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T his special issue implores us to address sustainability from the lens of emerging economies and the role that innova-
tion can play in this context. We posit that, for sustainable operations research to be relevant in the context of emerg-

ing economies, it needs to incorporate social concerns and conditions of underserved populations, with an emphasis on
inclusion and equity. Especially important for addressing social concerns of these populations will be product/service
innovation, process/business model innovation, and supply chain innovation. We further posit that successful innovation
in these areas will require collaboration of for-profit firms with the public sector, civil society organizations, and commu-
nities. In thisstudy, we put forward “inclusive innovation” as a unifying approach that enables the collaborative integra-
tion of social issues of relevance to underserved populations in operations management decisions. We then focus on
contemporary sectoral challenges in services, manufacturing, and agriculture, highlight the relevant social sustainability
issues with an emphasis on those relevant to underserved populations, and point to new opportunities for research.
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1. Introduction

In Operations, we have a large extant literature on
sustainable operations from an environmental point
of view, as illustrated by recent edited books (Atasu
2016, Bouchery et al. 2017). In recent years, however,
the concept of sustainable operations—at least on the
ground—has shifted from focusing on environmental
sustainability to including social responsibility (Lee
and Tang 2018, Tang 2018) and larger social issues
such as freedom from hunger or poverty, equity,
equality, and inclusion (Transforming Our World 2015).
Issues of equity and inclusion have been addressed in
the environmental justice literature (Agyeman and
Evans 2004, Agyeman et al. 2003), but less so in the
operations management (OM) literature. We spring-
board from these foundations to take on the issue of
social-sustainability-focused innovation with an
emphasis on inclusion.
According to Steurer et al. (2005), social sustainabil-

ity refers to “how the company contributes to the
social well-being of the society and neighbourhood in
which it operates, and the individuals who work for
it.” As such, progress in social sustainability by for-
profit firms, which are the focal point of this study,
will need to include a multitude of stakeholders, such
as the public sector, civil society, and community-
based organizations, in order to succeed (Balaisyte
et al. 2017). In this study, we focus on the concept of

“inclusive innovation” (Heeks et al. 2014)—a unifying
approach that enables the collaborative integration of
social issues in operations management decisions,
particularly as regards to underserved populations.
Specifically, we address such questions as follows:
What are the major social issues that relate to under-
served populations in different economic sectors, and
what is the role of inclusive innovation and partner-
ships in addressing these issues? Which operational
decisions and actions can firms take to be more inclu-
sive in their innovation processes and outcomes?
To answer these questions, we start out by tracing

the evolution of sustainability, including the emer-
gence of an equity and inclusion focus, and discuss
the role of innovation in addressing social issues rele-
vant to underserved populations. In the following
sections, we develop an operations-focused frame-
work for inclusive innovation and discuss how OM
research can bring this lens to selected social sustain-
ability issues in different sectors.

1.1. The Evolution of the Sustainability Concept
Thirty years ago, the United Nations charged the
Brundtland Commission with developing “a global
agenda for change” in the face of growing concerns
regarding the degradation of earth’s ecosystems and
the “divide” between developed and developing
economies. One of the key charges was to “to propose
long-term environmental strategies for achieving
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sustainable development by the year 2000 and
beyond” (United Nations World Commission on
Environment and Development 1987). The Brundt-
land Commission is credited with emphasizing the
inseparability of environment and development. It
catalyzed action by governments and industry alike
to make environmental impact considerations more
core to decision making and gave shape to beyond-
compliance industry approaches in environmental
sustainability.
This initial global agenda for change has been criti-

cized, however, for framing sustainability primarily
as an environmental concern at the expense of social
concerns, and one in which “justice and equity are at
best implicit” (Agyeman and Evans 2004, p. 157). The
“environmental justice” movement, highlighting
social injustices and inequities in exposure to environ-
mental “bads” (toxic waste, air pollution) and benefits
from environmental “goods” (clean air, access to
parks), gave voice to a number of social concerns
affecting underserved populations. Its main point
was that low-income groups in general, and under-
represented minorities in particular, got more than
their “fair share” of environmental burdens such as
toxic waste exposure, air pollution, lead contamina-
tion, etc. Two early landmark studies (Commission
for Racial Justice 1987, U.S. General Accounting Office
1983) and academic research (Bryant and Mohai 1992,
Bullard 1983, Bullard and Wright 1986, 1987a,b,
Mohai and Bryant 1991) paved the way for The First
National People of Color Environmental Leadership
Summit (Lee 1992). In that summit, delegates adopted
17 Principles of Environmental Justice (presented in
Appendix A.1), which were circulated internationally
during the 1992 Rio Earth Summit (Bullard 2015). In
1994, Executive Order 12898 was issued in the United
States to address environmental injustice within exist-
ing federal laws and regulations, and later adopted
by some states.
While the environmental sustainability and envi-

ronmental justice movements developed separately,
the two have increasingly converged. Agyeman and
Evans (2004, p. 160) coined the term “just sustainabil-
ity” to refer to “an equal concern with equity, justice,
and ultimately governance on the one hand, and envi-
ronment on the other.” Just sustainability refers to the
full integration of social justice and sustainability,
which Agyeman and colleagues define, in a variation
of the Brundtland definition, as “the need to ensure a
better quality of life for all, now and into the future, in a
just and equitable manner, whilst living within the limits
of supporting ecosystems” (Agyeman et al. 2003, p. 5).
The convergence of the environmental and social

spheres, with an explicit focus on justice, equity and
inclusion in line with the ‘just sustainability’ concept,
now underpin the UN Sustainable Development

Goals (presented in Appendix A.2), prefaced by the
following declaration:

We are committed to achieving sustainable devel-
opment in its three dimensions—economic, social
and environmental—in a balanced and integrated
manner. [. . .] We resolve, between now and 2030,
to end poverty and hunger everywhere; to com-
bat inequalities within and among countries; to
build peaceful, just and inclusive societies; to pro-
tect human rights and promote gender equality
and the empowerment of women and girls; and
to ensure the lasting protection of the planet and
its natural resources. We resolve also to create
conditions for sustainable, inclusive and sus-
tained economic growth, shared prosperity and
decent work for all, taking into account different
levels of national development and capacities.
(Transforming Our World 2015)

Paralleling the evolution of the UN framework, the
business world has also shifted from an initial focus
on environmental issues (Anderson 1998, Esty and
Winston 2006, Hart 2005, Hawken 1993, International
Chamber of Commerce 1991) toward the more recent
emphasis (within the last 10–15 years) on social sus-
tainability (Porter and Kramer 2011, Prahalad and
Hammond 2002, Prahalad and Hart 2002, Pralahad
2004, 2012). Over the same period, producers in
developing countries were integrated into global sup-
ply chains as a result of globalization, which holds
significant sustainable development potential (Thor-
lakson et al. 2018). However, negative social and
environmental consequences of this trend (e.g., child
labor, excessive overtime, pollution) have also been
significant (Barboza 2010, 2011, Doorey 2011, Hobson
2013). Consequently, civil society organizations have
called on global brands to take action to create “just”
supply chains (Locke 2013). Incorporating the just
sustainability perspective, the Business and Sustain-
able Development Commission (2017) states “Busi-
ness will need to demonstrate that it [. . .] engages as a
partner with others to build an economy that is more
just.” These issues are particularly important in
emerging economies.

1.2. A Focus on Emerging Economies
In this study, we interpret “emerging economies” to
not only refer to developing nations but also to under-
served populations in developed nations. Developing
nations have levels of income inequality significantly
higher than the OECD average. Some, such as China
and India, have observed increases in inequality
despite sustained economic growth, while others con-
tinue to have very high levels of absolute poverty,
defined as living on less than USD 1.25 a day (e.g.,
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India at 42%). Population growth is expected to
remain concentrated in the 47 least developed coun-
tries (LDCs), making it difficult to combat absolute
poverty (UNPD 2017). Even within developed econo-
mies, economic and other inequities exist, and in
some cases, continue to grow (Piketty 2015), creating
a substantive underserved population. In the United
States, for example, the wealth share of the bottom
90% of families fell from 33.2% in 1989 to 22.8% in
2016 (Bricker et al. 2017). Finally, economic and edu-
cational exclusion of certain groups (e.g., ethnic
minorities, women) remain challenges for both devel-
oping and developed nations.
In addition, emerging economies are also dispro-

portionately affected by the two global trends defining
the 21st century—climate change and urbanization.
According to the IPCC,1 climate change is increasing
the frequency, intensity, and impact of extreme
weather and climate events, in turn increasing the
level of climate hazards with adverse social implica-
tions such as food insecurity, health problems, the dis-
placement or involuntary migration of populations,
and an exacerbation of poverty rates and inequities. In
particular, “initial socioeconomic inequalities deter-
mine the disproportionate adverse effects arising from
climate hazards, which in turn results in greater
inequality” (WESS 2016, p. 22), as demonstrated in
diverse examples, including Hurricane Katrina, flood-
ing in Bangladesh, and desertification in the Sahel
region in Africa. Similarly, urbanization is expected to
disproportionally affect emerging economies because
when done with limited urban planning or resources,
urbanization can translate to “stuffing hundreds of
millions of poor people into half-built metropolitan
areas that often lack basic sanitation, waste manage-
ment or water services.”2 Many cities, including in
developed nations, already have patterns of settle-
ment that exhibit structural inequities.3,4

1.3. The Role of Innovation in Addressing Social
Issues in Emerging Economies
In the face of problems that affect the world’s most
vulnerable populations, we can turn to innovation.
Innovation is the engine of economic growth, and in
emerging economies, innovation is seen as the key to
addressing pressing societal problems (Goedhuys
et al. 2015). There is an important role for business,
which “can apply its innovative genius in three ways
to create shared prosperity: by supplying quality
products at ultra-affordable prices, which will allow
the masses to stretch their purchasing power and
improve living standards; by creating new opportuni-
ties for gainful employment, which will increase their
incomes; and by providing access to services that will
increase their future earning potential” (Govindarajan
and Ramamurti 2015, p. 3).

Researchers have offered various perspectives on
innovation in such economies. For example, Pralahad
(2012) views bottom-of-the pyramid business models
as a source of product innovation, while Lee and Tang
(2018) argue that supply chain innovation is an effec-
tive means of achieving social sustainability. We
argue that innovation in all its forms (in product/ser-
vice, process/business model, and supply chain) has
a key role to play in achieving social sustainability in
emerging economies.
Yet innovation is a double-edged sword that can

have unintended consequences unless there is a delib-
erate attempt to incorporate justice, equity, and inclu-
sion considerations (e.g., expensive micro-irrigation
technologies can push small local producers out of
business; grid interconnection can focus only on
urban areas at the exclusion of rural populations;
affordable housing can omit to account for long-term
energy efficiency, etc.). To ensure these considerations
are integrated, we need closer alignment and collabo-
ration between the for-profit sector, civil society orga-
nizations, and government. As a community, our
research and teaching need to support this transfor-
mation. Thus, motivated, we propose “inclusive inno-
vation” as a lens through which OM can approach
these compelling issues.
In section 2, we define inclusive innovation,

develop an operations-focused framework for this
concept in the areas of product/service innovation,
process/business model innovation, and supply
chain innovation. In section 3, with “inclusive innova-
tion” as our new lens, we present selected sectoral
issues of high social impact (specifically low-wage
jobs and digitalization in services, labor/human
rights and automation in manufacturing, food scar-
city/safety, and livelihood of smallholders in agricul-
ture) where the OM field has the potential to make
significant contributions. Section 4 concludes.

2. Inclusive Innovation: An Operations
Lens

Innovation is referred to as the introduction of some-
thing new (product, service, or process) that is busi-
ness focused (e.g., revenue generating) and is the
economy’s engine of growth. However, as history
shows, the dual goals of inclusive economic growth
and industrialization (UN SDGs 8 and 9) do not hap-
pen without thoughtful consideration of how innova-
tion is fostered. In this section, we adopt the lens of
“inclusive innovation” as a way to attain inclusive
economic growth. The Global Research Alliance
defines inclusive innovation as “any innovation that
leads to affordable access of quality goods and ser-
vices creating livelihood opportunities for the
excluded population, primarily at the base of the
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pyramid, and on a long-term sustainable basis with a
significant outreach.”5 Similarly, Foster and Heeks
(2013, p. 335) define it as “the inclusion within some
aspect of innovation of groups who are currently
marginalized.” In this study, inspired by the “ladder
of inclusive innovation” introduced in Heeks et al.
(2014), we conceptualize inclusive innovation in the
operations management context along three domains:
(i) inclusive product and service innovation (sec-
tion 2.1), (ii) inclusive process and business model
innovation (section 2.2), and (iii) inclusive supply
chain innovation (section 2.3). We present several
practical examples of inclusive innovation in each
context with an emphasis on collaboration and part-
nerships, as well as operational challenges it presents.
The key ideas of this section are summarized in
Table 1.

2.1. Inclusive Product and Service Innovation
Krishnan and Ulrich (2001) define the operations of
product/service innovation as a sequence of steps
and phases with the performance metric of efficiency
(Thomke and Bell 2001). They identify decision vari-
ables as being related to sequencing process stages
(Bhattacharya et al. 1998), point of differentiation
(Moorthy and Png 1992), project management (Mihm
2010, Rahmani et al. 2018), and supplier selection
(Ulrich and Ellison 1999).
Similarly, Lee and Schmidt (2017) view successful

product/service innovation as a process that involves
the following phases: (i) ideation, (ii) concept evalua-
tion, (iii) design and development, (iv) testing and
validation, (v) launch and ramp-up, (vi) maintenance,
and (vii) end of life.
Building on Lee and Schmidt’s framework, we next

discuss operational decisions and actions that firms
can take toward inclusiveness at different phases of

the innovation cycle. We further simplify Lee and
Schmidt’s framework by combining phases (iii)–(vii),
resulting in three broad phases: ideation, concept
evaluation, and development and launch. In addition,
for each phase, we discuss how firms can push inclu-
sive innovation beyond their boundaries via partner-
ships and collaboration.

2.1.1. Inclusive Ideation. The innovation cycle
starts with idea generation. Kornish and Hutchison-
Krupat (2017) categorize ideation into two groups,
namely market driven and technology driven. We
first focus on market-driven ideation (i.e., when the
market signals a need) given our emphasis on inclu-
siveness, and then discuss examples of inclusive tech-
nology-driven ideation (i.e., finding problems that the
emerging technology can solve).
In order to generate ideas for needs of the excluded

population, one natural way is to include that popula-
tion in the ideation process (Kornish and Ulrich 2014,
Von Hippel 1986). For instance, Digital Green pro-
duces and disseminates community videos that
spread best practices (in farming and health) among
low-income communities. This innovative service
was initiated by farmers in India who expressed that
they “are much more likely to listen to peers who look
and sound like them.”6 Since 2008, Digital Green pro-
duced more than 5000 locally relevant videos in more
than 50 languages.
In order to reach out to excluded communities, firms

can leverage technology or partner with crowd-based
ideation firms (e.g., Innocentive) to collect community-
driven ideas. Open innovation breaks down “tradi-
tional corporate boundaries,” and “allows intellectual
property, ideas, and people to flow freely both into and
out of an organization” (Chesbrough and Garman
2009, p. 2). For instance, in 2010, the Dell Social

Table 1 Inclusive Innovation from an Operations Lens, Possible Approaches, and Examples

Inclusive innovation Approaches Examples

Product or service Include the excluded population in the ideation and/
or evaluation stages (i.e., market-driven innovation)

Dell Social Innovation Contest
Clean Team
Digital Green

Look for needs of excluded population that emerging
technology can solve (i.e., technology-driven innovation)

Mobile money (M-Pesa)
Solar box (M-Kepa)

Offer employment and business opportunities for the
excluded population at the development and/or
launch stages of the innovation

Coca Cola 5by20 program
Clean Team

Process or
business model

Develop processes that offer employees more control and agency Gap Shift Messenger
Offer platforms for sharing economy that serve excluded population
and also create job opportunities for them

Airbnb, Uber Kickstarter

Supply chain Source from underserved demographics/communities
(e.g., smallholders, micro-enterprises)

Unilever
Diavik Diamond Mine

Adopt inclusive financing models INOVE program
Build distribution network to serve excluded areas and population Whole Foods

JD.com
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Innovation Competition collected 1000 ideas from stu-
dents in 55 countries (350 colleges) on addressing social
issues (e.g., poverty, women’s rights).7

In situations where the needs of the excluded com-
munity are common knowledge or ideation is tech-
nology driven, firms can achieve inclusive ideation
even without involving the excluded population in
the process. For instance, to serve low-income popula-
tions, firms can design affordable products and ser-
vices, which requires them to alter their ideation
objective from seeking the best quality to seeking the
least cost (under the constraint of sufficient quality).
For instance, Clorox has introduced new affordable
products, called low-out-of-pocket (LOOP), to serve
budget-conscious consumers.8 In engineering terms,
this form of innovation is also referred to as “frugal
innovation,” where firms reduce the complexity and
cost of production (e.g., via removing non-essential
features) to offer more affordable products and ser-
vices. Specifically, frugal innovation is about offering
products and services by integrating four core attri-
butes: affordability, simplicity, quality, and sustain-
ability (Radjou and Prabhu 2014). For example, M-
Kopa home solar box is a result of frugal innovation,
which as of January 2018, has connected over 600,000
homes to affordable solar power (i.e., light, radio, and
cell phone charger).9

As another example, consider a technology-driven
ideation of mobile money (e.g., in Kenya, there are
over 24 million registered mobile money users).
Mobile money applications are results of “technology
push,” that is, the solution came prior to the identifi-
cation of the problem. These applications (e.g., M
Pesa) have created financial inclusion for large (ex-
cluded) communities all over the world (Balasubra-
manian et al. 2017) without them being directly
involved in the ideation phase.
Inclusive ideation comes with its own operational

challenges. For instance, in open innovation, the con-
test organizer has to make key operational decisions,
such as duration of the tournament (Bimpikis et al.
2019, K€orpeo�glu et al. 2017), transparency level of the
identity of participants and submissions (Bockstedt
et al. 2016), feedback mechanism (Mihm and Schlapp
2019, Wooten and Ulrich 2017), and incentive and
award structure (Ales et al. 2017, 2018a, Erat and
Krishnan 2012, K€orpeo�glu and Cho 2018); see Ales
et al. (2018b) for a more comprehensive review for
this literature. In the case of technology-driven idea-
tion, the main challenge is that such innovations are
often more radical and therefore high risk (given that
there is no pre-expressed need for them). As a result,
firms should make strategic and operational decisions
on allocating budget (Chao et al. 2009) and authority
(Hutchison-Krupat and Kavadias 2015) to search for
such radical ideas.

2.1.2. Inclusive Concept Evaluation. The second
phase of the ideation process is to evaluate and select
among collected ideas. Kornish and Hutchison-Kru-
pat (2017) introduce two idea-selection processes,
namely, idea selection based on experts’ prediction
and idea selection based on market feedback. Here,
we focus on selection based on market feedback as a
way to achieve inclusive evaluation.
When ideation is market driven, firms can combine

the inclusive ideation and evaluation phases. That is,
they can involve the excluded population from the
ideation phase in the evaluation and selection phase.
This is the approach Digital Green has followed by
involving the farmers in the ideation and selection of
good practices to disseminate.
However, in situations where ideation is technol-

ogy driven (i.e., it requires certain technical expertise,
which may not be available to the excluded popula-
tion), it would be more viable for firms to involve the
excluded population primarily in the evaluation
phase (i.e., running prototypes with them). In fact,
this is the basis of the human-centered-design (HCD)
approach introduced by IDEO, a global design com-
pany. The process starts with observing users’ needs,
followed by rapid prototyping, and getting user feed-
back. This flexible and iterative ideation process facili-
tates inclusive concept evaluation and selection.
While it does not require the excluded population to
be involved in the ideation process itself, it forces the
evaluation phase to be completely based on the end-
user feedback. Indeed, the “user feedback” is referred
to as the “most critical phase of the human-centered-
design process.”10

Firms can also move toward inclusive evaluation
via partnering and collaborating with NGOs that pro-
vide HCD services, such as IDEO.org (a non-profit
design organization with a mission to improve the
lives of poor and vulnerable communities through
design). For instance, UNICEF has partnered with
IDEO.org on multiple inclusive HCD projects. Exam-
ples include Clean Team, which provides safe, afford-
able in-home toilets for low-income families in
Ghana. They piloted the project with about 100 fami-
lies in the city of Kumasi. One of their biggest learn-
ings from the rapid prototyping was that “no matter
how compelling or aspirational the toilet itself, no one
wanted to slosh a bucket of waste through their
homes.” Accordingly, Clean Team developed and
offered a full-on delivery, removal, and maintenance
system.11

Involving the excluded population in the evalua-
tion process has its own operational challenges. For
instance, the targeted population may not be easily
accessible. It also requires the innovation process to
be more flexible in terms of prototyping (Rahmani
and Ramachandran 2017, Terwiesch and Loch 2004,
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Yoo et al. 2018) and work dynamics (Rahmani et al.
2017). Despite the importance and criticality of user
feedback in inclusive innovation (Buchanan 2001),
this phase has received less attention in the operations
management literature as compared to other phases,
which implies opportunities for future research.

2.1.3. Inclusive Development and Launch. The
remaining phases of the innovation cycle include
development, testing, launching, and maintenance.
We discuss the first three together, and consider
maintenance more broadly, as either ongoing service
provision or product maintenance.
Involving the excluded population in the develop-

ment phase not only brings their input into the pro-
cess, but also leads to employment and business
opportunities for those communities. Employing indi-
viduals from underserved populations can be facili-
tated by a number of practices (Bastien 2017):

• Removing the barriers that prevent economi-
cally insecure workers from accessing good
jobs: removing criminal background and credit
checks,12 providing childcare benefits and
mobility support for low-wage workers;

• Scaling up workforce development efforts that
connect struggling workers to quality jobs and
career pathways: expanding apprenticeship
and paid training programs, especially in
growing sectors, increasing youth employment
and undertake targeted hiring;

• Growing the base of employers committed to
hiring disadvantaged workers and providing
quality jobs: supporting the growth of minor-
ity- and women-owned businesses, leveraging
the power of large “anchor” institutions, devel-
oping a cooperative ecosystem.

There is an increasing number of companies devel-
oping inclusive hiring practices: Companies ranging
from Walmart to Bloomberg and Starbucks offer
employment opportunities to U.S. veterans.13 Some
companies have committed to hiring people with
physical disabilities (Gaudiano and Hunt 2017, Nar-
ayanan et al. 2018). Other examples include Johns
Hopkins Hospital, which has partnered with an NGO
helping ex-offenders integrate back into society to fill
healthcare positions,14 and EY and SAP, which work
with an NGO that identifies, trains, and supports
individuals with autism.15

Business opportunities for underserved communities
in development and launch phases of innovation can
emerge when firms push beyond their boundaries and
partner with their supply chain network. This opportu-
nity can extend to the provision of the service (or main-
tenance of the product). For example, the Coca Cola
5by20 program16 for community-driven innovation

and entrepreneurship has largely involved the
unserved population not only in all phases from idea-
tion to launch, but also in the delivery of the service.
Splash Bar is one example of Coca Cola’s inclusive
development approach in India under the 5by20 pro-
gram. This new service has enhanced the incomes of
women by training them to become entrepreneurs and
selling products to their communities, and has also cre-
ated a hotspot for community gatherings and activities
in rural areas.17 Yet it also has the potential to create a
host of countervailing health problems such as obesity
and diabetes if a soft-drink culture takes hold.18

Another example of inclusive launch and mainte-
nance is the Clean Team example discussed earlier,
where the delivery and maintenance of in-home toi-
lets services is run by local franchises. That is, Clean
Team not only involved the excluded population in
evaluating ideas, but also in launching and maintain-
ing the product and service delivery.
Involving a diverse group of people in the develop-

ment and launch phases of innovation can create
operational challenges, such as misalignment of
incentives, and conflicting opinions and preferences
(Aksin et al. 2015, Huckman and Staats 2011). In
order to address these issues, firms should design
incentives to induce help and knowledge sharing
(Crama et al. 2018, Ozkan-Seely et al. 2015, Siemsen
et al. 2007), manage free-riding and cost salience
(Bonatti and Horner 2011, Wu et al. 2014), and create
a participatory work environment (Rahmani et al.
2018, Rotemberg and Saloner 1993). Operations man-
agement research on “people-centric operations” is
growing, as evidenced by recent calls for special
issues,19 and has the opportunity to focus on how to
involve underserved populations in all stages of inno-
vation.

2.2. Inclusive Process and Business Model
Innovation
In addition to new product and service innovation,
firms can also pursue innovation toward improving
the inclusiveness of their processes or business mod-
els. We discuss such approaches through the lens of a
number of recent examples.

2.2.1. Inclusive process innovation. Process inno-
vation can involve changes in equipment/technology,
using new tools and software solutions, or changing
operating methods and techniques. Firms often seek
process innovation to improve efficiency. However,
recent practical evidence has shown that the dual
goals of higher efficiency and higher social perfor-
mance/employee satisfaction can be complemen-
tary.20

For instance, Gap has recently launched a self-sche-
duling app, Shift Messenger, which allows its workers

Kalkanci, Rahmani, and Toktay: Inclusive Innovation & Social Sustainability
Production and Operations Management 28(12), pp. 2960–2982, © 2019 Production and Operations Management Society 2965



to manage their schedules (without supervisor
approval). Unstable schedules are known to be a chal-
lenge for workers in retail and other low-wage service
industries21 and hamper social mobility.22 The Gap
study, which used a randomized encouragement
design approach, shows that the self-scheduling app
not only led to higher employee satisfaction, but also
achieved higher store performance due to productiv-
ity gains (Kesavan et al. 2017). The same study
showed that a significant portion of the instability in
scheduling derived from operational challenges such
as inaccurate information about the size and timing of
shipments, which underlines the negative social
impact of poor operational performance.
Another example of inclusive process design comes

from the field of medical surplus allocation. There is
evidence that much of the medical surplus donated to
developing nations under the “push” model is wasted
due to a mismatch with needs; the WHO estimates
that 70% of donated medical equipment was inappro-
priate (World Health Organization 2010). In contrast,
Medshare developed an inclusive “pull” process that
opens up its inventory information to potential recipi-
ents and lets them pick the items that they need the
most from the available inventory (Atasu et al. 2017).
Firms can also push inclusive process innovation

beyond their boundaries by collaborating within their
supply chain network. For instance, Taylor Guitar
partnered with an ebony mill in Cameroon (Orsdemir
et al. 2019). Through that partnership, they improved
harvesting practices, transformed the milling opera-
tion, and planted ebony trees for the future. In partic-
ular, they initiated the use of new technology and
harvesting practices, which significantly improved
the livelihood of the forestry community in Camer-
oon.23

The main operational challenges with inclusive pro-
cess innovation are twofold: to use a social objective
as the lens through which processes are reviewed,
and to identify changes that simultaneously help
achieve that objective while improving the firm’s
financial performance. This may be counterintuitive
at first—for example, why should one expect that
store performance would improve if schedules
become more stable? In this case, a moderating vari-
able—the retention of experienced workers—is
improved as a result of the focus on the social objec-
tive, translating into better financial performance.
Recent evidence on the complementarity of commu-
nity-level social innovations and firm-level economic
performance (Vakili and Zhang 2018) also suggests
opportunities for future research in this area. In fact,
we observe a trend in OM research on process
improvement with social objectives. Some examples
include service design for maximizing social impact
of non-profit organizations serving distressed

individuals (Arora et al. 2017), and mechanism
design for maximizing value provision of medical
surplus recovery organizations (Zhang et al. 2018).

2.2.2. Inclusive Business Model Innovation. Busi-
ness model innovation involves changes in ways that
products and services are delivered to market, and
they are often technology driven and business focused
(Chen et al. 2018, 2019). Similar to process innovation,
in business model innovation, sustainability and eco-
nomic objectives can be complementary (Girotra and
Netessine 2013, Loch et al. 2012). In fact, Kiron et al.
(2013, p. 69) reported that “63% of [survey respon-
dents who profited from sustainability] also say their
organization has changed its business model in
response to sustainability.”
The most recent large-scale examples of business

model innovations are sharing economy models such
as Airbnb and Uber, which disrupted stable and long-
running business models in the hotel and taxi indus-
tries.24 Although these business model innovations
did not necessarily start with the goal of being inclu-
sive, they provided new opportunities for excluded
communities. For instance, Uber and Airbnb signifi-
cantly improved the affordability of transportation
and lodging services. In addition, these businesses
have created flexible income sources for low-income
communities by employing them as drivers and hosts.
Similarly, Amazon’s retail delivery model has given
rural communities access to a wide range of products,
which they would not have been able to access other-
wise. As another example, consider Kickstarter,
which helps members of all communities (e.g., includ-
ing low-income and minorities) find resources and
support for their needs to make their ideas a reality
across thousands of projects.25

Firms can innovate successful business models via
partnership with their supply chain networks and
end consumers. For instance, Uber and Airbnb have
partnered with, or in other words leveraged, their net-
work of consumers to deliver their services. Similarly,
Amazon Prime and Uber Eats delivery are results of
partnership and collaborative initiatives between
them and mail services (e.g., UPS) and restaurant
chains, respectively.
An unwelcome aspect of the sharing economy is

the possibility for systematic racial bias.26 Recent OM
research has identified operational improvements
that can partially mitigate this challenge, in particular,
the deployment of a credible, easy-to-use online repu-
tation and communication system (Cui et al. 2017, Li
et al. 2017).
Operational challenges of business model innova-

tions vary depending on the context. For instance, deci-
sions on surge pricing of Uber (Cachon et al. 2017),
designing crowdfunding rules for Kickstarter (Babich
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et al. 2018, Marinesi et al. 2018, Swinney and Chakra-
borty 2018), setting rules for Airbnb reviews (Proserpio
and Zervas 2017), and addressing liquidity constraints
(Uppari et al. 2019) are a few examples of operational
decisions in this context. Given rapid technological
advancements, new business models continue to arise
and create future research opportunities.

2.3. Inclusive Supply Chain Innovation
Inclusion can be practiced in both the upstream and
downstream supply chain; for example, developing the
capacity of smallholders (i.e., small local producers) to
become suppliers to agribusiness, or designing services
areas so as to include socio-economically underprivi-
leged areas in a city or country. We organize the dis-
cussion along the following two aspects: inclusive
sourcing practices and inclusive retailing and distribu-
tion practices. These dimensions include the “pro-
poor” supply chain dimensions highlighted in Sodhi
and Tang (2011, 2014, 2017) and Tang (2018): the poor
as suppliers, the poor as distributors, and inclusive
financial models to support them in both roles.

2.3.1. Inclusive Sourcing. Inclusive sourcing
refers to a range of practices that intentionally incor-
porate a variety of target demographics/communi-
ties, with a particular emphasis on poor and
marginalized groups, in sourcing strategies. These
practices can involve investing in the capability of
smallholders, small family businesses, and other
micro-enterprises (e.g., minority- and women-owned
businesses) to become a reliable source of quality sup-
ply. In the extractives sector, inclusive sourcing typi-
cally refers to “local content strategies” that stimulate
local economic development by procuring locally for
operations and support services.27 A closely related
inclusive supply chain practice is “impact sourcing,”
where companies “prioritize suppliers that intention-
ally hire and provide career development opportuni-
ties to people who otherwise have limited prospects
for formal employment.”28

A representative yet ambitious example of inclusive
sourcing is the Unilever “Enhancing Livelihoods” ini-
tiative, two of whose components are “opportunities
for women” and “inclusive business,” with the main
goals of empowering 5 million women (by advancing
opportunities for women in operations, providing up-
skilling, and expanding opportunities in the value
chain), improving the livelihoods of 500,000 small-
holder farmers, and increasing the participation of
young entrepreneurs in the Unilever value chain.29 In
the extractives sector, Diavik Diamond Mine in
Canada achieved a 34% Aboriginal employment rate;
a copper mine in Zambia run by Barrick developed a
supplier development program aiming to engage up
to 1000 local SMEs and micro-businesses as suppliers

in the mine’s value chain; and Anglo-American took
up to 49% equity stakes in local businesses (with a
planned 3–5 year exit strategy) as part of South Afri-
ca’s Black Empowerment Policy, funding 1885 com-
panies through 2016 (€Ostensson 2017). In developed
economies, inclusive supply chain practices are typi-
cally focused on the inclusion of minority- and
women-owned enterprises (Carter et al. 2006). Glob-
ally, it is said that “women are the next emerging
economy,” representing a credit gap of $USD 1.5 tril-
lion.
Partnership plays an important role in inclusive

sourcing. Firms can leverage intermediary providers
and platforms to identify and get connected to suppli-
ers in geographically delimited areas and small local
producers. For instance, SAP Ariba is a platform that
connects firms to a global procurement network with
specific emphasis on deep “supply chain trans-
parency” and “creating opportunities for livelihood.”
They promote the principle of procurement with
social purpose: “When you know the working condi-
tions of the people who work for your suppliers, you
can change those people’s lives.”30

In addition, firms can partner with commercial
banks and financing companies to promote inclusive
financing models.31 In fact, limited access to capital,
cash flow constraints, and lack of resilience to revenue
fluctuations often plague small businesses. IFC (2011)
identifies access to capital as a bigger challenge for
women-owned enterprises relative to others (due to
weaker property rights, lower asset ownership, lower
credit history, cultural norms, etc.). An example of a
successful partnership towards inclusive sourcing is
the INOVE supplier development program in Brazil
that, via partnership with commercial banks, has pro-
vided invoice factoring and working capital loans to
local suppliers (€Ostensson 2017).
There are a number of operational and strategic

challenges in achieving inclusive sourcing practices.
For instance, firms need to put in place policies that
require their suppliers to pay subcontractors without
delay (€Ostensson 2017), undertake a gender-differen-
tiated approach to their supply chain analysis (IIED
2011, table 2, Barraja and Pontes 2017), be more cog-
nizant of the detrimental impacts of time pressure on
suppliers (Caro et al. 2018), design incentive mecha-
nisms for their suppliers that promote inclusiveness,
find effective ways to source from a larger network of
smaller suppliers, or experiment with new financing
and information/knowledge sharing strategies to
empower smallholders (Chen and Tang 2015, Chen
et al. 2013, 2015, IFC 2011, Xiao et al. 2018).

2.3.2. Inclusive Retailing and Distribution. The
same principles discussed in the inclusive sourcing
section above also apply downstream in the supply
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chain. For example, Unilever’s “Enhancing Liveli-
hoods” initiative provided around 1.5 million small-
scale retailers in their distribution network access to
initiatives aiming to increase their incomes,32 and
Coca-Cola uses a manual distribution center model in
sub-Saharan Africa and Southeast Asia, creating new
opportunities for entrepreneurship and employment
in the formal sector.33

Another aspect of inclusion that is salient in down-
stream supply chains is which markets/customers to
serve. For instance, food retailers can target food
deserts (i.e., areas with low-income residents that
have limited access to affordable and nutritious food)
for the distribution of their products. In fact, we
observe that in response to the increasing visibility of
food deserts (thanks to tools such as the USDA Food
Access Atlas),34 some retailers have started making
deliberate attempts to serve those areas in need. For
example, Whole Foods opened a store in a Chicago
food desert, with sustained attention on including
community members in decision making.35 Similarly,
Walmart’s founding purpose was to bring an assort-
ment of low-cost products to rural America.36

Last-mile delivery innovations are expected to facil-
itate the inclusion of new sets of “customers” and
“service providers” in global distribution networks.
Innovations such as delivery drones or driverless
vehicles enable the delivery of goods to remote loca-
tions or rural areas with poor infrastructure (Stanford
Value Chain Innovation Initiative 2016). For example,
Chinese retailer JD.com started testing deliveries to
China’s remote countryside in an attempt to reach
consumers in the country’s rural interior (Chao 2016),
which is supported by the Chinese government as a
way to help alleviate poverty in rural areas and nar-
row the wealth gap37 . Furthermore, crowdsourced
delivery options in the last-mile (such as Roadie or
Amazon Flex) enable ordinary people to enter the
delivery business as drivers. Most recently, Amazon
is partnering with and providing resources (i.e., tech-
nology, leased vehicles, and training) to entrepre-
neurs establishing their last-mile delivery business38 .
The main operational challenge for inclusive retail-

ing and distribution is that firms need to balance an
(apparent) trade-off between developing an inclusive
distribution model and making a robust profit. When
Amazon rolled out same-day delivery service in Bos-
ton, it included virtually all neighborhoods in Boston,
except for three low-income zip codes with a predom-
inantly minority population.39 The reason was that
Amazon’s algorithm for determining where to roll
out same-day service factored in the number of Ama-
zon Prime customers (a demand-side factor) and the
location of warehouses (supply-side factor), resulting
in unintentional exclusion. In grocery retailing, mar-
gins are very thin, so the same demand-side

assumptions and supply-side considerations can
result in store siting decisions that bypass low-income
communities, resulting in food deserts. The same
dynamic can be seen in food delivery services.40

Two approaches can be productive to be more accu-
rate about the above trade-off: First, examining
assumptions on cost and demand: in some cases,
operating in low-income neighborhoods could be
cheaper than anticipated and demand could become
more robust with some attention to product assort-
ment. Second, developing and delivering every-day
low price products through operational excellence.
Operations management research has the ability to
shed deeper light on trade-offs in inclusive supply
chain management practices and support firms in
their decision making. Recent examples include Cal-
mon et al. (2018) who focus on the distribution of dur-
able life-improving technologies to low-income
consumers, and Uppari et al. (2019) who analyze
strategies for selling off-grid light to liquidity-con-
strained consumers.

3. Contemporary Sectoral Challenges

In section 2, we developed a framework to opera-
tionalize inclusive innovation in practice. In this sec-
tion, we focus on challenges where inclusive
innovation seems particularly salient, limiting the
scope of our discussion to two topics by sector: the
service sector (low-wage jobs and digitalization), the
manufacturing sector (labor rights and automation),
and the agriculture sector (food scarcity/safety and
livelihood of smallholders). We discuss the main
social issues associated with these topics, possible
inclusive innovations for resolving them, and poten-
tial research directions. Note that even though we
focus primarily on inclusive innovations that can help
improve social sustainability, innovations reviewed
in this section (particularly in manufacturing and
agriculture sectors) often simultaneously contribute
to environmental sustainability.

3.1. Services
The service sector dominates most economies in the
world. In developed economies, the service sector
constitutes over 70% of GDP; it also plays a major role
in developing economies, constituting over 55% of
their GDP (see Appendix A.3). Apte et al. (2012, p. 1)
report that the service industry is evolving toward an
information economy globally, but it continues to be
labor-intensive nevertheless. To capture this dichot-
omy, we discuss social issues associated with labor
and digitalization.

3.1.1. Low-Wage Jobs. The two fastest-growing
jobs in the United States are retail salesperson and
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cashier (United States Bureau of Labor Statistics
2017). While job growth is generally seen as a positive,
these positions are poorly paid, with the median
hourly wages of both occupations below the poverty
threshold for a family of four (Peterson 2017). As a
result, such low-wage retail jobs have put a large por-
tion of the US population in poverty and food insecu-
rity. In addition to social challenges associated with
low-wage jobs, such working conditions can also
impact retailers’ profitability and survival rates. For
instance, one of the most serious causes of Sears’ clo-
sure is reported as mismanaging workforce (in terms
of low wages, high expectations, and not including
employees in decision-making).41

To address these issues, some large-scale retailers,
including Costco and Nordstrom, offer higher wages
to their sales staff and cashiers (Peterson 2017). In
order to compensate for paying higher wages, retail-
ers need to develop innovative solutions to increase
their sales and/or reduce their processing costs. For
instance, Costco’s high wages are made possible
because of its innovative business model (i.e., annual
customer membership fees).42 Similarly, Target has
recently announced an increase in hourly wages of its
sales representatives. To compensate for that, the
company has pursued several service and process
innovation initiatives, including same-day delivery
service in major cities, and emphasis on quality.43 As
stated by the Target’s VP of information and digital
technology, “We’re not trying to be the catalog of
everything,” and “aren’t going to add products to our
website and stores just because they exist” (Safdar
2017). By focusing on quality rather than variety, Tar-
get aims to make shopping easier in its stores to
enhance sales/revenue and potentially compensate
for higher hourly wages.
A second concern with retail jobs is that employ-

ees often have unstable and inflexible schedules. The
work schedules of retail jobs are often released 1 or
2 weeks in advance and may even change last min-
ute. This lack of stability not only makes it difficult
for these workers to manage their time with their
family or on a second job, it also makes their source
of income unpredictable (Kamalahmadi et al. 2018,
Ton 2015). Women are largely affected by the lack of
stability and flexibility in retail jobs. Accordingly to
the 2017 Bureau of Labor Statistics, women constitute
47% of retail trade jobs in the United States (United
States Bureau of Labor Statistics 2017). The percent-
age rises to 74% when only considering jobs at cloth-
ing stores (United States Bureau of Labor Statistics
2017), which are canonical examples of unstable and
inflexible jobs (Ton 2015). In the meantime, a recent
study shows that job flexibility is one of the most
critical components for women at work and that
can largely determine their retention and job

satisfaction.44 Another trend in services is the growth
in the “gig economy” where organizations contract
with independent workers for short-term engage-
ments. A recent paper shows under what conditions
this practice is welfare increasing/decreasing for
workers (Benjaafar et al. 2018).
Inclusive process innovation can help address some

of these issues. For example, self-scheduling/shift
swapping apps (e.g., Shift Messenger) can give work-
ers more control over their schedules, in turn increas-
ing job satisfaction and schedule stability (Williams
et al. 2017). Retailers can also pursue inclusive pro-
cess innovation to smooth out the workload at stores
and offer more stable and predictable schedules to
their employees. For example, Mercadona headquar-
ters incorporates store input into the process and tim-
ing of deliveries to ensure that they have enough
capacity to handle them; Costco introduces new prod-
ucts to stores at staggered times to even out workload;
and some retailers scatter promotions over time (in-
stead of offering them only during weekends and hol-
idays) to balance out store traffic (Ton 2017). Future
operations management research can study how tech-
nology-driven inclusive innovation can improve ser-
vice operations from the firm’s as well as employees’
perspective. Such technology-driven innovations can
impact scheduling, resource planning, and other
operational levers. Since they may not always achieve
dual goals of higher efficiency and higher job satisfac-
tion, a closer examination of their impact would be
valuable.

3.1.2. Digitalization. In recent years, technology
advancement has made service processes informa-
tion-rich, which is often referred to as digitalization.
This transformation has enabled businesses to lever-
age digitized data in their operations by turning infor-
mation into business-focused action. For instance,
banks have revolutionized their service delivery by
embracing digitalization to help customers save and
reduce human errors in processes. In spite of the ben-
efits that digitalization has offered to society, it has
also led to some serious social concerns, including the
digital divide and algorithmic bias.
The digital divide, which refers to the growing gap

in access to computer and the internet between
excluded communities (e.g., low-income, rural) and
wealthy, middle-class, and young communities living
in urban areas,45 creates social inequality and puts the
excluded community at a disadvantage. For instance,
Nethope reports that “nearly 72% of Kenyans are
without Internet and some even lack basic electricity,
affecting the quality of education, politics, healthcare
and everything in between. Living without Internet
access is usually a factor of expense.”46 The digital
divide is not limited to developing countries; it is also
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a problem in developed countries. Consider the digi-
talization of educational services in the United States.
According to a Pew survey, only 18% of teachers said
that their “students have access to the digital tools
they need at home.”47 These survey results clearly
show a gap in educational development of youth
between low-income and high-income communities.
In order to resolve and prevent the digital divide,

one viable solution would be for local NGOs to part-
ner with global tech companies (e.g., Google, Micro-
soft) to provide digital access and training to the
excluded community (e.g., low-income households).
For instance, in Kenya, NetHope, in collaboration
with Microsoft (as part of Microsoft’s 4Afrika initia-
tive) and the USAID Global Broadband and Innova-
tions (GBI), has been able to provide affordable
Internet and electricity (15 mbps at $3/month) to
Kenyans who are living off-grid in rural areas.46

Future research can study the effect of such inclusive
service innovations by technology and telecommuni-
cation firms on their operational and financial perfor-
mance. In particular, such initiatives are not only
inclusive (prevent the digital divide), but can also
potentially lead to new market demand for the firm’s
current and future services. Another interesting area
of research is whether mobile Internet and innovative
access models can bridge the digital divide.
Another issue with digitalization is algorithmic

bias, which is an artifact of the growing use of artifi-
cial intelligence (AI) (i.e., machine learning) in infor-
mation services. Algorithmic bias denotes errors in AI
algorithms that use sample data to estimate or repre-
sent a population, and the impact of those errors on
decision making. An example of algorithmic bias that
has recently received attention is gender bias in the
data sets used to teach language skills to AI pro-
grams.48 Even though the extent of the impact of this
gender bias is yet to be explored, experts believe that
it has the potential to exacerbate unfairness in society
and particularly in industries such as medicine and
law.49 Resolving the issue of algorithmic bias requires
collaborative innovation initiatives by global tech
companies who are largely using AI in their decision
making. For instance, researchers at Microsoft in col-
laboration with LendingClub and Northpointe are
using risk assessment modeling to mitigate algorith-
mic bias in their programs.
Given the widespread applications of analytics and

algorithms in business decision making, firms need to
adopt inclusive design and development practices to
avoid inadvertent exclusion of communities or hard-
coding of (discriminatory) social attitudes into pro-
cesses. Future research in operations management can
study how firms’ algorithmic decisions on distribution,
pricing, or quality could be affected by algorithmic
bias, and develop methods to avoid these issues.

3.2. Manufacturing
In developed economies, the manufacturing sector is
25.67% of GDP composition, while it constitutes
28.36% of GDP in developing economies (see
Appendix A.3). Many global companies have moved
their production to emerging economies over the past
few decades in order to benefit from the low cost and
increasingly skilled workforce, expanding the “pro-
ducer” role of these economies globally. As a result of
increasing population and prosperity, emerging
economies have also grown in their “consumer” role,
providing booming consumer markets and growth
opportunities for global corporations (Cui and Lu
2017, Dobbs et al. 2013). Despite the emergence of
local-for-local sourcing and production trends since
at least 2012, manufacturing is projected to grow in
the developing economies in the near term due to the
fast growth in the domestic markets (O’Marah 2016).
We focus on two salient social issues in this sector:
labor and human rights, and automation.

3.2.1 Labor and Human Rights. A global survey
of the sustainable sourcing practices of 449 publicly
listed companies around the world has identified
major gaps in firms’ social sustainability practices
today (Thorlakson et al. 2018): First, companies’ sus-
tainable sourcing practices in global supply chains are
focused on workers’ rights and compliance with
national laws. In emerging economies, however,
national laws do not necessarily cover other impor-
tant social issues like health, education, gender, and
inequality, and only 15% of companies addressed
such issues in their supply chain directly. Second, sus-
tainable sourcing practices are most commonly
adopted by firms to address issues at their first-tier
suppliers, even though the risk of social responsibility
violations tends to increase in the higher tiers of a
supply chain in terms of both frequency and severity
(Sedex 2013, Villena and Gioia 2018). For instance,
African children are forced to work in cocoa farms,
Indian families are forced to work in the Bangladesh
tea industry, and government-organized forced labor
occurs during the annual cotton harvest (United
States of America Department of State 2013).
To address the issue of labor and human rights and

increase social responsibility, one avenue firms can
pursue is inclusive supply chain innovation in the
form of transparency commitments. For instance,
firms can commit to disclosing their responsibility
policies (Cho et al. 2019, Liu et al. 2018), learned
information about responsibility levels of suppliers
(Kalkanci and Plambeck 2018a), audit reports (Plam-
beck and Taylor 2016), identities of current and/or
terminated suppliers (Chen et al. 2018, 2019, Kalkanci
and Plambeck 2018b), or the source of their products
(Guo et al. 2016). Future research can evaluate the
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relative efficacy of such transparency practices by
context and content.
Other and more advanced ways of inclusive supply

chain innovation include (i) expanding the supplier
pool by offering suppliers deferred or contingency
payments and multi-period supply agreements
(Babich and Tang 2012, Chen and Lee 2017, Lewis
et al. 2017), or (ii) helping suppliers build manufactur-
ing capabilities (Distelhorst et al. 2017). In addition,
business model innovation can give voice to employ-
ees and other stakeholders via creative uses of social
media (O’Marah 2016). For example, Labor Voices, a
new company in this domain, provides factory work-
ers direct access to information about their rights and
collects information about factory conditions through
anonymous surveys (Lapowsky 2013). Future research
can investigate process design questions (e.g., content
and frequency of communication to workers) and the
value of information collected through social media or
other channels in predicting future supply chain dis-
ruptions and financial performance.
Finally, an awareness of intercultural differences

has been shown to be particularly valuable in deter-
mining the effectiveness of different operational
choices such as shift scheduling, quality management,
facility location, etc. (Metters 2008, 2017, Metters et al.
2010). Prior literature points out that the corporate
social responsibility outlook is driven by the concerns
and priorities of Western countries and calls for a
more inclusive perspective centered on developing
countries (Barkemeyer and Figge 2014, Idemudia
2011, Jamali 2010). While human subject experiments
demonstrate value for a firm in providing consumers
transparency across a variety of dimensions (Buell
and Kalkanci 2019, Kalkanci et al. 2016, Kraft et al.
2018), recent research shows that consumer responses
to transparency and responsibility can differ signifi-
cantly in the developing and developed economies
(Buell and Kalkanci 2017), underlining the importance
of understanding local cultural norms as a key ele-
ment of inclusive supply chain innovation. Future
research can build on the initial work by Buell and
Kalkanci (2017) to identify further cultural differences
related to inclusion and equity, as well as the opera-
tional implications of such differences.

3.2.2. Automation. Advances in artificial intelli-
gence and robotics are paving the way for the wide-
spread use of automation in the next several decades.
Physical activities in highly structured and pre-
dictable environments, as in manufacturing, are the
most susceptible to automation (Manyika et al. 2017).
The trend toward automation is expected to lead to
greater productivity, better utilization of resources,
and lower environmental impact from manufacturing
(World Economic Forum 2018a). Automation has the

potential to reduce lead times and localize sourcing
and production, and therefore, has important opera-
tional implications. Chen et al. (2017a,b) examine the
effect of 3-D printing on a firm’s production technol-
ogy choice (i.e., build-to-stock vs. build-to-order),
pricing and inventory decisions, and consumer util-
ity. 3-D printing is also found to have important
implications in spare part logistics (Song and Zhang
2016) and on product assortment (Dong et al. 2017).
The social implications of the automation trend,

however, warrant further research and discussion.
Some studies have pointed out potential negative con-
sequences of automation. For example, emerging
economies may not rely on low-cost labor for develop-
ment any more since automation will drive down the
cost of manufacturing globally (Manyika et al. 2017).
In fact, China and India have the highest automatable
employment potential (with more than 700 million
full-time jobs). Even more importantly, automation is
expected to reduce demand for low-skill labor in
lower-paying routine tasks, while increasing demand
for high-skill, high-earning labor (Manyika et al. 2017,
Tyson 2017). Therefore, automation is expected to
polarize wages and contribute to the rising inequality
in the distribution of labor income. Furthermore,
women are more likely to lose jobs than men as
automation increases (World Economic Forum 2018b).
In order to mitigate the social welfare losses associ-

ated with automation and provide higher value to
customers, firms can pursue process innovation that
combines the automation of blue-collar tasks with
new white-collar roles for employees (Hopp et al.
2009). For instance, although Ford motors has inte-
grated Artificial Intelligence (AI) into the final inspec-
tion line to boost quality, the company still needs
skilled workers to interact with the AI tools.50 For
that, they require new process designs and reskilling
of the workforce. Companies (in collaboration with
governments) can establish new education and train-
ing possibilities for the workforce (Manyika et al.
2017, Norton 2017). Given that there is still a big
debate on the productivity benefits of automation,
especially since it involves “hard to reverse” invest-
ments, future research can study how companies can
optimize and balance their use of people and invest-
ments in new machines. Related open research ques-
tions include the effective combined design of
(human) high-touch and (automated) routine jobs,
and the value of business process designs that empha-
size the agency of employees.

3.3. Agriculture
In developed economies, the agriculture sector is
2.36% of the GDP, while it is seven times higher in
developing economies (i.e., 15.53% of GDP) (see
Appendix A.3). This sector currently employs more
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than 2 billion people around the world (World Bank
2018), including the poorest. We focus on two issues:
alleviating food scarcity and livelihoods of smallhold-
ers and women.

3.3.1. Food Scarcity and Safety. One key chal-
lenge for the agriculture industry is to feed the world
population in the future (Searchinger et al. 2013). It is
estimated that feeding the world in 2050 will require
a 70% increase in overall food production because of
population growth (predominantly in developing
countries) and changes in consumption due to the
expansion of the middle class (Food and Agriculture
Organization of United Nations 2009). Moreover, the
consumption of meat and dairy products (which are
more resource intensive to produce than plant-based
diets) is projected to grow by 74% by 2050 (Searchin-
ger et al. 2013), likely due to shifts in diets (Ran-
ganathan 2013).
One way to address food scarcity is through pro-

cess innovation to increase the efficiency of farming
processes; for example, adopting technologies that
increase yield and value (de Zegher et al. 2019, Stan-
ford Value Chain Innovation Initiative 2017), mecha-
nisms to achieve the efficient distribution of natural
resources required for farming (such as water)
(Dawande et al. 2013), crop rotation mechanisms to
increase yields (Boyabatli et al. 2019, Zhang and
Swaminathan 2017), and the use of technologies for
agriculture planning (Soto-Silva et al. 2016). In addi-
tion, gene editing can be used to accelerate selective
breeding and cultivation practices to increase yields,
drought tolerance, and resource efficiency (and hence
resiliency of plants to climate change), and reduce the
occurrence of diseases (World Economic Forum
2018a). However, genetically modified seeds are pro-
tected under patent protection laws.51 This precludes
farmers from saving seeds year to year, a practice that
is ubiquitous in many farming communities in emerg-
ing economies, and raises concerns about the eco-
nomic exclusion of such communities.52

Another solution for the issue of food scarcity is
reducing food waste and ensuring more effective dis-
tribution. Food waste remains an important source of
inefficiency in food supply chains; 24% of all food
calories are lost or wasted from “farm to fork” per
year (da Silva 2016). In order to reduce food waste,
grocery retailers can pursue process innovation to (i)
manage their store density and revenue models
(Belavina 2017, Belavina et al. 2017), and (ii) improve
their ordering and inventory management practices
and salesforce incentives (Akkas and Honhon 2018,
Akkas et al. 2019). In addition, food suppliers can use
the waste stream of unsold products as an input
ingredient for another product (Lee and Tongarlak
2017), and farmers can develop solutions to improve

the operational efficiency of gleaning programs to
supply food-insecure individuals through food banks
(Ata et al. 2017). Both the production and distribution
phases in the agriculture industry offer opportunities
to study inclusive process and business model inno-
vations beyond the literature discussed here.
A second key challenge facing the agriculture

industry is food safety. It is estimated that 10% of all
food that consumers buy in the developed world is
adulterated (Castle and Carjaval 2013), meaning it is
impure, unsafe, or unwholesome. In 2008, six infants
died and nearly 300,000 people in China were sick-
ened after consuming milk powder contaminated
with melamine (Jacobs 2008). In 2017, two of the lar-
gest food processing companies in Brazil were
accused of exporting salmonella-contaminated meat
to Europe (Romero 2017). In 2018, Lactalis pulled
more than 7000 tons of potentially contaminated baby
formula and other powdered milk products across
more than 80 countries due to salmonella contamina-
tion (Alderman 2018). Roth et al. (2008) argue that the
heightened adulteration risk can be attributed to glob-
alization, consolidation, and commoditization trends
in food supply chains.
To address the issue of food safety, suppliers can

pursue inclusive process innovation. For instance,
suppliers can set inspection and incentive approaches
to deter farmers from strategic adulteration (Levi
et al. 2018), or vertically integrate with their agricul-
tural suppliers (Lin et al. 2018, Orsdemir et al. 2019).
In addition, technology-driven innovations, such as
blockchain, offer the potential to address food safety
issues by providing a reliable and accessible record of
the entire trajectory of products from farming to con-
sumption (Babich and Hilary 2019). Blockchain tech-
nology is already finding applications in fish, coffee,
and cotton supply chains (Hackett 2017, Peters 2016,
Schiller 2018). One example of the successful use of
such technology is collaboration between Unilever,
British supermarket chain Sainsbury, packaging com-
pany Sappi, and three global financial services com-
panies (Barclays, BNP Paribas, and Standard
Chartered) to develop a system for tracking and veri-
fying contracts for farmers supplying tea in Malawi
(Clancy 2017). The technology will be used to track
the origins of tea supplies of Unilever and Sainsbury,
and help banks access more reliable information
about the farming methods of individual farmers and
fund those focused on sustainable farming. These
emerging technology-driven product and supply
chain innovations that aim to improve food safety
offer several opportunities for future research.

3.3.2. Livelihood of Smallholders andWomen. Many
agricultural commodity supply chains are character-
ized by the prevalence of smallholders at the
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origination point. Many of these smallholders are very
poor and engage in practices such as deforestation that
help their livelihoods in the short run, but cause long-
term negative ecological impact, and in particular, cli-
mate change impact. For example, Indonesia has mil-
lions of smallholder palm oil farmers living in
poverty, and has contributed approximately 10% of
global greenhouse gas emissions in the past decade,
due to deforestation for palm oil (de Zegher et al.
2017, Orsato et al. 2014).
To improve the livelihood of farming smallholders,

companies can consider innovative supply chain
models (i.e., incentive mechanisms and purchasing
contracts) to assure the triple goals of reliable supply,
no environmental degradation, and poverty allevia-
tion (de Zegher et al. 2017). In addition, companies
can adopt bio-based materials in their products to cre-
ate additional income opportunities for farmers (in
addition to reducing GHG emissions and creating
more environmentally sustainable alternatives to tra-
ditional materials). Innovations in this domain are
rapidly growing: Audi, BASF, and Covestro have
developed a 70% biomass auto body coating (Cove-
stro 2017); Ford uses rice hulls for reinforcement and
soy-beans to make seat covers in its F-150 trucks
(BusinessGreen Staff 2013); Reebok has recently
begun manufacturing shoes made from corn stalks
(Grady 2017). While these innovations are promising
for improving livelihoods and reducing environmen-
tal impacts, the social implications are ambiguous. A
potential challenge is that these materials can create
competition for food crops at the farm level, thereby
exacerbating food scarcity (World Economic Forum
2018a). This is an issue that has recently received
attention from the operations community (Wang et al.
2017) and provides opportunities for further research.
Women represent a larger proportion of the work-

force than men in the agricultural sectors of the devel-
oping regions in the world such as Asia, sub-Saharan
Africa, the Middle East, and North Africa (World
Bank, FAO and IFAD 2009). There is overwhelming
evidence that income generated by women is more
likely to be spent on food and children’s needs (World
Bank, FAO and IFAD 2009). Therefore, expanding
opportunities for women in agriculture is expected to
yield significant societal benefits; the mechanisms by
which such benefits are realized and their relative effi-
cacy are open research questions.

4. Conclusions

In an early sustainable operations review article, Cor-
bett and Klassen (2006) argue that taking an environ-
mental perspective has far-reaching consequences in
that it “forces OM scholars to adopt a broader, more
holistic view of the operations being studied” (p. 7).

They also conjecture that “environmental manage-
ment in operations will have become an established
and accepted part of mainstream OM by 2015” (p. 19).
They conclude with the following commentary:
“Expanding the boundaries also implies integrating
the concerns of more stakeholders [. . .] we now have
to account for governments, local communities, pub-
lic interest groups, and future generations. How can
their interests be integrated into such areas as product
and process design and operational decision making?
This is a key concern of the environmental justice
movement [. . .]” (p. 18), and they conjecture that
social issues will also become part of mainstream
Operations Management (OM), too.
While Corbett and Klassen’s first conjecture about

environmental management has been borne out, it is
fair to say that the environmental justice and social
sustainability themes have not been widely addressed
in the OM community yet. Broadening our horizons
to encompass these themes has the potential to further
shape our research in new and exciting ways. To
prompt a deeper examination of these themes and
their implications for operations management, in this
study, we focused on a context where they are partic-
ularly salient: the role of innovation in addressing
social issues in emerging economies and underserved
populations therein. Motivated by the environmental
justice literature and the concept of “just sustainabil-
ity,” we focused our discussion primarily on the con-
cept of “inclusive innovation” from an operations
management lens. We developed some propositions
about how inclusive innovation can be practiced in
product/service innovation, process/business model
innovation and supply chain innovation to improve
social sustainability. A number of innovations dis-
cussed in this study are expected to increase produc-
tivity, create job opportunities, and improve some
dimensions of social sustainability (e.g., blockchain
technology, self-scheduling of work, automation).
However, each of these innovations could pose
important trade-offs and potentially unintended
social consequences, where OM research can be influ-
ential in informing business practice and policy solu-
tions. The inclusive innovation framework we outline
in this study can be used to explain why some innova-
tions for social impact succeed while others may fail.

4.1. Opportunities for Future Research
Although the operations management literature has
recently put more attention on social sustainability
(particularly in supply chain management), research
on operational challenges of “inclusive innovation” is
still in its infancy. What makes inclusive innovation
distinct is two-fold: First, it requires adopting social
objectives more explicitly in problem definition and
scoping; second, it is people-centric and built on
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interactions with underserved populations of diverse
cultural, geographical, and economical characteristics.
These distinctions offer tremendous opportunities for
future research in operations management:

1. Process Innovation with a Social Sustainability
Lens: At a high level, operations management
research on innovation has focused more on
“product” innovation (design and develop-
ment) and less on “process” innovation. How-
ever, throughout this study, we discussed
many social issues in emerging economies that
can be solved or prevented by changing oper-
ating methods and techniques. We believe that
research on process innovation toward the
dual goals of promoting efficiency and inclu-
sion will become more established and main-
stream in operations management.

2. Management of Underserved Populations: For the
most part, operations management research on
social sustainability has focused more on “sup-
ply chain” management and less on “people”
management. As we highlight in this study,
many examples of successful inclusive innova-
tion require effective interactions with under-
served populations (as customers, employees,
stakeholders, etc.). We conjecture that research
on people-centric operations, along with incor-
porating multi-disciplinary methods from
social work, public management, and sociol-
ogy, will receive more attention from the oper-
ations management community.

3. Energy Transition: Avoiding the worst impacts
of climate change will require a massive global
energy transition. In addition to new operations
challenges in “cleantech” (Plambeck 2013), this
dramatic transformation creates the opportunity
for businesses to emphasize inclusion and
equity in the delivery of energy services, trans-
portation infrastructure investments, and
mobility solutions. Taking an inclusive innova-
tion lens will allow the operations management
field to make unique contributions in this area.

4. Smart and Sustainable Communities: To support
effective urbanization, “smart city” technolo-
gies are being phased in to help cities collect
data from a wide range of sensors so they can
utilize their assets and resources efficiently.
The smart city concept provides the opportu-
nity to emphasize participatory action and
engagement, to use open data to improve com-
munities, and to ultimately create not only
smart, but also livable, connected, and sustain-
able communities for urban areas across the
globe. This area holds great promise for future
operations management research.

In this study, we focused on for-profit firms. Inclu-
sive innovation is also relevant for non-profit operating
practices (Berenguer and Shen 2018, Berenguer et al.
2017) and humanitarian logistics (Tomasini and Van
Wassenhove 2009). We limited our discussion to two
focus areas within each sector. These can be expanded
further. For example, within the service sector, issues
of inclusion and access are quite important in health-
care operations (Kohnke et al. 2017, Ramdas et al.
2012) and deserve further research attention. Finally,
we focused on how inclusive innovation can help firms
achieve their social sustainability goals. However, the
relationship between firms’ social sustainability and
innovation objectives can be bidirectional. In fact,
recent evidence shows that improving social sustain-
ability can also positively impact firms’ innovativeness
(Liu and Chao 2018). Identifying and quantifying such
effects is another valuable research direction.
Given ongoing societal and technological trans-

formations, and the richness, complexity and
importance of social sustainability, we have an
opportunity as the operations management commu-
nity to make research on social sustainability and
inclusive innovation “mainstream” as we have
done with environmental sustainability in the last
two decades. We hope that this article provides a
useful roadmap to that end.
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Appendix A: Framing Principles and
Data.

A.1. Principles of Environmental
Justice53

1. Environmental Justice affirms the sacredness
of Mother Earth, ecological unity and the
interdependence of all species, and the right
to be free from ecological destruction.

2. Environmental Justice demands that public
policy be based on mutual respect and justice
for all peoples, free from any form of discrim-
ination or bias.
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3. Environmental Justice mandates the right to
ethical, balanced and responsible uses of land
and renewable resources in the interest of a
sustainable planet for humans and other liv-
ing things.

4. Environmental Justice calls for universal pro-
tection from nuclear testing, extraction, pro-
duction and disposal of toxic/hazardous
wastes and poisons and nuclear testing that
threaten the fundamental right to clean air,
land, water, and food.

5. Environmental Justice affirms the fundamental
right to political, economic, cultural and envi-
ronmental self determination of all peoples.

6. Environmental Justice demands the cessation
of the production of all toxins, hazardous
wastes, and radioactive materials, and that all
past and current producers be held strictly
accountable to the people for detoxification
and the containment at the point of produc-
tion.

7. Environmental Justice demands the right to
participate as equal partners at every level of
decision making, including needs assessment,
planning, implementation, enforcement and
evaluation.

8. Environmental Justice affirms the right of all
workers to a safe and healthy work environ-
ment without being forced to choose between
an unsafe livelihood and unemployment. It
also affirms the right of those who work at
home to be free from environmental hazards.

9. Environmental Justice protects the right of
victims of environmental injustice to receive
full compensation and reparations for dam-
ages as well as quality health care.

10. Environmental Justice considers governmental
acts of environmental injustice a violation of
international law, the Universal Declaration
On Human Rights, and the United Nations
Convention on Genocide.

11. Environmental Justice must recognize a spe-
cial legal and natural relationship of Native
Peoples to the US government through trea-
ties, agreements, compacts, and covenants
affirming sovereignty and self-determination.

12. Environmental Justice affirms the need for
urban and rural ecological policies to clean up
and rebuild our cities and rural areas in bal-
ance with nature, honoring the cultural integ-
rity of all our communities, and provided fair
access for all to the full range of resources.

13. Environmental Justice calls for the strict
enforcement of principles of informed con-
sent, and a halt to the testing of experimental

reproductive and medical procedures and
vaccinations on people of color.

14. Environmental Justice opposes the destructive
operations of multinational corporations.

15. Environmental Justice opposes military occu-
pation, repression and exploitation of lands,
peoples and cultures, and other life forms.

16. Environmental Justice calls for the education
of present and future generations which
emphasizes social and environmental issues,
based on our experience and an appreciation
of our diverse cultural perspectives.

17. Environmental Justice requires that we, as
individuals, make personal and consumer
choices to consume as little of Mother Earth’s
resources and to produce as little waste as
possible; and make the conscious decision to
challenge and re-prioritize our lifestyles to
ensure the health of the natural world for pre-
sent and future generations.

A.2. UN Sustainable Development
Goals

Goal 1. End poverty in all its forms everywhere.
Goal 2. End hunger, achieve food security and

improved nutrition and promote sustainable agricul-
ture.
Goal 3. Ensure healthy lives and promote well-

being for all at all ages.
Goal 4. Ensure inclusive and equitable quality edu-

cation and promote lifelong learning opportunities
for all.
Goal 5. Achieve gender equality and empower all

women and girls.
Goal 6. Ensure availability and sustainable manage-

ment of water and sanitation for all.
Goal 7. Ensure access to affordable, reliable, sus-

tainable and modern energy for all.
Goal 8. Promote sustained, inclusive and sustain-

able economic growth, full and productive employ-
ment and decent work for all.
Goal 9. Build resilient infrastructure, promote inclu-

sive and sustainable industrialization and foster inno-
vation.
Goal 10. Reduce inequality within and among

countries.

Table A1 Average Nominal GDP Composition based on Economy
Sector and Development

Economy\sector Agriculture Industrial Service

Developed 2.36% 25.67% 71.97%
Developing/emerging 15.53% 28.36% 56.12%

Kalkanci, Rahmani, and Toktay: Inclusive Innovation & Social Sustainability
Production and Operations Management 28(12), pp. 2960–2982, © 2019 Production and Operations Management Society 2975



Goal 11. Make cities and human settlements inclu-
sive, safe, resilient and sustainable.
Goal 12. Ensure sustainable consumption and pro-

duction patterns.
Goal 13. Take urgent action to combat climate

change and its impacts.
Goal 14. Conserve and sustainably use the oceans,

seas and marine resources for sustainable develop-
ment.
Goal 15. Protect, restore and promote sustainable

use of terrestrial ecosystems, sustainably manage for-
ests, combat desertification, and halt and reverse land
degradation and halt biodiversity loss.
Goal 16. Promote peaceful and inclusive societies

for sustainable development, provide access to justice
for all and build effective, accountable and inclusive
institutions at all levels.
Goal 17. Strengthen the means of implementation

and revitalize the global partnership for sustainable
development.

A.3. GDP Compositions

According to UN World Economic Situation and Pro-
spects (2017),54 economic development of countries
are categorized in three groups: (i) Developed econo-
mies (e.g., US, UK, EU-15), (ii) In-transition economies
(e.g., Ukraine, Armenia, Russian), and (iii) Develop-
ing economies (e.g., China, India). Since the second
group is relatively small (less than 10%), we simplify
the categorization to two: Developed and Develop-
ing/Emerging economy.
Using the country-based GDP data from CIA The

World Factbook (2017),55 we have calculated the aver-
age percentage of GDP compositions in developed
and developing economies, which is summarized in
the Table A1.
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