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A B S T R A C T

Global sustainability challenges demand large, rapid and systemic transformation of the systems that underpin 
modern life. Disruption is increasingly discussed as a trigger of these transformations, but the drivers of 
disruption have remained unclear. While much of the existing literature focuses on technological innovation as a 
potential driver, limited although growing attention has been paid to non-technological sources. This paper 
explores business model innovation as a non-technological driver of disruptive sustainability. We define 
disruptive sustainability as far-reaching changes in more than one dimension of socio-technical systems, trig
gered by a high-intensity effect, towards realising environmental, social and economic goals. We conduct a 
theorizing review of academic literature on the last mile in low-income and lower-middle income countries. We 
develop an explanatory model of how interdependencies between business model innovation components drive 
disruptive sustainability by re-defining the problem-solution nexus at different depths. Our contributions are 
threefold. First, we expand the conceptualization of disruptive sustainability by unpacking the crucial aspect of 
depth of change. We suggest that disruptions can trigger shallow, medium or deep change within and across 
dimensions of socio-technical systems. Second, we explain how the interdependencies between different business 
model innovation components drive disruptive sustainability by changing the problem-solution nexus at different 
depths. Third, based on these contributions, we develop a tool which guides stakeholders in driving disruptive 
sustainability in three distinct steps linked to different degrees of depth.

1. Introduction

Global sustainability challenges such as climate change, biodiversity 
loss and food insecurity demand sustainability transitions, often defined 
as far-reaching changes in socio-technical systems towards realising 
environmental, social and economic goals (Markard et al., 2012; Köhler 
et al., 2019). Disruption is increasingly discussed as a trigger of such 
changes. It was originally theorized in innovation studies to describe 
how new entrants challenge incumbent actors by introducing novel, 
superior value propositions (Christensen, 1997; Tushman and Anderson, 
1986). More recently, disruption has been positioned as crucial to sus
tainability transitions because of its ability to drive rapid system-level 

change (Kivimaa et al., 2021; Tarlan et al., 2024; Geels, 2018a). There 
are five dimensions of disruption, namely technology and infrastructure, 
markets and business models, regulations and policy, actors, networks 
and ownership structures, and/or behaviours, practices, and cultural 
models (Kivimaa et al., 2021). Discontinuities set in motion particularly 
broad and rapid change (Kivimaa et al., 2021; Streeck and Yamamura, 
2003). In this context, we build closely on Kivimaa et al. (2021) and 
define disruptive sustainability as far-reaching changes in socio-technical 
systems towards realising environmental, social and economic goals, 
triggered by a high-intensity effect in more than one dimension of 
technology and infrastructure, markets and business models, regulations 
and policy, actors, networks and ownership structures, and/or 
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behaviours, practices, and cultural models. That is, disruptive sustain
ability is the subset of sustainability transitions (Markard et al., 2012; 
Köhler et al., 2019) which are triggered by a disruption (high-intensity 
effect) across dimensions. Arguably, disruptive sustainability is espe
cially critical in low-income and lower-middle income countries 
(LMICs), where sustainability gaps such as secure access to sufficient 
food, clean water, health care and electricity are the largest, most 
pressing and most structurally entrenched (World Bank, 2022; Trotter 
et al., 2023).

However, despite an increased understanding of disruptive sustain
ability, existing literature has paid limited conceptual and empirical 
attention to its drivers (Kivimaa et al., 2021; Tarlan et al., 2024; Geels, 
2018b; McDowall, 2018; Kuokkanen et al., 2019). While analytical ap
proaches have somewhat widened recently to include more system-wide 
factors, the literature continues to focus on technological innovations as 
drivers of disruptive sustainability (Kivimaa et al., 2021; Tarlan et al., 
2024), building on the close connection to the concept of disruption 
from the innovation literature. Yet, while this focus produces important 
insights, it is often limited in its ability to study different system di
mensions, with changes in behaviours, practices and cultural models 
being a particular blind spot (Kivimaa et al., 2021; Kuokkanen et al., 
2019). Other, non-technological sources such as novel approaches to 
farming, cooking or mobility have been argued to have high potential 
for cross-dimensional disruption and are beginning to receive increasing 
conceptual and empirical attention (Kivimaa et al., 2021; Mylan et al., 
2019).

To address this gap, this paper investigates a potential non- 
technological source of disruptive sustainability, namely business 
model innovation (BMI). BMI has recently been proposed as a promising 
lens to understand the potential for disruptions that extend beyond the 
firm (Snihur and Bocken, 2022). Rather than seeing a business model 
(BM) as a passive dimension to be disrupted (Kivimaa et al., 2021; 
Tarlan et al., 2024), examples such as community energy or the sharing 
economy suggest that BMI may itself be a source of disruptions in sys
tems: Innovative business models re-define value creation (Martin, 
2016), alter actor networks (Wainstein and Bumpus, 2016), create new 
markets (Trotter and Brophy, 2022), and, in some cases, cause shifts 
towards sustainability beyond their original sector (Lazarevic and Valve, 
2020). Specifically, we conduct a systematic and theorizing review of 
academic literature on last mile BMI in LMICs to explore the connection 
between BMI and disruptive sustainability. The term “last mile” means 
people and often remote rural areas or regions where “development 
needs are greatest, and where resources are most scarce” (Pedrajas and 
Choritz, 2016, p.3). While “last mile” innovation may sound incre
mental, the opposite is usually true: By directly providing first-time 
access to basic goods and services with immediate sustainable devel
opment impact such as energy access (Sustainable Development Goal 
(SDG) 7), water access (SDG 6), personal banking (SDG 8), cooling to 
avoid food loss (SDG 12, SDG 13), quality education (SDG 4) or modern 
health care (SDG 3), successful last-mile BMI causes a discontinuity that 
triggers substantive change in established markets, actors and networks, 
as well as behaviours, practices, and cultural models (Trotter and Bro
phy, 2022; Diochon and Ghore, 2016). Following our definition, the 
reviewed articles thus describe cases where BMI drives disruptive sus
tainability: it drives a high-intensity effect (i.e. first-time access to basic 
goods and services) which triggers far-reaching changes across multiple 
socio-technical system dimensions while realising sustainability goals. 
Importantly, last-mile BMI does not have to coincide with technological 
innovation or policy changes but could originate from entrepreneurial 
activities largely based on existing technologies and within existing 
policy regimes (Trotter and Brophy, 2022; Goyal et al., 2017; Palaon 
et al., 2020).

We contribute to the literature by developing an explanatory model 
that shows how BMI drives disruptive sustainability. This allows us to 
make two key theoretical and one practitioner-oriented contribution. 
First, we expand the conceptualization of disruptive sustainability by 

unpacking the dimension of depth of change. While the literature has 
mainly conceptualized disruptions in terms of speed and breadth of 
change (Kivimaa et al., 2021; Johnstone et al., 2020; Johnstone and 
Kivimaa, 2018), our results illustrate how disruptions may trigger 
change at different depths from shallow to deep within and across di
mensions. This links to the systems intervention literature which sug
gests that fundamental system shifts are more likely where deep change 
occurs, namely in the rules, norms and/or goals of a system (Meadows, 
1999; Abson et al., 2017; Luederitz et al., 2017). Second, our findings 
show how the interdependencies between different BMI components 
drive disruptive sustainability at different depths. The degree of depth is 
associated with the extent to which the BMI component in
terdependencies reshape the problem-solution nexus. We show that BMs 
are not just a separate domain to be disrupted (Kivimaa et al., 2021; 
Bidmon and Knab, 2018), but that BMI can be a source of disruptive 
sustainability. Third, our results and theoretical contributions allow us 
to develop a tool that guides different key stakeholders in designing 
system-level innovation approaches to drive disruptive sustainability.

2. Background

2.1. Disruptive sustainability

The concept of disruption originated in the innovation management 
literature of the 1980s and 1990s (Christensen, 1997; Tushman and 
Anderson, 1986). Christensen introduced disruption as a process where 
new entrants challenge incumbent firms by offering products or services 
that reach new market segments (Christensen, 1997; Christensen and 
Raynor, 2003). Early work focused on “disruptive technology” 
(Christensen, 1997), emphasizing the potential of new technologies to 
undermine established industry leaders who pursue more incremental 
types of innovation to cement existing market leadership (Abernathy 
and Clark, 1985; Christensen and Rosenbloom, 1995; Si and Chen, 2020; 
Ferràs-Hernández et al., 2017). Scholars subsequently broadened the 
concept, with disruptive innovation comprising products and business 
strategies in addition to technological advancements (Markides, 2006; 
Hang et al., 2015; Ho and Chen, 2018).

Motivated by its ability to overcome incumbent structures, a growing 
body of literature has sought to explore how disruption can enable 
sustainability transitions (Kivimaa et al., 2021; Ripple et al., 2020; 
Waddell, 2016), especially when they offer scalable solutions with 
positive ecological, economic, and social outcomes (Tarlan et al., 2024; 
Turker and Ozdemir, 2020). Moving beyond the general disruption lit
erature's technological focus (Bower and Christensen, 1995), the recent 
and emerging literature on sustainable disruption explores areas 
including renewable energy technologies or electric vehicles from an 
increasingly holistic perspective (Kuokkanen et al., 2019; Sovacool 
et al., 2019). This perspective is important to ensure that socio- 
institutional and cultural factors are given adequate weight alongside 
techno-economic aspects in shaping sustainability transitions (Kivimaa 
et al., 2021; Coenen et al., 2012; Markard and Truffer, 2008).

In response to this emerging empirical work, several recent con
ceptual papers have examined the broader role disruption can play for 
sustainability transitions (Kivimaa et al., 2021; Tarlan et al., 2024; 
Geels, 2018a). Sustainability transitions are defined as far-reaching 
shifts to new kinds of socio-technical systems (Markard et al., 2012; 
Köhler et al., 2019), where socio-technical systems describe the state of 
and interplay between system components including technology, 
infrastructure, industry, markets, user preferences, science and policy 
(Geels, 2018a, 2004). This perspective broadens the view of disruption 
from individual technologies or firms to encompass system-wide 
changes involving multiple actors, institutions, and societal practices 
(Kivimaa et al., 2021; Geels, 2018a). Building closely on Kivimaa et al. 
(2021), we define disruptive sustainability as far-reaching changes in 
socio-technical systems towards realising environmental, social and 
economic goals, triggered by a high-intensity effect in more than one 
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dimension of technology and infrastructure, markets and business 
models, regulations and policy, actors, networks and ownership struc
tures, and/or practices, behaviour and cultural models. In essence, this 
combines the concepts of sustainability transitions with disruptions by 
implying that disruptive sustainability are those sustainability transi
tions (Markard et al., 2012; Köhler et al., 2019) which are triggered by 
disruptions (high-intensity effects) across different dimensions. In 
keeping with Kivimaa et al. (2021), different types of disruptive sus
tainability have been conceptualized according to the associated 
breadth and speed of change (Kivimaa et al., 2021). Firstly, Kivimaa 
et al. (2021) assert that a broad change implies that several of the di
mensions of disruptive sustainability are affected, namely technology 
and infrastructure, markets and business models, regulations and policy, 
actors, networks and ownership structures, and/or practices, behaviour 
and cultural models (Kivimaa et al., 2021). Crucially, because of the 
systemic nature of disruptions for sustainability transitions, non-linear 
feedback loops exist that imply that technologies, policies or other fac
tors can be both a source of disruption as well as an outcome as part of a 
shifting socio-technical system (Kivimaa et al., 2021). For instance, 
technological disruptions such as electric vehicles with their ability to 
provide grid stabilisation services to local network operators can disrupt 
established incumbent combustion engine technologies and mobility 
infrastructure, as well as automotive and energy markets, business 
models and underlying policy regimes (Uddin et al., 2018). Similarly, 
actors and networks can also either be a dimension that is being dis
rupted, for instance through integrating grid operators into incumbent 
automotive industry networks (Kivimaa et al., 2021; Skeete, 2018), or 
themselves cause disruptions, such as when new entrants with certain 
skill sets develop disruptive technologies (Geels, 2018a). Finally, 
disruption can change individual behaviours (e.g. electric vehicles 
change fuelling behaviours (Hoekstra et al., 2017)), socially embedded 
practices (e.g. lifestyle changes linked to choosing cycling instead of car- 
based commuting for urban transport (Valentini et al., 2023)) and un
derlying cultures (e.g. new business cultures that support employees' 
willingness to accept disruptive changes (Throop and Mayberry, 2017)). 
Secondly, in terms of speed of change, global sustainability challenges 
like climate change, biodiversity loss or food insecurity require rapid 
change in order to avoid system collapse. Rapid and broad socio- 
technical system change often features a notable discontinuity which 
acts as the source for breakdown and transformation of the system 
(Kivimaa et al., 2021; Streeck and Yamamura, 2003).

Yet, while the importance of this kind of disruptive sustainability has 
been discussed in the literature with some detail, its drivers remain 
unclear (Kivimaa et al., 2021; Tarlan et al., 2024; Geels, 2018b). This is 
especially the case for change triggered by disruptions manifesting itself 
across the different dimensions of disruptive sustainability identified by 
Kivimaa et al. (2021). For instance, cross-dimensional disruptions have 
been described in the context of community energy. These community- 
based approaches disrupt incumbent energy distribution business 
models, they reimagine actor constellations by enabling citizens to 
become energy producers, and they challenge established energy con
sumption patterns through fostering new demand-side management 
practices (Kivimaa et al., 2021; Hargreaves et al., 2013). Similarly, car 
sharing challenges market structures through access-based value prop
ositions that reduce ownership demand, while also promoting shifts in 
urban mobility governance networks and daily user-specific mobility 
routines (Martin, 2016). Indeed, many new technologies can only be 
disruptive for sustainability transitions in the sense of achieving long- 
term, systemic shifts if they are accompanied by substantial changes 
in behaviours, practices and cultures (Geels, 2010; Upham et al., 2025), 
a dimension we know particularly little about (Kivimaa et al., 2021). 
Several disruptive technological innovations which the literature has 
focused on such as electric vehicles, carbon capture and sequestration or 
biofuels can instead reinforce established mobility practices and con
sumption behaviours (Kivimaa et al., 2021; Upham et al., 2025; Kanda 
and Kivimaa, 2020; Budinis et al., 2018). Notably in this context, the 

empirical literature has overlooked a set of empirically rich contexts 
where multiple non-technological disruptions occur frequently: Kivimaa 
et al. (2021), in their review, do not manage to identify a single aca
demic study on disruption for sustainability transitions in any low- 
income country, and only one study on a lower-middle income coun
try (the Philippines), a set of countries where a combined half of the 
global population resides (World Bank, 2022). Pressing sustainable 
development gaps in LMICs include secure access to food (SDG 2), health 
care (SDG 3), education (SDG 4), water (SDG 6) and energy (SDG 7) 
(Trotter et al., 2023). Sustainability transitions at the last mile specif
ically where people gain first-time access to such types of fundamental 
goods and services are directly linked to deep shifts in incumbent market 
structures through the creation of entirely new supply options (Trotter 
and Brophy, 2022; Saeed et al., 2016; Terrapon-Pfaff et al., 2018), 
redrawing the actors and networks engaged in value delivery (Coenen 
et al., 2012; Mulugetta et al., 2022; Johnson et al., 2019; Batidzirai et al., 
2021), as well as changing behaviours, practices and even cultural 
models to adjust to new opportunities associated with improved avail
ability of food, health care, education and productive means (Johnson 
et al., 2019; Ilie et al., 2021; Mazzone et al., 2023; Khalid et al., 2023).

In summary, studying disruption for sustainability transitions re
quires conceptual approaches that can account for the connections be
tween dimensions of disruptive sustainability at different levels from 
individual behaviour to the activities of incumbents and new entrants, 
all the way to changes in regulation. In the following section, we suggest 
that a focus on business model innovation offers a promising yet 
underutilized lens to analyse these disruptions across particularly non- 
technological dimensions.

2.2. Business model innovation and disruptive sustainability

The concept of a business model (BM) lends itself to looking at 
connections between a focal firm or organization, the individuals for 
whom a product or service is being developed and the other actors 
whose activities are critical to delivering value (Foss and Saebi, 2017). 
At its core, a BM describes the logic of how a firm creates, delivers, and 
captures value (Teece, 2010; Zott et al., 2011). While different defini
tions exist, a simple and widely used understanding of BM components 
suggests that BMs consist of an organization's value proposition, value 
capture approach and value network (Foss and Saebi, 2017; Teece, 
2010; Zott et al., 2011; Bohnsack et al., 2014; Wesseling et al., 2020; 
Richardson, 2005; Bocken et al., 2014). The value proposition defines 
what type of value is created and for whom; value capture describes how 
that value is monetized or otherwise internalized; and the value network 
encompasses the partners and broader institutional arrangements 
involved in delivering and realising value. These components and the 
underlying logic of focusing on value creation locate organizations 
within wider socio-economic and technological contexts (Zott and Amit, 
2010).

BMI is generally understood as the process of introducing novel, non- 
trivial changes to one or more of these components or their configura
tion (Foss and Saebi, 2017), thus expanding the notion of innovation 
beyond the product or process level. The scope of BMI ranges from 
modular, where changes occur in individual components, to architec
tural where change affects the interdependencies between components 
(Foss and Saebi, 2017). Architectural forms of BMI are thus more com
plex and require attention to the nature of relations between compo
nents. For example, complementarity provides a basis for the 
components of a business model to be combined in ways that generate 
more value than the sum of the parts (Zott and Amit, 2010). But there 
could also be conflicts between components that require substitution 
(Adner and Kapoor, 2010). Interdependencies between components are 
thus central to architectural BMI. And yet studying these in
terdependencies has been a challenge due to limited conceptualization 
of their complexity and of the complexity of identifying links between 
BMI and other outcomes such as performance (Foss and Saebi, 2017).
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In the late 2000s and early 2010s, several seminal papers linked the 
BM concept to sustainability to explore how firms create environmental 
and social value alongside economic returns (Bocken et al., 2014; Stubbs 
and Cocklin, 2008; Schaltegger et al., 2012; Boons and Lüdeke-Freund, 
2013). Empirical studies on sustainable BMIs have frequently focused on 
scaling the deployment of new, more sustainable technologies such as 
electric vehicles (Bohnsack et al., 2014), mobility (Cohen and Kietz
mann, 2014; Hall et al., 2022), renewables (Huijben et al., 2016), off- 
grid energy (Knuckles, 2016) or digital platforms that enable circular 
material flows (Bocken et al., 2014).

While these studies largely understand sustainable business models 
to capture social and environmental value beyond organizational 
boundaries (Schaltegger et al., 2016), they mostly focus empirically on 
firm-internal effects as to how value is created, delivered, and captured 
(Foss and Saebi, 2017; Schaltegger et al., 2012). In response, recent 
conceptual studies on sustainable BMI and on disruption are calling for 
extending the analytical focus of BMI beyond the firm, suggesting that 
BMI could provide a conceptual connection between different system 
elements in sustainability transitions (Kivimaa et al., 2021; Snihur and 
Bocken, 2022). Rather than seeing a BM as one separate and passive 
dimension which needs to be disrupted for sustainability transitions 
(Kivimaa et al., 2021; Tarlan et al., 2024), examples such as community 
energy or car sharing suggest that BMI may itself be a source of 
disruptive sustainability. While BMI has been found to be somewhat 
limited in terms of its ability to disrupt policies and institutions 
(Wesseling et al., 2020; Bolton and Hannon, 2016), Kivimaa et al.'s other 
disruption dimensions, specifically markets, actors and networks, as 
well as behaviours and practices can be directly affected by successful 
sustainable BMI (Kivimaa et al., 2021; Snihur and Bocken, 2022; Martin, 
2016; Hargreaves et al., 2013, also see Section 2.1): New BMs can 
constitute discontinuities that immediately challenge markets through 
the introduction of radically different value logics (Bocken et al., 2014), 
change actors and networks through new alliances with businesses, 
NGOs, cooperatives, public and/or informal sector actors (Upward and 
Jones, 2016), and are able to shift behaviour, practices and cultural 
models through customer engagement strategies that normalize suffi
ciency, sharing, or stewardship (Bocken and Short, 2016; Lüdeke- 
Freund et al., 2024). While incumbent system structures often persist 
(Wells and Nieuwenhuis, 2012), this general view of BMI is consistent 
with Kivimaa et al.'s (2021) suggestions that BMs have the potential 
themselves to be sources of multiple cross-dimensional disruption.

Hence, viewing BMI as a driver rather than only an outcome of 
disruptive sustainability opens up important conceptual and empirical 
avenues for sustainability transitions research. Specifically, by exam
ining how BMs initiate and shape rapid change across multiple di
mensions, BMI can be positioned as a central mechanism for 
understanding disruptive sustainability (Kivimaa et al., 2021; Snihur 
and Bocken, 2022). This framing allows for a more dynamic theorization 
of BMs as tools of transitions characterised by rapid and deep change. At 
the same time, it has the potential to contribute to the BMI literature 
itself by answering calls to extend research beyond internal firm out
comes and to assess how business models affect systemic structures and 
societal practices (Snihur and Bocken, 2022; Boons and Lüdeke-Freund, 
2013; Schaltegger et al., 2016).

3. Methods and data

To explore the connection between BMI and disruptive sustainabil
ity, we undertook a review of academic literature on the last mile in 
LMICs. We combine a systematic and theorizing approach to our review, 
informed by recent advances in review research in the social sciences 
(Kunisch et al., 2023). Doing so allows us to go beyond what has been 
identified in the primary studies on which our review is based and to 
help us to focus on a practical question rather than a “body of literature” 
(Kunisch et al., 2023; Rynes and Bartunek, 2017).

For the systematic component of our review, we chose academic 

work on the phenomenon of the last mile for two reasons. First, although 
the term may give the impression of an incremental change, providing 
services that address sustainable development challenges at the last mile 
instead requires disruptive approaches. The last mile is a term 
commonly used in the literature and practice to refer to people and 
places that are “under-served and excluded, where development needs 
are greatest, and where resources are most scarce” (Pedrajas and Cho
ritz, 2016, p.3). Continuing to follow existing, often centralized ap
proaches is unlikely to address sustainable development at the last mile 
due to this combination of remoteness and resource scarcity. Instead, 
approaches that have been able to provide services to the last mile, and 
by doing so address multiple SDGs, often challenge dominant para
digms. For example, mobile money innovations came about through 
attempts to provide financial services to those typically excluded. M- 
Pesa in Kenya and other examples of mobile money have enabled low- 
income countries to leapfrog existing approaches by challenging the 
idea of the need for a physical infrastructure that relies on banks 
(Lashitew et al., 2019). Similarly, off-grid energy emerged as an 
approach to delivering access to electricity for remote and resource- 
constrained communities where centralized grid infrastructure has 
been unable to deliver (Bisaga et al., 2021). Furthermore, both mobile 
money and off-grid energy solutions emerged from a focus on the last 
mile but have widespread implications for service delivery across the 
board and as a result for addressing several SDGs. This makes the last 
mile a unique setting to study disruptive sustainability which is 
composed of both disruptions (e.g., access where there was none before) 
and change in different dimensions of systems.

Second, due to the resource-scare nature of last mile settings, 
disruption is often driven by business model innovation. Technological 
innovation alone has been insufficient in addressing the last mile (Rolffs 
et al., 2015). Systemic barriers such as a lack of access to finance often 
prevent customer access to these technologies and/or hinder the align
ment of technologies with customers' needs. BMI can enable the avail
ability of existing technologies in areas where they were previously 
inaccessible or ways of adapting deployment to address context-specific 
barriers and needs (Trotter and Brophy, 2022). These two features of the 
last mile, i.e. the need for disruptive approaches that go beyond tech
nological innovation, make this phenomenon an ideal case for us to 
investigate the connection between BMI and disruptive sustainability.

3.1. Search strategy and sample – systematic review process

Systematic literature reviews draw from prior knowledge as the main 
source of data to develop new insights (Kunisch et al., 2023). A key 
feature of these reviews is the importance of applying a rigorous and 
transparent approach to searching for and then choosing the data to 
include and exclude from the sample (Hiebl, 2023). This process 
involved three main steps. First, we conducted a comprehensive search 
using Scopus and Web of Science to identify relevant literature. Alter
native academic search engines were not used as they did not allow for 
our comprehensive search string.

Our focus was on articles that explicitly used the term “last mile” in 
low-income countries. We chose this term because it is commonly used 
to describe a specific phenomenon across multiple empirical settings 
where access to services has been difficult to date to deliver (Pedrajas 
and Choritz, 2016). An alternative search approach would be to use 
terminology such as marginal, remote or rural which would lead to a 
more general set of studies that would then need to be narrowed down 
by including additional terms for different types of services. The use of a 
key term that is relevant and widely used in the literature across 
different empirical settings reduces the bias we might introduce towards 
specific services such as sanitation, electricity, transport if we were to 
follow this alternative approach.

We applied a Boolean keyword search using the term “last mile” in 
the title, keywords and abstract fields. We decided not to include search 
terms relating to BMs or BMI to avoid the risk of unwillingly excluding 
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studies that discuss relevant types of innovativeness or novelty, but do 
not explicitly use these terms. We included all low-income countries 
(LIC) and lower-middle income countries listed by the World Bank 
individually to avoid missing relevant studies that do not use a catego
rization such as “LIC” or “LMIC” as a key term (World Bank Country and 
Lending Groups, 2022). Additionally, we included the terms “low in
come countr*”, “low middle income countr*”, LIC, LMIC, “emerging 
econ*”, “emerging market*”, “developing econ*”, “developing mar
ket*”, {bottom of the pyramid}, {base of the pyramid}, “BOP” in the 
search string for instances in which an article quotes observations for a 
group of countries. The terms “bottom of the pyramid” and alternative 
terms commonly used synonymously to low-income or lower-middle- 
income countries were put in brackets to also find documents that 
contained this exact phrase. All terms were placed in quotation marks to 
ensure articles were not included based on grammatical coincidence.1

Second, we developed inclusion and exclusion criteria to identify the 
sample of papers for our initial analysis. We included peer-reviewed 
articles and reviews, across disciplines, with a focus on innovation, 
appearing in databases from the earliest available year until 31st of 
August 2023. We searched across subject areas, including, among 
others, social sciences, business and management, medicine, and en
ergy. We chose not to restrict our search to select disciplines as inno
vation of BMs can occur across fields and we wanted our process to 
challenge our preexisting beliefs (Hiebl, 2023). We explored a wide 
range of journals to consider the chance that a new field might develop 
either from the margins or within specialized areas of mainstream dis
cussion (Beckman et al., 2023). Although the journal rating is often used 
to assess the quality of the article in management research, this is a 
debated issue (Hiebl, 2023). Relying on journal rating alone in our case 
would have restricted the geographical coverage due to the limited 
attention to LMICs in top-tier journals (Wickert et al., 2024). Instead, we 
developed three main exclusion criteria. First, we excluded books, book 
chapters, conference proceedings, working papers, and reports and non- 
English language papers (Ojong et al., 2021), articles where the term last 
mile was used in a way that did not apply to service provision, or where 
the country in focus was not low-income or lower-middle income. Sec
ond, we excluded grey literature to reduce quality issues with the sample 
(Hiebl, 2023). Although grey literature could provide a rich source of 
data on a variety of last mile contexts, we decided to focus our attention 
instead on broad range of journals, many of which are applied and as a 
result also close to the context.

Third, we reviewed the journal list and removed any articles pub
lished in journals known to have questionable publishing practices, i.e. 
where the journals prioritize their own self-interest over scholarship 
(Cukier et al., 2020). Although multiple lists exist to identify these 
journals, it is not always clear which lists to use and on which criteria 
they are based (Rice et al., 2021). Where we were unclear, we read 
through specific articles to discuss any quality concerns. We focused in 
particular on ensuring that the papers we included transparently 
explained both their conclusions and their process in reaching these 
conclusions, a key feature in quality assurance distinguishing scholarly 
studies from grey literature (Adams et al., 2017). Overall, the search 
yielded 483 results: 271 on Scopus and 212 on Web of Science. After 
removing duplicates from the sample, and applying all exclusion 
criteria, 228 unique papers remained. To ensure the validity of the da
tabases used and to avoid potential bias in the sample, we checked for 
country of first author affiliation. Nearly 60% of final sample papers 
were authored by scholars with an affiliation in a low-income or lower- 
middle income country, which also corresponded with the country of 
investigation. Fig. 1 provides an overview of the sampling process.

Fourth, we narrowed down this sample of 228 papers to identify a 
final sample that focuses specifically on business model innovation for 
sustainable development. We used existing theory to guide this part of 

the process. We agreed as an author team on the definitions for codes to 
identify changes in components of business models or in the structure 
linking these components, building on the seminal paper of Foss and 
Saebi (2017). The full text of each paper was then coded by the first 
author and as the coding advanced, examples were discussed with the 
other authors allowing for any inconclusive examples to be identified, 
discussed and jointly evaluated until full agreement was reached. During 
this step, we also assessed to what extent the sample engages with sus
tainable development. We operationalized sustainability by coding the 
primary focus dimension (environmental, social, and governance) of 
each article. In addition, we went beyond this initial categorization by 
systematically identifying which of the 17 SDGs each article addresses. 
All reviewed articles engage with at least one SDG, confirming that 
sustainability considerations are a core element across the literature 
analysed. This resulted in a final sample of 68 papers.2 Table 1 provides 
illustrative examples for the coding of the business model innovation 
components.

3.2. Data analysis – theorizing review process

The theorizing part of our review allows us to analyse the connection 
between BMI and disruptive sustainability which is our key question of 
interest. This required us to analyse our final sample using multiple 
cycles of coding. First, we started with thematic open coding for BMI 
interdependencies and disruptive sustainability. Two authors coded the 
papers individually to identify possible codes that could be used for 
describing the interdependencies between components of the business 
model and the categories of disruptive sustainability. Once this was 
completed, we discussed the identified themes together. If there were 
any discrepancies, we went through the article in question again 
together to come to a common understanding. During this cycle of 
coding, we noticed overlap between our emerging coding and the di
mensions of disruptive sustainability identified by Kivimaa et al. (2021). 
Second, we decided to proceed inductively with the coding of BMI in
terdependencies. For the dimensions of disruptive sustainability, we 
drew from Kivimaa et al. (2021) and narrowed down on the dimensions 
of actors, networks, and ownership structures, markets, and behaviour, 
practices, and cultural models. As before, this was discussed iteratively 
in the author team. In the latter dimension, we follow Reckwitz's (2002)
practice theory approach, implying that “behaviour” refers to individual 
acts or choices, while “practices” are socially embedded, routinized 
patterns of activity which shape how behaviours are enacted (Reckwitz, 
2002).

Fig. 1. Sampling process.

1 The full search string is provided in Appendix A. 2 The full list of journals and articles is provided in Appendix B.
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Importantly, we coded across all dimensions of disruptive sustain
ability, including technology and infrastructure as well as regulation and 
policy. However, we focused the analysis on the most salient forms of 
change, in line with our definition of disruptive sustainability as 
requiring change across more than one dimension. With respect to high- 
intensity effects occurring in the dimension of technology and infra
structure, we applied a deliberately strict definition. The studies under 
review rarely involved the introduction of entirely novel technologies 
and, as a result, variation along this dimension was limited. Instead, 
disruption most often occurred through changes in access to, delivery of, 
or use of existing technologies (e.g., solar home systems, mobile 
phones). We also explicitly captured shifts across the dimension of 
regulation and policy. For instance, in the case of free school meal 
provision in India, regulators introduced an ICT-based monitoring re
form that involved daily, randomized calls to designated teachers to 
collect information on meal uptake, thereby addressing leakage in a 
newly implemented welfare distribution mechanism (Debnath et al., 
2023). Further, our analysis indicated that innovations in regulation and 
policy could enable disruption across other dimensions, for instance 
promoting the offtake of the solar energy sector by introducing tax ex
emptions (Bisaga et al., 2021). At the same time, our analysis showed 
that disruptive sustainability at the last mile frequently emerges in 
contexts characterised by absent or insufficient policy intervention, 
creating space for non-state actors to innovate. In some cases, such 
bottom-up innovations subsequently informed policy change. For 
instance, in the context of community health workers, programme 
design elements informed the design of a national community health 
programme (Luckow et al., 2017). Overall, however, instances of 
disruption in this dimension were relatively rare, offering limited vari
ability and motivating our decision to focus the analysis on dimensions 
where disruptive change was most pronounced.

During this stage, we noticed the salience of different depths of 
changes within these dimensions, and a correspondence of these 
different depths to Meadows (1999, 2008) seminal work on systems 
interventions (Meadows, 1999, 2008). Meadows work on the nature of 
system change suggests that individual, observable system elements like 
a single actor, a single market transaction or a behaviour are the most 
basic components of systems. Changes that occur at this system element 
level are comparably shallow as they do not immediately lead to deep 
system change by themselves and can easily be reverted (Meadows, 
1999) at little cost. At a medium level, systems theory describes 

networks of actors (with interconnections and feedback loops between 
them), market structures and more deeply engrained practices. Ac
cording to Meadows (1999), change in these interactions between ele
ments drive new internal dynamics of the system which are more 
effective means to create change. Finally, Meadows discusses the social 
structures and unpinning world views, which in our terms of Kivimaa 
et al.'s (2021) dimensions correspond to underlying ownership struc
tures, market logics and cultural models, as the deepest ways to change 
systems. Indeed, Kivimaa et al. (2021) themselves invoke the notion of 
“deepening of the dimensions”, albeit without further developing this 
explicitly.

Third, the first author coded the full sample, and the second author 
coded a sub-sample (O'Connor and Joffe, 2020). Inter-coder reliability 
was initially 75% and increased to 98% after examples were discussed 
and agreed upon. During this process, we also clarified the definitions 
for our codes and documented these to facilitate the replication of our 
approach. Finally, we used our coding to help us to compare examples in 
similar and different settings to understand the patterns connecting in
terdependencies in BMI to disruptive sustainability. This allowed us to 
derive mechanisms and associated sub-mechanisms enabling BM to 
contribute to disruptive sustainability at the last mile. Mechanism-based 
explanations are rooted in sociology and highlight how two constructs 
(in our case BMI and disruptive sustainability) are related by describing 
the means through which they are linked (Trotter and Brophy, 2022). 
This approach allows us to develop a middle-range theory to support 
theory building on the basis of semi-generalizable phenomena 
(Hedström and Wennberg, 2017). The identification of mechanisms thus 
helps to expand existing theory related to disruptive sustainability and 
inform emergent theory at the intersection between BMI and disruptive 
sustainability (Johnson and Schaltegger, 2020). Table 2 and Table 3
illustrate the coding structure we developed for disruptive sustainability 
and for the interdependencies between business model innovation 
components.

3.3. Limitations

There are five key limitations of our work that provide opportunities 
for future research. First, we are unable to provide clear evidence for 
connections between BMI and all dimensions of disruptive sustainabil
ity. The setting of the last mile is particularly suited to studying con
nections to behaviours, practices, and cultural models, actors, networks 

Table 1 
Illustrative examples for innovation of business model components.

Exemplary 
reference

Value proposition innovation Value capture innovation Value network innovation

(Heuër, 2017) Solar technologies for rural households, 
businesses, and institutions

Grant funding and sale of solar technologies to female 
micro-entrepreneurs on micro-consignments

Local women entrepreneurs sell products to 
communities; work with NGOs to expand network of 
micro-entrepreneurs

(Pamela et al., 
2021)

High-protein complementary foods for 
children in affordable sizes

Sale of complementary foods in repackaged affordable 
sizes in poor communities

Local women entrepreneurs sell product to social 
network while educating parents on the benefits of 
ready to use complementary foods

(Nyqvist et al., 
2019)

Provide basic curative and preventative 
health services and increase access to low- 
cost, high-impact health products

Cross-subsidization of product prices; Sale of basic 
health products to community health promoters (CHPs) 
at wholesale price (on average 30% below market 
prices); CHPs sell them to community members below 
market prices (on average 10% below); small 
performance-based incentives to encourage CHPs to 
register pregnant women and visits of newborns (~ 
$0.65 per registration/newborn visit)

The programme relies on “Avon-like” networks of door- 
to-door mobile CHPs who conduct home visits within 
their community, educate households on essential 
health behaviours, provide basic medical advice, and 
refer the more severe cases to the closest health center

(Diochon and 
Ghore, 
2016)

Distribution platform for farm inputs such 
as high quality seeds, fertilizers, 
chemicals, animal feed, medicines, etc. 
and services

Not-for-profit trust; supported by donor funding; 
building a micro-franchise network based on wholesale 
margin

Franchisees, i.e. agro-dealers who converted their shop 
to a Farm Shop Franchise; producers and suppliers of the 
agricultural inputs

(Yadav et al., 
2019)

Diverse solar PV products Payment plan with an initial upfront deposit followed 
by daily/weekly/monthly payments for up to one year 
to own the system

Joint marketing with mobile network partners; strong 
dealer networks, customer helplines, remote 
monitoring, digital technology platform M-KOPAnet
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and ownership structures, and markets. We decided to focus on these 
three as we could not find extensive evidence for the technology and 
infrastructure as well as regulation and policy dimensions of disruptive 
sustainability. This provides an opportunity for future research to adapt 
our approach to other phenomena and to explore whether the same 
patterns apply. Second, and relatedly, our setting is particularly well 
suited in generalizing to settings where existing technologies are avail
able but have struggled to have desired impact, and where policy 
intervention has struggled or been absent to date. This limits the 
generalizability of our findings and suggests further research on the 
connection between BMI and disruptive sustainability in settings where 
new technologies are in the early stages of development and where 
policy interventions have been more widespread. At the same time, the 
focus on existing technologies provides us with the opportunity to 
highlight the non-technological dimensions of disruptive sustainability 
which have been underexplored to date (Kivimaa et al., 2021). Third, we 
are unable to observe long-term change through our coding of disruptive 
sustainability. While we find strong evidence of positive contributions to 
the SDGs and our coding allows us to identify a trigger, we cannot 

determine whether this trigger will lead to long-term impact. Future 
longitudinal, empirical research on specific settings and across settings 
would be required to understand these impacts. Fourth, our final sample 
is drawn from diverse journals which is both a strength and limitation, 
particularly in terms of differences in article quality. In addition to our 
exclusion criteria described in the methods, we address this quality 
concern by using our coding as a way of identifying patterns across 
studies rather than relying on the insights from any specific study. In 
fact, this is a feature of theorizing reviews, where the answer to the 
question of interest is not a focus of any individual study but emerges 
from comparisons across studies on a phenomenon. Fifth, our analysis 
focuses on expanding the key dimension of depth regarding disruptive 
sustainability. While we argue in the paper that this dimension is critical 
but has been largely missed up to this point, our manuscript does not 
study the relationship between depth, speed and breadth in detail. We 
see a lot of potential for future work to assess the extent to which depth, 
speed and breadth of disruptive sustainability are trade-offs, or can 
indeed be synergetic and potentially self-reinforcing, following a posi
tive tipping point logic (Farmer et al., 2019a). It will be crucial to study 

Table 2 
Overview of coding structure for dimensions of disruptive sustainability.

Aggregate dimension Dimension-specific system depth Second-order codes First-order codes

Markets Shallow Market elements Product design approach
Parts of supply chain

Medium Market structures Product and service delivery models
Customer relationships and experience
Supply chains

Deep Market logics Market dynamics and interactions
New market opportunities

Behaviour, practices, cultural models Shallow Behaviours Economic empowerment
Social and personal agency shifts

Medium Practices Co-benefits across different practices
Novel service practices
Knowledge systems shifts

Deep Cultural models Trust in and acceptance of novel products, services, approaches
Gender norm shifts

Actors, networks, ownership structures Shallow Actors Focal actors of disruption
Supporting actors of disruption

Medium Networks Recombination of different actor groups
Roles and dominance of system actors

Deep Ownership structures Ownership over ideas
Alternative ownership models

Table 3 
Overview of coding structure for how interdependencies between business model innovation components influence the problem-solution nexus in the context of 
disruptive sustainability.

Business model component 
interdependencies

Problem-solution nexus mechanisms Second-order themes First-order codes

Value proposition - value network Re-define boundary conditions of problem- 
solution space

●Broadening scope of problem-solution 
nexus

●Integrating interlinked services
●Including local perspectives on problems 
and solutions

●Resetting the purpose of the problem- 
solution nexus

●Fostering needs-informed approach to 
problems/solutions
●Increasing awareness of problems/solutions

Value proposition – value capture Enable new problem-solution match ●Facilitating superior products/services ●Facilitating economic benefits
●Facilitating social benefits

●Monetizing local needs ●Distilling valuable product features
●Reducing the costs of access

Value capture – value network Facilitate implementation ●Ensuring resilience of solutions ●Activating network to sustain affordability
●Sustaining the ability to offer the solution

●Ensuring scale of solutions ●Increasing geographic reach
●Increasing time efficiency

Value proposition - value capture - 
value network

Iterate ●Experimenting continuously ●Fostering problem-solution immersion
●Institutionalizing continuous problem- 
solution evaluation
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how much this is shaped by different contexts.

4. Results

In this section, we first unpack three dimensions of disruptive sus
tainability that emerged from our analysis. We then explain how the 
different interdependencies between the BMI components of value 
proposition, value capture and value network innovation drive disrup
tive sustainability at the last mile in LMICs by re-defining the associated 
problem-solution nexus. Exemplary evidence for each dimension of 
disruptive sustainability and the interdependencies between BMI com
ponents are provided in Appendices C–E and F–I, respectively.

4.1. Disruptive sustainability

We focus on a range of examples where a disruption happens in the 
way that access is provided. We identify three dimensions of disruptive 
sustainability, which refer to the associated change in systems connected 
to the disruption: (1) behaviours, practices, and cultural models, (2) 
actors, networks, and ownership structures, and (3) market logics, 
structures and elements. We observe that shifts within each dimension 
happen at three levels: shallow, medium, and deep. In the dimensions 
we examine, BMI component interdependencies cause disruptions that 
trigger shallow shifts across the dimensions of disruptive sustainability 
affecting behaviours, specific actors, or market elements. Medium-level 
shifts affect practices, networks, or market structures. In contrast, BMI 
component interdependencies causing disruptions that trigger deep 
shifts challenge foundational paradigms, including cultural models, 
ownership structures, and/or market logics.

4.1.1. Behaviours, practices, and cultural models
First, we identify behaviours, practices and cultural models as a 

dimension of disruptive sustainability. Changes in behaviours represent 
a shallow shift in this dimension and manifest in economic empowerment 
and social and personal agency structures. Economic empowerment is 
related to income generation and income diversification of marginalized 
populations. For instance, while last mile households have traditionally 
relied on subsistence farming for income, business training often triggers 
shifts in behaviour towards engaging in micro-entrepreneurship that 
supplements existing income-generating activities. Rather than replac
ing agricultural livelihoods, these micro-entrepreneurs often comple
ment existing economic activities, contributing to greater income 
stability (Bensch et al., 2021). Economic empowerment thus reflects a 
gradual behaviour shift away from sole reliance on farming towards 
more diversified and sustainable economic strategies. Changes in social 
and personal agency structures are associated with increased social 
empowerment of marginalized groups. For instance, in households not 
connected to the electricity grid, gaining access to solar power triggers 
changes in behaviours by enabling women to manage their time more 
freely. Specifically, as solar power reduces the need for time-consuming 
tasks like traveling far to obtain fuel, women can adjust their schedules 
by engaging in more daytime work outside the home, and in the evening, 
improved lighting enables greater mobility and productivity, while also 
enhancing the sense of security (Bisaga et al., 2021).

Changes in practices represent a medium-level shift and manifest by 
enabling co-benefits across practices, improving support for novel service 
practices, and knowledge system shifts. Co-benefits across practices refer to 
the simultaneous advantages that arise when improvements in one 
domain create positive ripple effects in others. For instance, the 
disruption created through access to off-grid energy in remote and low- 
resource settings generates significant co-benefits across other practices 
such as food security, education, health, gender equity, and personal 
safety (Bisaga et al., 2021). Specifically, solar-powered irrigation and 
cooking technologies enhance practices in agricultural productivity and 
improve food preparation, thereby supporting household nutrition and 
food security. In the health sector, solar energy facilitates essential 

practices such as reliable storage of temperature-sensitive medicines and 
vaccines in rural clinics, strengthening primary healthcare delivery. 
Educational outcomes are also positively impacted as extended lighting 
hours allow children to study in the evenings, creating safer and more 
conducive learning environments that support academic achievement 
(Bisaga et al., 2021).

Novel service practices refer to the adoption and scaling of novel 
product or service delivery models, often requiring targeted capacity- 
building and incentives. For example, providing physicians with tar
geted training and financial incentives has increased their engagement 
with novel healthcare delivery practices such as telemedicine 
(Chakraborty et al., 2018). In parallel, increasing demand-side aware
ness is equally critical. Low immunization coverage is frequently 
attributed to “lack of knowledge and ignorance among population” 
(Luckow et al., 2017, p.2). Addressing this gap, training programmes for 
traditional birth attendants have proven effective: “they felt empowered 
in counselling parents… [They] believed parents have become aware 
and responsible. Initially, [traditional birth attendants] had to work 
hard to motivate parents but now parent's attitudes have improved and 
they were coming to [the traditional birth attendants] for vaccination” 
(Luckow et al., 2017, p.5). These examples illustrate how BMIs that 
incorporate incentives, training and engagement between community 
members and health providers can cause disruptions that trigger shifts in 
healthcare practices and increase their uptake (Lahariya et al., 2020).

Knowledge system shifts refer to the transformation of conventional 
understandings by introducing new sources or forms of knowledge 
dissemination. In the agricultural sector, for example, farmers often face 
limited choices and inadequate guidance on the correct use of agricul
tural inputs. By coupling quality inputs with farmer education, organi
zations like Farm Shop are improving agricultural outcomes by 
providing the know-how needed to “increase production and income, 
which ultimately results in a better quality of life.” (Diochon and Ghore, 
2016, p.5).

Changes in cultural models represent the deepest shift in this 
dimension of disruptive sustainability. These shifts involve a funda
mental change in values, norms and social expectations. They are 
particularly visible in the creation of trust in and acceptance of novel 
products, services and approaches and in gender norm shifts that shape 
power dynamics within households and communities. One prominent 
manifestation of cultural model shifts is the increasing trust in off-grid 
energy solutions and their providers. Many energy access projects in 
low-resource contexts have failed not due to technical shortcomings, but 
because of a lack of community buy-in due to protective scepticism to
wards external actors and unfamiliar technologies (Heuër, 2017). 
However, these deep-seated cultural factors can be overcome through 
community-based strategies that build relational trust. Awareness- 
raising and education around new technologies, particularly when led 
by locally embedded actors, play a crucial role in changing cultural 
norms and values, thereby enhancing acceptance (Heuër, 2017).

In parallel, gender norm shifts reflect another key aspect of cultural 
model shifts. Historically, cultural models in many rural and remote 
communities have positioned men as the primary economic actors and 
decision-makers, limiting women's control over household assets and 
financial decisions, particularly in areas such as health, education, and 
nutrition. These cultural norms are intensified by geographic, political, 
and economic isolation that often characterizes such regions, com
pounding the marginalization of women and restricting their autonomy 
(Hedström and Wennberg, 2017, p.988). Our findings indicate signifi
cant shifts in these cultural models. Notably, where women have gained 
access to financial and social capital through entrepreneurial initiatives, 
there is evidence of meaningful shifts in gender dynamics (Tiwari et al., 
2019). As women engage more actively in income-generating activities, 
their ability to make independent decisions about household spending 
increases. This has translated into measurable gains in expenditures on 
children's education, healthcare, and nutrition (Tiwari et al., 2019). 
Further, as women's businesses grow and their contributions become 
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more visible and valued, prevailing cultural norms are challenged. In 
many cases, “men adapt to and accept their partners' changing role” 
(Hedström and Wennberg, 2017, p.995), signalling a potential emer
gence of more equitable decision-making practices within households 
and communities.

4.1.2. Actors, networks, ownership structures
Second, we identify actors, networks, and ownership structures as a 

dimension of disruptive sustainability. Changes in actors represent 
shallow shifts, including focal actors of disruption and supporting actors of 
disruption. Focal actors of disruption are those who either directly 
implement or benefit from the solutions, such as an off-grid energy 
company providing first-time access to electricity or nurses that 
administer first-time quality health care. For instance, Essmart's distri
bution platform solution addresses gaps in last mile product dissemi
nation and knowledge flow, strengthening the overall infrastructure for 
technological innovation (Farmer et al., 2019a, p.1637). In humanitar
ian contexts, changes in refugee registration processes illustrate how 
actors who were external originally can be focal actors of disruption. 
Initially, registration was “very time and resource intensive”, relying on 
manual data entry and paper cards that were prone to damage, loss, 
theft, and fraud (Johnson and Schaltegger, 2020, p.1005). The multi
national shipping company UPS offered support by customizing a digital 
solution, resulting in “distributions cut from eight hours to three. 
Violence dropped significantly. The cards were impossible for gang 
members to copy” (Johnson and Schaltegger, 2020, p.1006). Thus, ac
tors supporting disruptive sustainability can facilitate efficiency and 
accountability gains.

Supporting actors of disruption are those whose existing roles, tech
nologies, or infrastructures enable the emerging solutions. In the 
decentralized energy sector, telecommunications companies have 
played an influential role by broadening the availability and function
ality of mobile payment systems, which underpin the growth of pay-as- 
you-go solar home system providers (Yadav et al., 2019). An example 
from Rwanda highlights how educational institutions have responded to 
the growing off-grid solar market by integrating solar energy courses 
into university and vocational curricula, aligning with and supporting 
emerging labour demands (Bisaga et al., 2021).

Medium-level shifts in this dimension impact established networks 
by recombining different actor groups and changing roles and dominance of 
system actors. Recombining different actor groups involves the strategic 
alignment of organizations with existing local structures to scale in
novations rapidly and inclusively. For example, instead of establishing 
new grassroots networks, GNFC partnered with local organizations to 
build an extensive network of over 220,000 rural women as neem seed 
collectors across 4000 villages within two years of initiating the pro
gramme (Bensch et al., 2021, pp.14-15).

Shifts in roles and dominance of system actors refer to changes in re
sponsibility and influence within a network, particularly when con
ventional actors are replaced or complemented by other actors in the 
network. An illustrative example stems from the healthcare sector, 
where the responsibilities typically held by formal health workers were 
redistributed to traditional birth attendants (Sahito et al., 2020). 
Traditional birth attendants were perceived as more effective in pro
moting vaccination due to their gender, local embeddedness, and 
stronger relationships with mothers. Their familiarity with community 
norms and access to homes meant that including them in the distribution 
network made it possible to reach newborns and their mothers more 
effectively than external vaccinators, who often lacked comparable ac
cess or local knowledge (Sahito et al., 2020).

Changes in ownership structures represent the deepest shift in this 
dimension of disruptive sustainability. We identify two central aspects: 
shifts in ownership over ideas and the emergence of alternative ownership 
models. Ownership over ideas highlights the transition from passive ben
eficiaries or customers to active co-stakeholders. For instance, the Self- 
Employed Women's Association (SEWA), a cooperative-based 

organization in India, has established village-level centres managed by 
local women working in the informal economy. These centres serve as 
hubs for disseminating health-related information, enabling women to 
reclaim control over public health entitlements by both becoming 
informed and educating others. Moreover, the centres function as plat
forms for civic engagement, facilitating interaction with local author
ities and fostering women's active contribution to shaping how public 
health services are accessed and improved. This initiative has thus cat
alysed voice and agency among marginalized groups (Meadows, 2008, 
p.86).

Alternative ownership models challenge conventional asset control 
structures by introducing more flexible and equitable forms of owner
ship. For instance, in the pay-as-you-go solar energy sector, consumers 
gradually acquire full ownership of energy systems by completing a 
payment plan at which point the device is permanently unlocked for 
their use (Yadav et al., 2019; Barry and Creti, 2020). Additionally, 
through the integration of existing solar home systems into peer-to-peer 
microgrids, users are enabled to trade surplus electricity with one 
another. This “swarm electrification” approach transforms consumers 
into prosumers and underscores how shifts in ownership structures, both 
conceptual and material, can help unsettle traditional hierarchies and 
contribute to disruptive sustainability (Sahito et al., 2020, p.84).

4.1.3. Markets
Third, we identify shifts in markets as a key dimension of disruptive 

sustainability. This dimension can be further disaggregated into three 
components: shifts in market elements, market structures, and market 
logics. Changes in market elements represent shallow shifts in this 
dimension, involving localized market inefficiencies such as limited 
access or monopolized distribution, without yet altering broader market 
structures. Two primary subcategories are: novel product design approach 
and partial supply chain adaptation. Novel product design approach em
phasizes the need for tailored innovations, particularly for last mile 
customers in LMICs. The complexity of socio-economic and cultural 
conditions in these contexts renders standardized market offerings 
ineffective. Instead, a strategy of continuous prototyping and iteration is 
essential to develop offerings that meet local needs (Goyal et al., 2017). 
Crucially, BMIs that enable product designers to learn to recognize and 
respond to the nuanced preferences of marginalized customers are key 
as customers may be willing to pay more for products or services with 
higher perceived utility (Lahariya et al., 2020, p.1636).

Partial supply chain adaptation involves redesigning or integrating 
supply chain elements to improve efficiency and expand access in un
derserved regions. For example, in the healthcare sector, delivery and 
inventory systems for tuberculosis medication were significantly 
improved by integrating them with existing logistics for antiretroviral 
treatments, streamlining operations and thus extending the reach of the 
supply chain (Odume et al., 2020). Similarly, decentralized water sys
tems serviced by mobile water delivery trucks have extended water 
access to remote areas that lie beyond the reach of traditional infra
structure (Li et al., 2022).

Changes in market structures refer to medium-level shifts. Unlike 
shallow shifts in market elements, these reshape how stakeholders 
interact within market structures, often redefining the flow of infor
mation and goods and the terms of participation. This includes changes 
in product and service delivery models, customer relationships and experi
ence, and supply chains. Changes in product and service delivery models 
often involve leveraging digital and mobile technologies that shift 
market access structures to bypass traditional physical infrastructure. 
For example, mobile health solutions use widespread mobile coverage to 
facilitate data collection, enable remote care coordination, and support 
healthcare delivery in resource-constrained settings (Bhatt et al., 2018). 
Similarly, telemedicine facilitates changes in conventional healthcare 
models by enabling remote diagnosis and reducing the reliance on in- 
person consultations (Chakraborty et al., 2018).

Customer relationships and experience entails a shift from transactional 
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to relational models of engagement. In agriculture, farmers' mobile 
phone numbers have become identifiers linked to tailored services such 
as educational content, purchase tracking, and personalized follow-ups 
(Diochon and Ghore, 2016). This personalization improves customer 
experience and supports a deepening market participation by building 
sustained relationships and enabling targeted interventions. In public 
health, communication tools like text message reminders are used to 
improve vaccination adherence, demonstrating how digital solutions 
can enhance patient-provider interaction and service uptake among 
communities through low-cost, scalable methods (Mekonnen et al., 
2021).

Changes in supply chains involve addressing market barriers to 
improve access and efficiency, while distributing value more equitably. 
For instance, organizations that integrate community actors into their 
supply chains are creating more inclusive value flows that benefit local 
stakeholders across the entire value chain (Heuër, 2017). Another 
example from Kenya demonstrates how an initiative tackled a distri
bution bottleneck at the last mile by negotiating with the manufacturer 
to package goods in smaller, affordable units at the production stage 
(Pamela et al., 2021). This approach challenged traditional market 
structures by altering the supply chain to respond to spending patterns 

of low-income consumers.
At the deepest level, shifts in market logics involve change in the 

underlying norms, rules, and institutional structures underpinning how 
markets function. This includes market dynamics and interactions and new 
market opportunities. Changes in market dynamics and interactions involve 
altering established patterns of control and agency within existing 
market systems. This often includes enhancing consumer agency and 
reducing the dependence on monopolistic practices. For instance, in 
contexts where households face unreliable and expensive grid elec
tricity, the growing adoption of pay-as-you-go off-grid solutions repre
sents a substantive shift in energy market logics. These decentralized 
models enable consumers to bypass traditional utility providers in 
favour of more flexible services (Barry and Creti, 2020). Similarly, in 
India, digital “portability” schemes within public food distribution sys
tems give beneficiaries more control over where and when to access 
entitlements. This reduces the monopolistic power previously held by 
local store owners, thereby mitigating persistent inefficiencies and 
abuses such as overcharging or poor service (Barry and Creti, 2020, p.4).

Creating new market opportunities refers to shifts in market logics by 
driving productivity or the emergence of novel business models. In sub- 
Saharan Africa, the limited geographic coverage of national electricity 

Table 4 
Illustrative example of relationship between business model innovation component interdependencies and depth of disruption for the case of off-grid energy.

Dimensions of disruptive sustainability

Interdependencies Behaviour, practices, and cultural models Actors, networks and ownership structures Markets

Value proposition - value 
capture innovation

Behaviours: Economic empowerment (e.g., 
savings by customers can be spent on 
education and other items)  

Practices: Co-benefits across different 
practices (e.g., benefits to education, 
agriculture, health practices)

Actors supporting disruption (e.g., 
telecommunications provider extending mobile 
lines and thereby pay-as-you-go (PAYG) solutions)

Market logics: New market opportunities 
(e.g., increased productivity and competition, 
and secondary businesses)  

Market logics: Market dynamics and 
interactions (e.g., substitution effect)

“The money that both the women entrepreneurs 
and the (female) customers are able to earn/save 
from the Solar Sister products generates 
additional income for the household, which can be 
used for the children's education, health care, 
clothing or food.” (Lahariya et al., 2020, p.5)

“A wider implementation of PAYG SHSs in rural 
Kenya was led by telecommunication operators who 
supported the development of innovative mobile 
payment platforms with the expansion of mobile 
telephony.” (Yadav et al., 2019, p.143)

“our results point out a substitution effect from 
expensive and unreliable on-grid electricity 
service to off-grid devices allowing lighting, 
radios, mobile charging” (Goyal et al., 2020, 
p.2)

Value proposition - value 
network innovation 

Cultural models: Trust in novel products, 
services, approaches (e.g., via women-to- 
women networks)

Ownership structures: Ownership over ideas 
(e.g., via community engagement and 
participatory decision-making)

Market logics: Market dynamics and 
interactions (e.g., feedback feeding into 
manufacturer's design of products)

“PAYG enterprises must work extensively ... for 
deeper engagement to build trust and address 
community apprehension to use mobile money, 
which is often a mindset issue.” (Yadav et al., 
2019)

“Paramount to the process, is local engagement from 
the outset, including in the decision making process, so 
as to create ownership among the local communities, 
without which the longevity of the operations can be at 
risk.” (Heuër, 2017)

“d.light, Greenlight Planet, Barefoot Power, 
Bboxx provide a range of solar products… 
Through these various partners, Solar Sister has 
access to a wide range of high quality clean 
energy products that they can tailor to the 
communities' needs and the tech partners benefit 
from Solar Sister's last mile reach and real time 
feedback ….” (Heuër, 2017)

Value capture - value 
network innovation

Behaviours: Social and personal agency 
shifts (e.g., female micro-entrepreneurs earn 
greater respect from husbands)  

Behaviours: Economic empowerment (e.g., 
additional income generated by 
entrepreneurs)

Actors supporting disruption: (e.g., universities 
adapting curricula)

Market structures: Customer relationships 
and experience (e.g., extensive aftercare 
increases lifetime of products)  

Market structures: Supply chain (e.g., 
extending supply chain)

“As a result, women depend less on their husbands 
and beneficiaries have reported that it has led to 
greater respect and influence in the household 
decision-making process” (Heuër, 2017)

“The growth of the off-grid solar sector has also 
created demand for solar energy vocational courses, 
which have gradually entered the Rwandan 
curriculum at universities and vocational training 
centres (Targets 4.3, 4.4)” (Bisaga et al., 2021)

“Solar Sister's training goes beyond business 
training; it includes on-going technical training 
that enable the micro-entrepreneurs to provide 
quality customer care and repair the products. 
This ensures long term quality and usage of the 
products and the sustainability of the model.” (
Heuër, 2017)

Value proposition – value 
capture – value network 
innovation

Practices: Knowledge system shifts (e.g., 
demonstrating different possible solutions)

Ownership structures: Ownership over ideas 
(e.g. value co-creation with villagers)

Market elements: Novel product design 
approach (e.g., channeling field-based 
findings)

“Selco's focus on experimentation and innovation led to integrating the social mission, sustainability, solution design philosophy and acceptance at the BoP. It 
adopted a unique two-dimensional approach towards building experimentation and innovation capacity. The first dimension involved establishing an innovation 
department to channel the field-based findings and solutions within different branches of Selco as well as among key partners (suppliers, academic and technology 
institutions). The second dimension involved instituting the rural innovation lab (Selco Labs). This served as a platform to demonstrate the different energy solution 
prototypes to the villagers and encouraged them to provide feedback thereby leading to customer engagement and value co-creation.” (Goyal et al., 2017, p.102)
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grids has fuelled the rapid expansion of off-grid solar energy solutions 
(Bisaga et al., 2021). Recent advances in solar home systems have also 
enabled the development of novel business models. These shifts extend 
beyond technical innovation to encompass broader market formation 
processes. For instance, they support the creation of complementary 
enterprises (e.g., pig farming or producing iced treats for children), 
generate employment opportunities, and intensify competition in pre
viously underserved areas (O'Connor and Joffe, 2020, p.4).

4.2. Interdependencies between business model components and how they 
shape the problem-solution nexus

Having unpacked three dimensions of disruptive sustainability, the 
subsequent subsections explore how the interdependencies between 
BMI components drive disruptive sustainability. Exemplary evidence for 
each interdependence between BMI components is provided in Appen
dices F–I. As our findings below show, there is an emerging pattern 
across the interdependencies, namely that they drive disruptive sus
tainability by influencing the problem-solution nexus of last mile needs 
and innovative solutions at different and complementary depths. This 
ranges from deep changes of re-defining the fundamental boundary 
conditions of the problem-solution space itself, medium-depth changes 
that create new matches between problem and solution, and more 
shallow changes that steward implementation. Crucially, the deeper an 
interdependence influences the problem-solution nexus, the deeper the 
shift it tends to generate across dimensions of disruptive sustainability. 
We explain these effects in detail in the subsequent four sub-sections on 
individual business model component interdependencies which all close 
with an illustrative case of off-grid energy as an example of last-mile 
business model innovation. Another illustration of the patterns 
emerging between the interdependencies and the dimensions of 
disruptive sustainability for the case of healthcare can be found in the 
appendix (see Appendix J). Table 4 provides an overview of the rela
tionship between each interdependence and depth of disruption across 
each dimension for the illustrative example of off-grid energy. We 
introduce this table here to help guide the reader and explain it step by 
step in the following sub-sections.

4.2.1. Value proposition – value network: re-define boundary conditions of 
problem-solution space

The interdependence between value proposition and value network 
innovation drives disruptive sustainability by re-defining the boundary 
conditions of the associated problem-solution space. It does so by both 
(1) broadening the scope of the problem-solution nexus and (2) resetting the 
purpose of the problem-solution nexus. Defining the scope and purpose of 
the problem-solution space is key for organizations to not only 
conceptualize what needs to be addressed but also understand the space 
within which solutions can be operationalized. In our case, successful re- 
definitions of the problem-solution space drive deep shifts in the di
mensions of disruptive sustainability, causing changes across cultural 
models, ownership structures, and market logics. Below, we focus on 
how these deep shifts in the dimensions of disruptive sustainability 
occur and draw from examples across the three dimensions.

First, broadening the scope of the problem-solution nexus entails inte
grating interlinked services and including local perspectives on problems/ 
solutions. In last mile contexts, interlinked, multi-dimensional challenges 
render a narrowly defined product offering ineffective if it lacks the 
complementary services or infrastructure needed for its use (Goyal et al., 
2017). Hence, an effective value proposition must be embedded within a 
value network capable of integrating interlinked services. For example, in 
healthcare, the distribution of HIV self-testing kits in rural, stigmatized 
communities proved significant in combination with telehealth support 
services, such as remote counselling and treatment referrals. It trans
formed a hitherto isolated solution approach into a comprehensive care 
package that simultaneously addressed several different health-related 
problems that had not comprehensively been addressed before 

(Horvath et al., 2022). This approach increased trust in and acceptance 
of novel services by at-risk individuals, indicating a shift in cultural 
models. The inclusion of local perspectives on problems/solutions through 
participatory decision-making is essential for understanding the diverse 
needs of local communities. In the healthcare sector, for instance, shifts 
in ownership structures emerged as local input was integrated into 
planning processes. This was achieved by creating space for “the hith
erto voiceless [to] speak out” (Meadows, 2008, p.85). Such participatory 
mechanisms contributed to a “degree of equalization of power” 
(Meadows, 2008, p.85) between officials and community members, 
allowing individuals to actively shape their health entitlements.

Second, in our context, resetting the purpose of the problem-solution 
nexus describes a process of locally embedded value networks helping 
to identify solutions that address the context-specific needs, constraints, 
and challenges of the last mile segment. It consists of two mechanisms: 
Fostering a needs-informed approach to problems/solutions and increasing 
awareness of problems/solutions. Fostering a needs-informed approach to
wards serving people who live in last mile contexts is hindered by their 
geographic remoteness and infrastructural gaps, which pose challenges 
to conventional market analysis. However, frontline staff embedded in 
these areas offer critical insight into adoption barriers, usage patterns, 
and evolving user needs and preferences (Parameswar and Dhir, 2022). 
In the off-grid energy sector, for instance, energy entrepreneurs play a 
multifaceted role by “(a) promoting solar solutions among the rural 
communities to which they belong; (b) assisting clients in installing their 
solar solutions, when needed; (c) raising clients' awareness on the good 
use and maintenance of the solar solution; and (d) facilitating after-sales 
services …” (Odume et al., 2020, p.140). Their embeddedness not only is 
key to a needs-informed understanding of the problem and potential 
solutions, but also enhances trust in novel services. This represents a 
shift in cultural models, as local sales agents are valued for speaking the 
local language, living in close geographic proximity, and being socially 
embedded (Allet, 2016).

Increasing awareness of problems/solutions refers to the process of 
actively informing and educating community members about relevant 
issues and available solutions. In healthcare, for instance, “[w]hen 
context-specific infant feeding messages promoting the use of local foods 
are delivered directly to mothers through counselling, significant im
provements in complementary feeding practices and dietary intake are 
possible” (Goyal et al., 2020, p.3). Over time, this process also catalyses 
cultural change. In this example, the initiative noted that “[o]nce the 
project had a stronghold, men in the community got interested and 
wanted to be involved in the sale of complementary foods.” (Goyal et al., 
2020, p.6). This mechanism thus not only improves programme out
comes but also challenges traditional gender norms.

The interdependence between value proposition and value network 
innovation drives deep change across all three dimensions of disruptive 
sustainability. The case of off-grid energy offers a compelling illustration 
of this dynamic. With regards to cultural models, this interdependence 
deepens community engagement. This fosters trust and shifts mindsets, 
particularly when confronting hesitations around the use of new tech
nologies such as mobile money: “PAYG enterprises must work exten
sively ... for deeper engagement to build trust and address community 
apprehension to use mobile money, which is often a mindset issue.” 
(Farmer et al., 2019a, p.150). Ownership structures also change through 
the interdependence. In the Solar Sister model, a deeply localized 
approach from the outset supports community ownership: “When 
approaching new communities, Solar Sister always consults with the 
community leaders first, and it is a joined community decision to start 
taking part in the Solar Sister Network.” (O'Connor and Joffe, 2020, p.4). 
Community ownership is then strengthened through seed capital grants 
that enable local women to distribute clean energy products, thus 
fostering individual agency, economic empowerment and community 
benefits.

Finally, the interdependence drives disruptive sustainability by 
shifting market logics, specifically in terms of market dynamics and 
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interactions. Engaging women as energy entrepreneurs provides real- 
time insights into customer needs, contributing to product refinement. 
These micro-entrepreneurs operate within their own communities, 
acting as a direct channel for market intelligence that flows back to 
technology partners: “d.light, Greenlight Planet, Barefoot Power, Bboxx 
provide a range of solar products…Through these various partners, 
Solar Sister has access to a wide range of high quality clean energy 
products that they can tailor to the communities' needs and the tech 
partners benefit from Solar Sister's last mile reach and real time feed
back” (O'Connor and Joffe, 2020, p.122). This multidirectional infor
mation flow supports shifting market dynamics and interactions.

4.2.2. Value proposition – value capture: enable new problem-solution 
match

The interdependence between value proposition and value capture 
innovation serves as a critical facilitator of disruptive sustainability by 
enabling new matches between problems and solutions. Specifically, it 
manages to find new desirable and viable matches between problem and 
solution by facilitating superior products/services and by finding new 
crucial ways of monetizing local needs which unlock these new problem- 
solution matches. The interdependence integrates the development of 
products and services tailored to local needs with innovative moneti
zation models that are viable within specific contextual constraints. 
When effectively aligned, this interdependence not only addresses 
unmet demands but also outperforms existing alternatives in terms of 
relevance and accessibility. In terms of disruptive effect, our findings 
suggest an association across the different levels of depth of disruptions, 
but most frequently at medium-level depth, namely practices, market 
structures and networks.

Facilitating superior products/services includes facilitating economic 
benefits and facilitating social benefits. This BMI interdependence often 
yields tangible economic benefits by offering cost-effective and 
improved solutions. For instance, to improve tuberculosis care in rural 
areas, mobile tuberculosis clinics were offered on market days to reduce 
travel costs for patients and thereby facilitated shifts in conventional 
market structures (Muller et al., 2022). Beyond economic benefits, the 
interdependence can facilitate social benefits. In densely populated urban 
areas, drone delivery services represent a shallow shift in market ele
ments and offer not only faster alternatives to conventional road-based 
distribution but also a more environmentally sustainable approach with 
lower carbon emissions (Bhatt et al., 2018, p.267). Similarly, access to 
nutritious complementary foods enhances children's health outcomes, 
giving parents more options to support early childhood development, 
thereby facilitating personal agency, a shallow level a shift in behaviours 
(Pamela et al., 2021).

Monetizing local needs involves distilling valuable product features and 
reducing the costs of access. The identification of commercially viable 
features requires a deep understanding of user preferences. Essmart's 
approach highlights this mechanism's strategic value in last mile mar
kets. By systematically gathering data on user demographics, product 
satisfaction, and purchase behaviour, and then evaluating new tech
nologies over a one-month trial period, the firm can distil the essential 
features customers value and are willing to pay for, thereby identifying 
products with real commercial potential (Jue and Pruter, 2015). Its 
“closed-loop feedback system that incorporates all relevant supply chain 
actors” from customers to producers thus represents a shift away from 
the dominant market logic towards a “more egalitarian” market system 
(Lahariya et al., 2020, p.1631). Reducing the costs of access is critical in 
last mile contexts. In rural health delivery, offering eye-care services 
through a video conferencing platform eliminated the need for patients 
to travel up to 40 km, which would otherwise result in lost wages 
(Venkataswamy and Seetharam, 2020). Similarly, medical specialists 
are less likely to serve rural areas due to inadequate living conditions, 
limited opportunities for professional development, and a lack of med
ical infrastructure (Venkataswamy and Seetharam, 2020). By improving 
support for novel services in this way, the interdependence fosters shifts 

in established healthcare practices. These mechanisms collectively 
suggest that the alignment of product relevance and affordability is 
critical to drive disruptive sustainability in underserved markets.

The interdependence between value proposition and value capture 
innovation most frequently drives changes at medium-level depth, 
namely practices, market structures and networks. In the case of off-grid 
energy, the interdependence leads to shifts in behaviours through eco
nomic empowerment by enabling customers to meet their needs in ways 
that create savings for customers that can be spent on education and 
other items. It also enables co-benefits across different practices as 
savings, or earnings as in the case of energy micro-entrepreneurs, can be 
spent on children's education, health care and nutrition (Heuër, 2017). 
The effect of this interdependence is supported by actors in the tele
communications industry who develop mobile payment platforms that 
expand mobile telephony (Yadav et al., 2019). Finally, in the market 
dimension, by facilitating superior products/services and monetizing local 
needs, profound market logics shift in that new market opportunities are 
derived from increased productivity, competition and the emergence of 
secondary businesses. Similarly, market dynamics and interactions are 
affected by the substitution effect of off-grid energy: Offering a superior 
product at a more affordable price point can incentivize customers to 
permanently switch to off-grid solar energy products (Barry and Creti, 
2020).

4.2.3. Value capture – value network: steward implementation
The interdependence between value capture and value network 

innovation drives disruptive sustainability at the last mile by stewarding 
the implementation of the BMI. It does so by (1) ensuring resilience of 
solutions and (2) facilitating scale of solutions. This implementation- 
focused interdependence is thus mostly solution-oriented, supporting 
the sustainability and expansion of access and delivery. It ensures that 
limited financial resources among end users do not restrict access to 
essential goods and services, while also protecting the financial sus
tainability of organizations delivering these services. In such contexts, 
affordability must be embedded within the value capture strategy itself. 
However, such a strategy is only viable when it is operationally sup
ported by the value network. Our findings suggest that this interde
pendence is also associated with varying depths of disruptive 
sustainability, but we find a tendency towards shallow shifts, primarily 
influencing behaviours, actors, and market structures.

First, resilience of solutions is ensured by activating network to sustain 
affordability and sustaining the ability to offer the solution. Affordability in 
last mile contexts often depends on leveraging existing networks to 
reduce operational costs or financial barriers for end users. For instance, 
partnerships with regional rural banks allowed the social enterprise 
Selco to offer “door-step financing” with customized repayment sched
ules aligned to rural households' income cycles (Goyal et al., 2017, 
p.105). This approach introduced novel actors supporting disruptions by 
making products and services financially accessible for low-income 
communities. Similarly, in one case, concerns over hygiene and scal
ability led an initiative to engage with the manufacturer to modify 
packaging operations, enabling the distribution of complementary foods 
for young children in smaller, more affordable sachets (Goyal et al., 
2020). This change reflects a medium-level shift in the market dimen
sion by altering and extending the supply chain to better align with the 
needs and constraints of low-income consumers.

Organizations also build resilience by sustaining the ability to offer the 
solution through integrating flexibility and intelligence in their business 
models. Seasonal income fluctuations, common in agricultural contexts, 
pose significant risks to both the organizational stability and the 
affordability of services for farmers, who constitute a major customer 
segment for off-grid energy companies (Barrie and Cruickshank, 2017). 
In response, some off-grid energy providers have implemented digitally 
enabled value networks that include forecasting, remote monitoring, 
and control functions. Forecasting tools utilize user data to anticipate 
demand and financial risk (Sahu et al., 2022), while remote monitoring 
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flags technical issues and payment lapses early (Barry and Creti, 2020). 
Additionally, remote control mechanisms, such as the ability to disable 
solar home systems upon non-payment, help maintain payment disci
pline and minimize resource drain (Yadav et al., 2019). This example 
supports a shift in customer relationship and experience of the market 
dimension by shifting the interaction from reactive, in-person engage
ment to a more proactive, data-driven, and automated process. Collec
tively, these examples demonstrate how this BMI component 
interdependence reinforces the resilience of the business model.

Second, facilitating scale of solutions is achieved through two mech
anisms: increasing geographic reach and increasing time efficiency. Orga
nizations expand reach by leveraging localized actors within the value 
network in a cost-beneficial manner. In the context of agri-processing, 
organizations achieved scale by integrating grassroots stakeholders 
across the value chain. For instance, collecting and processing neem 
seeds at community levels improved cost efficiency and quality control. 
Similarly, in financial service delivery, providers avoided the need for 
physical bank branches by collaborating with local retailers acting as 
mobile money agents. These micro-enterprises delivered financial ser
vices like transfers and airtime purchases, effectively extending the 
service network by recombining different actor groups to reach remote 
regions with minimal capital investment (Palaon et al., 2020). The 
interdependence not only facilitates scale by increasing geographic 
reach but also by increasing time efficiency. In telemedicine, for instance, 
the use of digital platforms eliminated travel for both providers and 
patients, allowing more patients to be treated in less time and increasing 
user satisfaction, shifting product and service delivery models 
(Chakraborty et al., 2018).

Our results suggest that the interdependence between value capture 
and value network innovation causes disruption that triggers varying 
depths of disruptive sustainability, albeit with a clear tendency towards 
shallow shifts, primarily influencing behaviours, actors, and market el
ements as well as structures. In the case of off-grid energy, shallower 
shifts in behaviour are facilitated through economic empowerment, for 
instance via micro-entrepreneurship. However, through these additional 
income-generating activities, female micro-entrepreneurs not only 
generate additional household income but also earn increased respect 
from their husbands and greater influence in decision-making (Heuër, 
2017). This shift is a direct outcome of inclusive value capture strategies 
enabled by a localized value network. Further, educational institutions 
adapting curricula to meet emerging market needs exemplify actor 
disruption (Bisaga et al., 2021). By aligning labour supply with new 
demand created by decentralized service models, such institutions 
become active participants in the value network, contributing to the 
scalability and viability of the business model. Finally, the interdepen
dence alters traditional market structures by shifting customer experi
ence and relationships. In the case of Solar Sister, for instance, training 
programmes extended beyond sales to include ongoing technical and 
customer service skills. This approach not only ensured long-term 
product usage and therefore continuous value capture but also deep
ened customer relationships through the local network model (Heuër, 
2017).

4.2.4. Value proposition – value capture – value network: iterate
The interdependence between value proposition, value capture and 

value network drives disruptive sustainability at the last mile by 
allowing companies to iterate within the problem-solution nexus over 
time. This interdependence is both problem and solution oriented by 
ensuring an ongoing revisiting of the problem-solution boundary condi
tions, problem-solution match, and implementation approach. Our findings 
suggest two sub-mechanisms, namely fostering problem-solution immer
sion and institutionalizing continuous problem-solution evaluation. While 
problem-solution immersion enables deep, context-specific understanding 
at the last mile through continuous engagement, institutionalizing 
continuous problem-solution evaluation ensures that such learning be
comes repeatable and structured over time.

First, through problem-solution immersion, organizations are 
embedded in the problem context and the solution space at the same 
time, rather than treating them as separate or sequential steps. Through 
continuous interaction with customers, data, and contextual constraints, 
organizations surface evolving needs and rapidly explore and test so
lution ideas. For instance, a manager at an organization providing clean 
energy solutions described a strongly field-driven approach in which the 
team engages directly with communities, participates in local cultural 
events, pilots solutions, and uses these interactions to understand unmet 
needs, acceptance levels, and price sensitivities (Goyal et al., 2017). 
Similarly, a provider platform for development technologies relied on 
extensive collaboration and communication between end users and 
technology suppliers, directly linking local needs with supplier capa
bilities (Jue and Pruter, 2015). In a related example, Solar Sister, an 
enterprise operating a last mile energy distribution model, receives 
direct, real-time feedback on which products and solution characteris
tics resonate most strongly with the community to meet their unique 
energy needs by working with community based micro-entrepreneurs 
(Heuër, 2017).

Second, institutionalizing continuous problem-solution evaluation is 
facilitated by establishing routines and mechanisms that ensure the 
systematic revisiting of both problems and solutions over time. By 
routinizing feedback loops and adaptation, institutionalizing continuous 
problem-solution evaluation supports the continuous refinement of prob
lem definitions, solution designs and last mile implementation practices. 
For instance, a social enterprise serving smallholder farmers leveraged 
regular “clinic days,” during which veterinarians and agronomists pro
vided free diagnostics and advice to farmers. These sessions not only 
helped farmers address immediate problems but also enabled the or
ganization to gain deep insight into recurring challenges faced by cus
tomers (Diochon and Ghore, 2016). Another organization 
institutionalized continuous problem-solution evaluation by combining a 
dedicated innovation function that aggregated field-based insights 
across branches and partners with a rural innovation lab that enabled 
customer feedback and value co-creation around energy solution pro
totypes (Goyal et al., 2017). Similarly, an enterprise serving as a tech
nology distribution platform in rural India systematically collects end- 
user feedback through product demonstrations, follow-up interactions, 
and direct customer contact, while also using its distribution network to 
run randomized trials that tested pricing, marketing, and warranty 
design across last mile customers (Jue and Pruter, 2015). Together, 
these mechanisms enable organizations to make iteration a repeatable 
and sustained organizational practice.

Our results suggest that the interdependence between all three 
business model innovation components helps to sustain disruptive sus
tainability by enabling firms to iterate their business model solutions to 
re-define and navigate the problem-solution space as it evolves over 
time. In the off-grid energy case, for instance, as PAYG has become a 
widely accepted value capture approach in the sector, several companies 
have defined a new value proposition and value network interdepen
dence which work with new value chains in agriculture, manufacturing 
and health care to create new value through productive uses of energy 
(Trotter and Brophy, 2022). This move beyond the household re-defines 
the boundary conditions of the problem-solution space (Goyal et al., 
2017). Coupling this new value proposition and its associated beyond- 
the-household productive value networks with servitization value cap
ture approaches (e.g. where farmers pay for off-grid energy services for 
instance milling or food cooling) enables a new match between these 
widened problem and solution realms. Companies then use their 
widened value networks to deliver this value capture approach, thereby 
again using this specific business model component interdependence to 
facilitate implementation (Goyal et al., 2017).
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5. Discussion and conclusion

5.1. Explanatory model: how business model innovation drives disruptive 
sustainability

Illustrating our results discussed in Section 4, this section presents an 
explanatory model of how the four different interdependencies between 
business model innovation components drive disruptive sustainability 
via a set of four associated mechanisms which all influence the problem- 
solution nexus (Fig. 2). Crucially, our analysis reveals that across the 
different dimensions of disruptive sustainability, the business model 
component interdependencies predominantly drive change at different 
levels of depth. We formulate four associated propositions which we 
discuss in turn:

P1. Value proposition and value network interdependence facilitates deep 
disruptive sustainability through enabling the problem-solution space to be 
redefined

Firstly, on a deep level, the interdependence between value propo
sition and value network re-defines the boundary conditions of the problem- 
solution space (Section 4.2.1). Using their value networks and close 
connection to the complexities of the problem at hand, firms are able to 
define and adjust their value proposition accordingly, thereby broad
ening the scope and resetting the purpose of the problem-solution nexus. 
This focus on the problem-solution boundary conditions enables the 
simultaneous redefinition of what constitutes value and how that value 
is delivered, often through embedded, participatory networks. In
novations of the interdependence between value proposition and value 
networks thus expand the problem-solution space in ways that alter 
underlying, deep system logics, affecting ownership structures, market 
logics and cultural models in the disruptive sustainability dimensions. 
For example, in cases from the healthcare, retail, and agriculture sectors, 
solution design is co-developed with local actors, allowing these models 
not only to challenge existing product offerings or service delivery 
structures but also to transform socially embedded practices and market 
logics, such as hierarchical to more egalitarian marketplaces (Jue and 
Pruter, 2015) or gender-based role expectations (Heuër, 2017).

P2. Value proposition and value capture interdependence facilitates 
medium-level depth of disruptive sustainability through matching problems 
and solutions

Secondly, at medium depth, the interdependence between value 
proposition and value capture drives disruptive sustainability by 
enabling new problem-solution matches (Section 4.2.2). Linking value 
proposition with an adequate value capture approach enables aligning 
product or service relevance with adequate monetization approaches for 
resource-constrained last mile settings. While such alignment can break 
access barriers and generate new demand patterns, it is mostly tied to 
medium-level changes in actor networks, market structures as well as 
behaviours and practices. For example, health providers leveraging 
mobile phone coverage enable shifts in market structures in terms of 
health care delivery models, ultimately improving the management of 
the medical supply chain, but typically do not alter deeper market logics 
in the health care sector. The tendency for value capture to focus on 
firm-internal monetization mechanisms limits its standalone capacity to 
change entrenched ownership dynamics.

P3. Value capture and value network interdependence facilitates shallow 
forms of disruptive sustainability through a focus on solutions and 
implementation

Thirdly, while the value capture – value network interdependence is 
crucial for facilitating implementation of new solutions, it is generally 
associated with shallower changes across the different dimensions of 
disruptive sustainability (Section 4.2.3). This mechanism ensures that 
once the problem-solution nexus boundary conditions are defined and a 
match between problem and solution is clear, this solution can scale and 
be resilient. For instance, companies use financial incentives to motivate 
micro-entrepreneurs in their value network to scale their sales activities, 
thus causing behaviour shifts and making essential services accessible to 
those previously excluded. Hence, it primarily affects certain specific, 
targeted and observable system elements within markets, individual 
actors or a limited set of behaviours.

P4. Value proposition, value capture and value network interdependence 
facilitates various depths of disruptive sustainability by enabling companies to 
iterate

Finally, the interdependence between all three business model 
components allows companies to iterate (Section 4.2.4). The cases in our 
sample suggest that companies stay immersed in the problem-solution 
nexus throughout their operations, and often put processes in place 
that allow them to continuously evaluate this nexus. As new problems 
get discovered, or new solutions become apparent, either through 

Fig. 2. Explanatory model how interdependencies between business model innovation components drive different depths of disruptive sustainability.
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innovation from within the firm or from other actors, firms can re-assess 
their business model components, and with them, their respective in
terdependencies to drive disruptions at different depths of the problem- 
solution nexus. For instance, first-time access to electricity or health care 
can unlock new combinations of value proposition (e.g. poverty allevi
ation through productive use of energy for the fishing industry), value 
capture approaches (e.g. servitization of electricity-powered ice ma
chines for fish cooling) and value networks (e.g. fishers and fish traders) 
that re-defines the problem-solution space, creates new matches be
tween these new problems and solutions, and facilitates implementation 
according to the pairwise business model component mechanisms 
described above.

Our framework thus provides a conceptual approach to under
standing how BMI component interdependencies drive different depths 
of disruptive sustainability. The visualized error bars in the accompa
nying figure reflect empirical variation (rather than theoretical abso
lutes), demonstrating that some BMI interdependencies tend to generate 
notable cross-dimensional changes due to their ability to connect with 
both problem and solution simultaneously.

5.2. Implications of the model

Kivimaa et al. (2021) define BMI as a dimension of disruptive sus
tainability which can either be a driver or an outcome of disruption. 
While we similarly feature it in our definition as one of the dimensions of 
disruptive sustainability, our model underscores and theorizes BMI as a 
driver of disruptive sustainability, challenging existing literature that 
view it predominantly as an outcome of disruption (Johnstone and 
Kivimaa, 2018; Berkeley et al., 2017; Matschoss and Heiskanen, 2018). 
This allows us to make two key theoretical contributions, namely (1) 
expanding the conceptualization of disruptive sustainability by 
unpacking the crucial characteristic of depth, and (2) explaining how 
the interdependencies between different business model innovation 
components drive disruptive sustainability. These contributions allow us 
to (3) develop a tool for practitioners and policymakers with implica
tions for fostering disruptive sustainability in LMICs and other settings.

First, our results expand the conceptualization of disruptive sus
tainability by pointing to the critical importance of depth of change. 
Attention to the depth of change enables action-oriented, actor-specific 
insights to be developed that can help to direct speed and breadth to
wards fundamental transformation. Kivimaa et al. (2021) in their 
foundational work have advanced our prior understanding of disruption 
in the context of sustainability transitions (Johnstone et al., 2020; 
Johnstone and Kivimaa, 2018) by arguing that narrow change, i.e. 
where only one dimension is affected, does not constitute socio- 
technical system change. Instead, they suggest rapid and broad change 
across multiple system elements or dimensions is the most obvious form 
of disruptive sustainability as it fundamentally transforms the socio- 
technical system. Gradual and broad change similarly leads to shifts in 
socio-technical systems, albeit through less intense system re- 
configuration processes (Kivimaa et al., 2021; Geels, 2018a). Based on 
our findings, we propose extending this conceptualization of disruptive 
sustainability by emphasizing depth as a complementary third charac
teristic to speed and breadth. Fig. 3 schematically illustrates how these 
three characteristics of speed, breadth and depth, combine to shape 
whether disruptive sustainability is incremental or fundamental. We 
suggest that the depth of change plays a key role in determining how 
fundamental or transformative the socio-technical system change is in 
disruptive sustainability. In fact, some disruptions can be associated 
with rapid and broad change across dimensions, but without the 
required depth to overcome system inertia, implying limited ability to 
drive long-term change (Abson et al., 2017; Luederitz et al., 2017). For 
instance, the murder of George Floyd in 2020 was a disruption that 
triggered rapid and broad change across different dimensions, notably 
the rise of diversity, equity and inclusion (DEI) policies, re-positioning of 
private sector actors, and societal behaviour changes visible through the 

Black Lives Matter movement (Armstrong et al., 2023). However, 
immediately following the inauguration of Donald Trump, the govern
ment and many private sector actors in the US rolled back DEI pro
grammes with limited resistance (Ng et al., 2025). Thus, this case is an 
incremental form of disruptive sustainability as the disruption did not 
lead to deep changes in cultural models, market logics or institutional 
norms. Our findings show that disruptions trigger different depths of 
change within and across dimensions, ranging from shallow behaviour 
changes to altered cultural models, or from modified market elements to 
deep changes in market logics.

Adding depth to the conceptualization of disruptive sustainability 
offers opportunities to connect with the literature on systems change. 
Deep changes have been argued to be critical for fundamental systems 
change to occur. Meadows (1999) in her seminal work on the typology 
of leverage points for changing systems, for example, discusses shallow 
and deep leverage points (Meadows, 1999). In both general systems 
theory and sustainability transitions, shallow intervention points are 
typically easier to implement but usually result in only incremental 
changes to the system (Meadows, 1999; Abson et al., 2017; Luederitz 
et al., 2017). In contrast, deeper intervention points are harder to 
implement but have the potential to bring about more fundamental 
changes to system rules, norms, goals and paradigms, i.e. how the sys
tem behaves (Meadows, 1999; Abson et al., 2017; Luederitz et al., 2017). 
Identifying the depth of potential changes drawing on this work, could 
allow opportunities for sustainability transitions pathways to be un
covered as they unfold rather than being identified only ex-post (Köhler 
et al., 2019). In general, while sustainability transitions and systems 
theory are closely linked (Geels, 2004), the nexus between different 
depths of leverage points in systems (Meadows, 1999; Abson et al., 
2017) and different depths of disruptive sustainability warrants further 
investigation. In the extant literature on sensitive intervention points, 
brief and high-intensity effects, or “kicks” (Farmer et al., 2019b), are 
usually viewed as distinct from intervention points that shift the un
derlying system dynamic (Farmer et al., 2019b). Our results and 
conceptualization suggest that “kicks” might indeed themselves trigger 
deep changes in the system, linking the two in new ways. One interesting 
avenue for future research could thus be to study how different dis
ruptions activate intervention points at varying depths to develop a 
more complete picture of the nature of disruptive sustainability.

Second, our results show that it is not individual BMI components, 
but specifically their interdependencies through the connection to 
problems and solutions, that drive disruptive sustainability. While the 
literature on BMI has acknowledged the importance of value proposi
tions, value capture, and value networks individually (Trotter and 
Brophy, 2022; Foss and Saebi, 2017; Bocken et al., 2014; Schaltegger 
et al., 2016), most studies have treated these as modular and analytically 
separable (Foss and Saebi, 2017, 2018). For instance, studies on circular 

Fig. 3. Schematic illustration of speed, breadth and depth of change in 
disruptive sustainability.
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or social BMs typically propose reconfigurations in multiple BM ele
ments yet often treat these elements as modular or additive rather than 
interdependent (Upward and Jones, 2016; Lozano, 2018). In contrast, 
our findings suggest that disruption depends on the innovations in 
different BM components and their interdependencies. We identify a key 
mechanism that explains how these interdependencies connect to 
disruptive sustainability. Our results suggest that it is the focus on 
problem and solution simultaneously that drives deep disruptive sus
tainability. This finding resonates closely with the management litera
ture on addressing grand challenges such as climate change and 
inequality, where a key aim has been to connect innovative approaches 
more closely to the features of these challenges (George et al., 2016). 
The focus on problems and solutions simultaneously over time is 
important due to the complexity, uncertainty and lack of clear defini
tions. These features require approaches that can allow for iteration in 
the understanding of problems and potential solutions (Ferraro et al., 
2015; Gray et al., 2022), particularly through connecting new actors and 
networks to ensure more pluralistic problem framing and solution 
design (Stadtler et al., 2024).

This perspective on the connection between problem and solution 
helps us to assess and explain the interdependencies between BMI 
components in ways that can further advance emerging scholarship on 
the impact of BM beyond the firm (Snihur and Bocken, 2022). For 
example, interdependencies which feature the value capture component 
drive comparably more shallow disruptive sustainability due to the 
weighting of the focus on solutions over problems. Indeed, arguably, 
value capture is the BM component most tightly coupled with firm- 
centric financial performance, implying that its capacity to generate 
system-level change may be comparatively constrained. Despite this 
limitation, the BMI literature often focuses on firm-level value capture 
innovations (Foss and Saebi, 2017; Stubbs and Cocklin, 2008; Boons and 
Lüdeke-Freund, 2013; Schaltegger et al., 2016). This value capture focus 
in BMI studies is similarly salient in the Base of the Pyramid (BOP) 
literature in LMICs where analyses focus primarily on affordability ap
proaches and adaptation to local markets (Dembek et al., 2016; Prahalad 
and Hart, 2002; Lashitew et al., 2022). By contrast, interdependencies 
between value proposition and value network drive deep shifts across 
the dimensions of disruptive sustainability because of their ability to 
simultaneously focus on problems and solutions. These BM components 
are outward-facing, combining understanding of social needs with new 
ways of value delivery beyond the firm (Snihur and Bocken, 2022), and 

thereby offer greater leverage for driving systemic transformation. 
Arguably, in last-mile contexts in LMICs, where incumbents are often 
absent and market infrastructure underdeveloped, this interplay is 
particularly powerful: Firms do not merely participate in a market. The 
interdependence between value proposition and value network helps to 
define the structures and paradigms of new markets, shaping un
derstandings of both problems and solutions. Studying these in
terdependencies has allowed us to identify a pathway for BMI to 
function as a mechanism for disruptive sustainability rather than a firm- 
level innovation tool (Kivimaa et al., 2021; Snihur and Bocken, 2022).

Third, these contributions, and most notably the intersection be
tween problem-solution focus and depth, provide a basis for developing 
a diagnostic and prognostic tool for designing system-level innovation 
approaches which help relevant stakeholders to drive disruptive sus
tainability (Table 5). This tool guides stakeholders along three subse
quent steps which each involve a diagnostic and an associated 
prognostic component. We explain these steps below in turn, and illus
trate them for both firms and policymakers.

In a first step, rather than prioritizing the implementation of existing 
solutions, the diagnosis focuses on deep levels of the problem-solution 
nexus. A focus solely on solutions at an early stage of system disrup
tion would limit the opportunities for disruptive sustainability. Instead, 
we suggest for stakeholders to first ask: What is the problem-solution 
space, and is a change of purpose or scope needed? Critically assessing 
the prevailing understanding of the extant problem-solution space is key 
to understand whether current solutions are able to deliver on desired 
sustainability goals, or whether a new scope or purpose is required to do 
so. Conceiving approaches for deep forms of disruptive sustainability 
requires problem-oriented work. For instance, in the off-grid energy 
sector, a focus on providing energy access to low-income communities 
has often failed to deliver sustained socio-economic development 
(Terrapon-Pfaff et al., 2018; Lenz et al., 2017). This is a result of a 
narrow problem-solution space shaped by the SDG 7-informed provision 
of energy access (Trotter and Brophy, 2022), rather than a broad and 
integrated approach connecting energy to income generation and/or 
improved health care services (Trotter, 2021). Creating new problem- 
specific knowledge in the context of the multi-variant goals present in 
sustainability transitions requires a deep engagement with relevant 
stakeholders, and, where possible, learning from other organizations 
active in similar domains. Critically, our results suggest that if this first 
diagnostic step reveals significant opportunities to re-define the 

Table 5 
A diagnostic and prognostic tool for driving system-level innovation for disruptive sustainability, intended for repeated and iterative usage.

Selected dimensions of disruptive sustainability

Behaviours, practices and cultural 
models

Actors, networks and ownership 
structures

Markets

Level Diagnosis steps Prognosis (in case of diagnosis revealing existing dimension-specific barriers)

Deep 1. What is the problem-solution 
space, and is a change of 
purpose or scope needed?

Firms What could a reframing of the value 
proposition look like to encourage 
trust/acceptance/agency?

How could other actors in the value 
network be engaged in novel ways to 
define the problem-solution space?

How do changes in value proposition and 
value network overlap to support new 
market logics?

Policy How can spaces for co-creation be 
supported/designed for inclusion?

How can policymakers challenge 
their own understanding of the 
problem-solution space?

How can changes in policy strategy 
combine both support and constraints for 
new market logics required to address the 
key problems?

Medium 2. Are new matches between 
problems and solutions needed?

Firms How could innovative monetization 
approaches support value 
proposition?

Which actors might be needed to 
support innovative monetization?

How can the monetization approach 
enhance the ability to meet a need?

Policy How can newly emerging practices 
be institutionalized?

Which actors might need incentives 
to become involved in new 
networks?

Where can the policy strategy be adapted 
to clarify specific problems/needs?

Shallow 3. Is implementation well 
facilitated?

Firms Where could existing monetization 
approaches be adapted to meet 
specific needs?

Where could value network 
interactions be improved to support 
monetization?

How can value capture approach and 
value networks work together to make 
market transactions more efficient?

Policy How could the instrument mix 
connect more clearly with a policy 
strategy?

How could the instrument mix ease 
market interactions?

How could the instrument mix ease 
market transactions?
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problem-solution space for more sustainable outcomes, this would 
provide a basis for overcoming deep systemic barriers relating to cul
tural models, ownership structures and/or market logics.

For firms, the problem-solution lens provides an opportunity to 
identify when and how to strategically engage in activities beyond the 
firm's own boundaries to drive disruptive sustainability. At the deep 
level, this work requires leaning on, or extending, the firm's value 
network to engage with customers, communities, policymakers and 
other stakeholders in new ways, as well as a willingness to adjust the 
value proposition to capture emerging context-specific environmental, 
social and economic priorities in order to build trust and agency 
(Schneider and Clauß, 2020). For instance, off-grid energy entrepreneurs 
in East Africa deeply engaged with rural fishing value chains, empow
ered marginalized women self-help groups in fish value chains and 
gradually shifted their value proposition from household energy provi
sion to driving energy-enabled rural development which challenges 
existing energy market logics (Trotter and Brophy, 2022). Policymakers 
and other support actors in the ecosystem such as donors and NGOs are 
well placed to conduct detailed diagnostic assessments of barriers at 
varying levels of depth which could be shared openly to support inno
vation for disruptive sustainability. For instance, the UN entity UN 
Women and the NGO African Women's Development and Communica
tions Network facilitate knowledge sharing and advocacy on including 
gender inequality problems in wider development initiatives, helping to 
overcome barriers for deep re-calibration towards gendered impacts of 
basic service provisions (Njoh et al., 2018). Based on these assessments, 
support actors can challenge their own understanding of ownership and 
agency, design spaces for meaningful co-creation of knowledge, and 
implement policy and finance guidelines that promote new market 
logics, for instance through institutionalizing shared governance 
mechanisms between the energy and fishing sectors in Uganda (Trotter 
et al., 2023).

In a second step, if these deep issues are already being addressed, or 
if there is no or limited evidence of deep barriers to begin with, the 
diagnosis continues to medium depth. In order to meet context-specific 
needs and deliver against sustainability outcomes, the question here is: 
Are new matches between problems and solutions needed? In the off-grid 
energy example from above, initially, no existing solution was avail
able that combined value capture in energy and fishing to deliver on the 
idea to drive energy-enabled rural development (Terrapon-Pfaff et al., 
2018). While designing new matches between problem and solution 
may involve various degrees of depth across disruptive sustainability 
dimensions, our results suggest that this level mostly relates to practices, 
networks and market structures.

The prognoses at this second stage hinge on re-defining the inter
dependence between value proposition and value capture. Guiding 
questions include how new monetization approaches can support the 
desired value proposition, how they can be implemented such that 
market structures emerge which are best able to address the problems, 
and which new sets of actors are required for this match. In the off-grid 
energy example, companies defined a servitization approach which sold 
ice by the kilogram to fishers (as fishers were unable to afford ice ma
chines themselves). This changed the fishers' practices of preserving fish, 
adjusted the value network through new fish trading routes, and created 
a market structure that effectively monetized productivity gains in the 
fishing industry through an energy service (Trotter and Brophy, 2022). 
Policymakers in this step can search for ways to institutionalize and 
safeguard newly emerging practices required for the problem-solution 
match, creating tailored incentives for different actors to join new 
actor networks, and adjusting underlying policy strategies which enable 
new market structures to form.

The third step follows once deep barriers are already being addressed 
or the diagnosis has revealed no such barriers. In this stage, stakeholders 
focus on solutions and ask: Is implementation well facilitated? In the off- 
grid energy example, this may involve improving the efficiency of the 
solution by refining payment methods to incentivize desired payment 

behaviours of fishers (Knuckles, 2016). The focus on solutions in this 
step deliberately addresses shallow aspects of the disruptive sustain
ability dimensions primarily aimed at overcoming current behavioural, 
actor-level and/or transaction-level barriers for growth of the solution.

For firms, this means that the interdependence between value cap
ture and value network takes priority as a basis for developing prog
noses. Firms test whether new monetization approaches can lead to 
behaviour change of customers and suppliers, assess where value 
network interactions can be improved to support individual actors and 
foster efficient market transactions. Complementarily, the questions for 
policymakers and other support organizations focus on improving and 
adapting existing policy instruments to guide desirable behaviours and 
improve the ease with which actors can engage in market transactions. 
In the off-grid example, this could include easing regulatory burdens for 
integrated solutions across sectors or providing micro-loans to energy 
companies for ice machines.

This combined diagnostic/prognostic tool closely connects BMI in
terdependencies with disruptive sustainability dimensions and depth in 
ways that generate specific and targeted actions. Compared to existing 
business model approaches building on the BM canvas that map BM 
components (Keane et al., 2018) or separately assess the environmental 
and social aspects that connect with the BM (Joyce and Paquin, 2016; 
Sparviero, 2019), starting with a problem-solution focus ties BM in
terdependencies directly to system-level change. If the diagnosis reveals 
deep barriers, the focus for collaboration requires more open-ended 
activities to work with and explore a range of actors in the value 
network, engaging in shaping how the problem-solution space is even 
understood. These insights expand the practical guidance for policy
makers on approaches to supporting complex BMI, where the impor
tance of balancing support and constraint to enable complex BMI has 
been identified (Trotter and Brophy, 2022). They also build on the policy 
mix literature which underlines the importance of coherence between a 
policy strategy and an instrument mix in supporting sustainability 
transitions (Mavrot et al., 2019; Kern et al., 2019). The policy in
terventions in our tool corresponding to different degrees of depth, 
range from institutionalizing new governance structures to fine-tuning 
existing instruments mixes. Notably, in our specific case of interna
tional development, this would somewhat require a departure from the 
current risk-minimising approach to donor-funded initiatives (Duffield, 
2010; Trotter and Abdullah, 2018) as deep system change is complex 
and not always successful. For instance, dominant BMs in such initia
tives of providing access to energy such as the European Union's EnDev 
or the US Power Africa initiative often have comparably limited value 
proposition (“Provide energy access”) and value network (“partner with 
mobile money provider to improve sales efficiency”) innovations as 
these approaches minimize short-term risks for funders (Trotter and 
Brophy, 2022; Trotter and Abdullah, 2018; Trotter, 2019). But this 
limits their potential for deep disruptive sustainability (Mulugetta et al., 
2022; Batidzirai et al., 2021; O'Connor and Joffe, 2020).

More generally, transition scholars and development actors alike 
may benefit from treating BMI not just as a novel firm strategy, but as a 
tool for systems change. BMI can serve as a context-sensitive mechanism 
to change socio-technical systems from the ground up (Sarasini and 
Linder, 2018; Loorbach and Wijsman, 2013). Our findings suggest that a 
shift towards system-aware innovation support which recognises the 
interdependencies between business model components and their effect 
on value creation logics, actor networks, and behavioural change, is 
essential to harness the full disruptive potential of BMI for sustainable 
development (Luederitz et al., 2017; Stadtler et al., 2024).
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