as well as a more nuanced understanding
of the factors influencing BM innovation opportunities.
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