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Preface

The IFIP Working Group (WG 8.6) was established in the early ‘90s “to foster
understanding and improve research in practice, methods, and techniques in the transfer
and diffusion of information technology within systems that are developed, and in the
development process'.” The 2020 IFIP WG 8.6 conference on the theme
“Re-Imagining Diffusion of Information Technology and Systems: A Continuing
Conversation” was held at Tiruchirappalli, India, and was hosted by the Indian Institute
of Management (IIM) Tiruchirappalli during December 18-19, 2020. We are grateful
to IIM Tiruchirappalli for providing all required facilities and the IFIP WG 8.6 for
mentoring the successful organization of the conference. The proceedings volumes of
this conference focus on the re-imagination of diffusion and adoption of emerging
technologies.

Developments in blockchain, artificial intelligence, Internet of Things, social media,
mobile computing and applications, agile systems development techniques, cloud
computing, and business analytics have become central to the business and the cycle of
innovation has sped up, platforms provide quick access to infrastructure, and infor-
mation spreads on a 24-h cycle. These developments, in turn, have impacted the way
both organizations and societies, engage with transfer and diffusion of information
technology (IT) systems within and between organizations, in interactions with cus-
tomers, and society in general. The question is no longer how to adopt and diffuse IT
systems, but how to quickly assess and manage those that best serve the broader
purposes of businesses and societies. In addition to the idea of adoption and diffusion
of IT systems, IT teams in organizations and individuals are also working on how IT
systems are contributing to the value creation in both organizations and society.

There is an innate need for understanding the diffusion and adoption of emerging
information technologies and systems (i.e., artificial intelligence, blockchain, Fin-Tech
applications, Internet of Things, social media), which are expected to have a substantial
impact on future economic development of society, organizations, and individuals
(Borus et al. 2020; Dwivedi et al. 2019ab; Hughes et al. 2019; Ismagilova et al. 2019;
Janssen et al. 2019). A review of the role of information technologies, particularly over
the past two decades, clearly shows the vital link between technology adoption and
socio-economic development in many economies (Venkatesh et al. 2016; Williams
et al. 2015). The Gartner report on “Top Strategic Technology” in 20197 lists trends
including blockchain, artificial intelligence, autonomous things (robots, vehicles,
drones, etc.) among others as the game changers that could revolutionize industries and
their strategic models through 2023. These emerging technologies have great potential
to contribute to organizational and societal reforms. Thus, in the recent past, the

! http://ifipwg86.wikidot.com/about-us.

2 hitps://www.forbes.com/sites/peterhigh/2019/10/21/breaking-gartner-announces-top-10-strategic-
technology-trends-for-2020/#47dbbb940744.
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scholarly body is showing an increased interest in the understanding of adoption,
usage, impact, and potential of aforementioned technologies mentioned on individuals,
societies, and organizations.

This conference brought together scholars and practitioners from interdisciplinary
areas for the enrichment of scholarly deliberations on the adoption, usage, impact, and
potential of emerging technologies. The conference mainly focused on the papers that
addressed questions related to the diffusion and adoption of emerging technologies.
Besides, we were also open and committed to the broader theme of the IFIP WG 8.6.
We created 15 tracks with 2 or 3 track chairs. We received 247 papers, including 214
through EasyChair account and 33 direct submissions through conference email. All
submissions were double-blind reviewed by at least two knowledgeable reviewers.
This process resulted in 122 full and short papers. The acceptance rate of the papers in
the conference proceedings is about 49.4%. We are grateful to all track chairs who
selected reviewers and provided constructive and timely comments to authors to revise
and resubmit their manuscripts.

Due to a large number of submissions, the conference proceedings of IFIP WG 8.6
are divided into two volumes. There are seven sections in Volume I and eight sections
in Volume II.

Volume one includes sections namely:

Artificial Intelligence and Autonomous Systems

Big Data and Analytics

Blockchain

Diffusion and Adoption Technology

Emerging Technologies in e-Governance

Emerging Technologies in Consumer Decision Making and Choice
Fin-Tech Applications

Healthcare Information Technology

Internet of Things

Volume two includes:

Information Technology and Disaster Management

Adoption of Mobile and Platform-Based Applications

Smart Cities and Digital Government

Social Media

Diffusion of Information Technology and Systems (Conference Theme)

We sincerely thank all authors, reviewers, participants, Program Committee mem-
bers, track chairs, advisory board, IFIP WG 8.6 officials, and IIM Tiruchirappalli staff
who helped in making this conference a grand success.

October 2020 Sujeet K. Sharma
Yogesh K. Dwivedi

Bhimaraya Metri

Nripendra P. Rana
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Abstract. There is a growing focus on developing ICT-based business
ecosystems to provide an innovative and socially-embedded solution that is
aligned with the UN’s sustainable development goals. However, general
approaches being used to build the ICT-based business ecosystems face sig-
nificant challenges in achieving sustainability, participation, and self-
organization on their own. In this research, we pursue the new conceptualiza-
tion of emergent digital designing to understand these challenges and leverage
the concepts of multi-sided platforms to design and transform an ICT-based
socio-economic ecosystem that enables co-creation of value. Specifically, we
use the activity theory perspective to analyze the required features in the
development of an ICT-based socio-economic ecosystem for forest protection
and renewable energy production. Based on our case analysis, we construct a
typology of various features that an ICT-based socio-economic ecosystem
should imbibe to facilitate value co-creation by various actors of the ecosystem.
This research contributes to the theory of the solution genre by presenting a
feature set related to different aspects of the socio-economic ecosystems. We
also highlight the needed minimalistic view of ICTs in the digital transforma-
tions of societal and environmental initiatives.

Keywords: ICT platform - Platform ecosystem - Activity theory - Forest -
Energy - Environment - Sustainability

1 Introduction

Managing forest resources involves dealing with many tough and challenging risks for
forest departments in India. It has become even harsher in this age of global warming
and climate change. Forest fires, devastating floods, and landslides are few such
challenges that are being faced by the Indian forestry in the North-Western Himalayan
regions of India and prominently in Uttarakhand (thehindu.com 2013; indianex-
press.com 2016). Realizing the history of such disasters and the significance of the
Himalayas, the Government of India launched the ‘National Mission on Himalayan
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Studies (NMHS)’ in 2015 under the Ministry of Environment, Forest, and Climate
Change aligned with the UN’s sustainable development goals. The mission objectives
focused on long-term conservation and sustainable development in the Indian Hima-
layan region for the ecological security of India (nmhs.org.in 2015). To fulfill its goals,
NMHS has set out the call for demand-driven action research and interventions for
innovative solutions.

In this research, our focus is on forest fires, which happens in Uttarakhand every
year during summers. Forest bio-residue layers created by dry and fallen leaves are one
of the primary sources of such a threat due to their highly inflammable nature (Pandey
and Dhakal 2013). Pine tree leaves, also called needles, especially are a significant
cause of forest fires (Brown et al. 2011). Previous studies have recommended manu-
facturing bio-briquettes from waste, dry, and fallen pine needles with the involvement
of villagers (Joshi and Sharma 2014). Further, Joshi et al. (2015) suggested ways to
implement a socio-economic model to manufacture and sell these briquettes as a
greener and environment-friendly energy substitute for wood and coal in the open
market and thereby fostering social-entrepreneurship (Joshi et al. 2015). Such a socio-
economic solution, if successful, will achieve the twin objectives of forest protection
and renewable energy production. Past studies have discussed the development of ICT
platform-enabled business ecosystems to address societal challenges in rural or remote
regions (Li et al. 2019; Jha et al. 2016; Leong et al. 2016). These ecosystems mimicked
the e-commerce platforms and proved to be self-sustainable and achieved societal goals
of poverty alleviation and digital empowerment in the targeted areas. These studies
examined the evolution or development approach of platform ecosystems. However,
the main challenge is to understand how and why these e-commerce ecosystems were
able to create the necessary and sufficient network effects to self-sustain in the first
place. This aspect has not been examined in the studies of ICT platform-based
ecosystems for societal challenges, and it is the focus of our study. We address such a
research question in a complex phenomenon where the design of the socio-economic
ecosystem is entangled with the effort to protect the forest and environment.

We pursued this research question through a case study of an NMHS project, which
is running for more than one year in two villages in the Nainital district, a tourism hub
in the Uttarakhand state of India. It falls in a mountainous region with extensive and
dense coverage of the pine trees forest, one of the leading sources of forest fires in
Uttarakhand. Villagers living in the selected villages have limited income opportunities
and survive on forest resources to meet part of their daily needs (Joshi et al. 2015; Joshi
and Sharma 2014). The villagers who volunteered in the NMHS project were given
portable, manually operated briquette machines to produce briquettes, a renewable
energy substitute for coal and wood. The produced briquettes had higher calorific
content at a substantially lower cost (Joshi et al. 2015). The briquettes were sold to
local and nearby hotel owners. The local and national media have covered the NMHS
project initiative on pine briquettes through their print and Web channels. Under this
project, an ICT platform was developed and used to enable the socio-economic
ecosystem comprising of villagers, micro-entrepreneurs, and hotel owners. The ICT
platform was considered a key contributor to the success of the project and played an
essential role in social and environmental impacts. Unlike the existing approaches of
either private enterprise-driven, community-driven, or local government-driven
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platform ecosystem development, the Nainital case presents a unique experience of a
platform ecosystem development driven by a funded research project.

We used the activity theory to guide and implement our research (Engestrom, 2015;
Karanasios 2014, 2018). We also analyzed the findings of an older case, a public-
private partnership, which was tried during 2010-13 (Joshi and Sharma 2014). was also
used. The learnings were helpful during the effort conducted through our funded
research project. We studied the activity system containing the ICT platform as an
artifact. In this research, we document, conceptualize, and analyze the case findings on
how this activity system with ICT platform transformed and realized the socio-
economic solution envisaged in the older case.

2 Theoretical Background

2.1 Forest Protection and Renewable Energy Production

2016 Uttarakhand forest fires were widely covered in Indian news media because of its
severity, administrative failure to tackle the situation in a timely manner, and huge loss
of forest resources (indianexpress.com 2016). Ecologists singled out mismanagement
of forest floors filled with readily combustible pine leaves for this tragic incident. They
also suggested biomass briquette production from the pine needles as the prime
solution (tribuneindia.com 2016).

A program by the government in the form of ‘public-private partnership’ for
manufacturing briquettes was started in 2010 in the Nainital district (Joshi and Sharma
2014). This program followed a strict regulatory mechanism. Each actor in the
ecosystem was allowed to perform a predefined activity, and rates for each activity
were fixed. A local firm Suyas Udyog private limited, was given the responsibility of
manufacturing briquettes. Societal actors like villagers, local NGOs, self-help groups,
women groups, and van panchayats acted as collectors of pine needles and were
financially incentivized. The Forest department levied a fee for issuing a transit permit.
This top-down centric regulatory approach constrained the benefits for the stakeholders
and eventually led to the failure of the pine needle manufacturing project in 2013 (Joshi
and Sharma 2014).

In this public-private partnership model, villagers who were crucial stakeholders of
the value chain were involved as labor. The private firm was conceptualized as the
value creator and was supposed to sustain the ecosystem. However, the approach of
involving a private firm having an industrial approach created significant constraints for
the self-sustainability of the business ecosystem due to the geography of the region and
the peculiar characteristic of pine needles. Transportation costs were a considerable
component in the overall costs because pine needles are lightweight and cannot be
carried in high load in trucks. Transportation of pine needles from the collection spots
to a distant manufacturing plant in the mountainous terrain was not an economic
proposition. Higher transportation costs meant that villagers who were key stakeholders
of the ecosystem could not be financially incentivized to keep them in the ecosystem.
Therefore, for-profit firms can find it challenging to sustain the business.
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The second model conceptualized in the research project considered villagers as the
collectors, briquette producers, and micro-entrepreneurs who would sell the produced
briquettes in the local market. It was implemented in the project by providing portable,
manually operated briquette machines to villagers. However, preparing villagers who
lack an understanding of markets, entrepreneurial capability and fall in the backward
and lower strata of the society require external intervention (VanSandt and Sud 2012).

2.2 ICT-Based Socio-Economic Ecosystem for Renewable Energy
Production

In the last decade, we have seen the emergence of ICT platform-based business (or e-
commerce) ecosystems to overcome many societal challenges (Li et al. 2019; Jha et al.
2016; Leong et al. 2016). These studies found beneficial features of the ecosystems,
such as self-organization (Li et al. 2019), self-sustainability & evolvability (Jha et al.
2016), digital empowerment (Leong et al. 2016), and emancipatory (Kanungo 2004).
Here, by ‘ecosystem,” we mean “a community of interacting firms and individuals who
co-evolve their capabilities and roles and tend to align themselves with the directions
set by one or more central companies (McIntyre and Srinivasan 2017)”. There are
different types of ecosystems, such as the e-commerce ecosystem (e.g., Alibaba.com,
Amazon.com), which typically comprises a network of the ICT platform sponsor,
buyers, and sellers (Tan et al. 2015). Next is the platform ecosystem (e.g., Microsoft’s
Windows, Google’s Search Engine), which typically comprises a network of the
platform sponsor, its complementors, and users (Tan et al. 2015). However, our focus is
on establishing a third type: an ICT platform-enabled socio-economic ecosystem with
mostly similar, but few distinct characteristics to an e-commerce ecosystem.

Now, we discuss the existing strategies which have been adopted in the develop-
ment of e-commerce ecosystems for societal challenges. In a private enterprise-driven
approach, the ecosystem governance aspects related to participation, interaction,
incentives, concerns, and plans are decided and executed by the private firm. This
approach survives on the adequate scope and scale embedded in the potential
ecosystem, which can offer commercially accepted profit margins in the local market
(Joshi and Sharma 2014). The public-private partnership approach is a constrained
version of the private enterprise-driven approach. In a community-driven approach, the
actors collaborate and self-organize themselves to create and govern the ecosystem.
This approach requires enterprising and risk-taking capacity amongst the actors (Leong
et al. 2016). In a local government-driven approach, officers of the local administration
make decisions related to all aspects of the ecosystem based on the policies and
programs formulated by state or central governments. This approach is mostly
dependent on the government. In our study, the situation doesn’t suitably fit into these
approaches. Renewable energy production by manufacturing briquettes of pine needles
using a portable, manually operated machine is a physical labor-based and low-profit
margin activity. The initial volume being produced in the NMHS research project was
not attractive enough for local entrepreneurs or private enterprises. Therefore, the
conceptualization of a novel approach for ecosystem development is required, and it is
the focus of our study.
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We needed a theoretical lens to develop a holistic view to understand the mecha-
nisms which are being used in the novel ecosystem development approach. The
entanglement of forest protection, renewable energy production, and ICT platform
development following the emergent digital designing approach increases the com-
plexity to provide a solution. To develop a theory of solution for a societal challenge of
forest protection and renewable energy production, we opted for the activity theory
perspective as our theoretical lens in all the phases of our research study (Majchrzak
et al. 2016).

3 Research Methods

To study the process of ICT-based ecosystem for forest protection and renewable
energy production, we followed the qualitative research methodology. We adopted the
interpretive case study method based on the following considerations (Walsham 2006).
First, past IS studies suggested its usefulness in applying activity theory perspective to
a complex phenomenon embedded in the societal context (Sam 2012). Second, inter-
pretive case studies allow us to explore a phenomenon in the richness of its setting,
which is essential to study an ICT-based ecosystem with complex social and envi-
ronmental aspects. Finally, the area of ICT solutions for forest protection and renew-
able energy production is a scarcely researched area, where theories are yet to be
developed. Therefore, it demands more qualitative studies for theorization.

Our case is based on a research project which is part of the National Mission on
Himalayan Studies implemented by the Ministry of Environment, Forest & Climate
Change, Government of India. The project objectives included socio-economic value
creation through forest bio-residue based renewable energy production and develop-
ment of an ICT platform for value-chain integration and market access (Dixit and
Panigrahi 2014; Dixit and Panigrahi 2013). Data collection was conducted between
February 2019 and February 2020. Two Himalayan villages of the Uttarakhand state of
India were selected as per the project guidelines. Initial visits to the villages were
conducted by the first author, shortly after the launch of the research project. An
extended study started during March 2019, and three follow-up visits to the field were
conducted by the authors during April-May, 2020. Two field visits were conducted
during January and February 2020 by the first author to finalize the data collection.
Since this was a field-based project, members of the project team regularly visited and
stayed in the villages to supervise the project activities on a relatively continuous basis.

Forest Department of Uttarakhand facilitated access to the research sites and
introduction with the van panchayats, which are locally elected bodies tasked with the
administration of village forests. Van panchayats helped us in discussing the project
objectives and employment and earning opportunities in the project with the interested
villagers. Villagers were selected to work in the project according to the project
guidelines. This type of access eased the project implementation process and provided
a cordial atmosphere to interact with the key stakeholders - selected villagers, van
panchayats, industries, and the forest department. During our preliminary discussions
with them, we were able to create the required comfort and trust among the project
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participants. A coding scheme was used to differentiate the participants’ statements
with our thoughts and reflections recorded in the field notes and reports.

Data collection methods included semi-structured interviews, interactions, and
focus group discussions with stakeholders. These interviews and discussions were used
to acquire a deep understanding of the socio-economic context where the ICT platform
was expected to enable the ecosystem for forest protection and renewable energy
production. We aimed to gather views of participants and key stakeholders about the
process of renewable energy production being used in the project, benefits to partici-
pants during and after the project, and the role of the ICT platform in integrating the
value-chain and facilitating market access. We incorporated the acquired learnings
from the field in subsequent interviews and other aspects of the overall research. The
participants were asked to share their experiences of using the ICT platform and
changes they could feel in comparison to the paper-based system and existing ways of
market access.

We used our observations originating from field visits, discussions, interactions,
training sessions as other data collection methods 