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ABSTRACT A business ecosystem is a community of multiple co-evolving actors with
interdependent product offerings organized around a specific value proposition. While the
extant literature focuses on these two structural elements of ecosystems that existed ex ante,
we challenge this notion with our core discovery that ecosystem actors emerge in an ex post
dynamic process. With a longitudinal qualitative study of the vertically disintegrated part of
the Chinese mobile phone industry, we develop a two-dimensional process model of
ecosystem emergence, namely the temporal dimension that delineates three processal
stages of ecosystem emergence and the spatial dimension that highlights an architectural
pattern of reciprocities between value chain and resource pool to enable the ecosystem
emergence. We also offer inter-temporal enabling conditions during ecosystem evolution.
These findings enable us to complement the ecosystem literature by elaborating the
antecedents, outcomes, and enabling conditions of ecosystem emergence in relation to
multiple types of ecosystem actors. We also shed light on the value chain (re-)configuring
process which derives from the reciprocity between value chains and ecosystem
resources.

KEYWORDS business ecosystem, Chinese mobile phone industry, ecosystem emergence,
ecosystem resources, value chain
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INTRODUCTION

In contrast to Motorola’s mobile phone business that was sold for US$2.9 billion in
2014, China’s smartphone brand, Xiaomi, achieved an initial public offering (IPO)
of nearly $50 billion in 2018.1"1 Motorola’s historical significance yet grim prospect
in the Chinese mobile phone market and the contrasted rise of Xiaomi reflect the
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fundamental changes of this industry during the past 30 years. Although it is widely
discussed among practitioners that the rise of these Chinese mobile phone vendors
can be attributed to an industry-wide ecosystem in China, ! it still remains unclear
how such an ecosystem takes form.

The extant studies argue that business ecosystems!®! emerge as collaborative
arrangements around two major structural components (Jacobides, Cennamo, &
Gawer, 2018), that is, value propositions (Adner, 2017) and ecosystem actors (Adner &
Kapoor, 2010). Such inter-firm arrangements require various patterns of coordin-
ation and collaboration (Iansiti & Levien, 2004a; Moore, 1993; Rong & Shi, 2014)
from a wide array of actors with heterogeneous yet interdependent product offer-
ings (Hannah & Eisenhardt, 2018). It is the modularity, therefore, that enables
ecosystem emergence (Jacobides et al., 2018). This structural discourse sheds
light on the configurations of an ecosystem (i.e., value propositions and ecosystem
actors) but has overlooked how such an ecosystem comes into being in the first
place. Specifically, it assumes that value propositions and ecosystem actors are priori.
Dattée, Alexy, and Autio (2018), therefore, further contend that value propositions
are not ex ante, rather, they are the ex post outcomes of ecosystem actors’ collective
efforts over time. In this sense, they showcase a process of how ecosystems emerge
as consensus i3 reached among various ecosystem actors regarding value proposi-
tions. However, it still remains unclear how ecosystem actors — the other prior treat-
ment in the extant literature — come into being. This is the gap we attempt to
fill in this article, especially focusing on the emergence of ecosystem actors.

We employ the value chain lens to explore the emergence of ecosystems in
relation to ecosystem actors. This is because, similar to business ecosystems that per-
ceive value proposition as a core structural element (Adner, 2017; Kapoor, 2018;
Moore, 1993), the value chain approach also resembles various activities and
actors organized around specific value propositions (Kano, 2018; Porter, 1985).
Therefore, examining how ecosystem actors come into being involves investigations
of the collaborative value co-creation arrangements in the ecosystem context,
which resonates with the traditional value chain approach (Gerefti, Humphrey,
& Sturgeon, 2003; Porter, 1985). Indeed, as the value chain approach considers
‘the interdependence among activities ... such that the firm’s competitive advan-
tage stems from how the different activities fit together’ (Kapoor, 2018: 4), value
co-creation arrangements in value chains are similar to the ecosystem treatments
(Adner, 2017; Kapoor, 2018). Given such similarities, one might cast doubts on
the added value of the concept of business ecosystems. If ecosystems do have
wider boundaries than value chains according to the extant literature, how do
these similar value co-creation arrangements extend their boundary beyond
value chains? While the value chain underpins value creation activities from the
focal firm’s perspective, the ecosystem may shed light on the dynamic value
creation configurations toward shared visions among all ecosystem actors
(Parente, Rong, Geleilate, & Misati, 2019; Rong, Hu, Lin, Shi, & Guo, 2015).

In this sense, we set out to answer the following research question: How do business
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ecosystems emerge from value chains? In other words, we focus on the temporal dimen-
sion in terms of the process of ecosystem emergence in relation to ecosystem actors.

This article employs an inductive, qualitative method. The Chinese mobile
phone industry is selected as the empirical context. Specifically, we focus on the
vertically disintegrated part of this industry. This is because, first, the mobile phone
industry, especially the vertically disintegrated part, consists of many co-evolving
actors encompassing various industries and sectors (such as hardware production,
telecommunication, internet, and distribution), hence featuring fragmented and
disintegrated ecosystem resources for us to observe their emergence over time.
Second, unlike previous ecosystem emergence research settings (Dattée et al.,
2018), the emergence of value propositions is not salient as the Chinese mobile
phone industry imitates the existing value propositions of global leading companies
such as Motorola, Nokia, and Apple. Instead, the most salient feature for the
Chinese mobile phone industry is the emergence of ecosystem actors, which
aligns well with our theoretical motivation.

Our findings enable us to develop a three-stage process model of ecosystem
emergence from value chains. In particular, our model offers a two-dimensional
account of ecosystem emergence: the temporal dimension delineating three proces-
sal stages of ecosystem emergence and the spatial dimension highlighting one
architectural pattern of reciprocities between value chains and resource pool
over time. In particular, our architectural pattern of business ecosystem emergence
goes beyond the traditional interlinks between value chain actors in the extant lit-
erature (e.g., Adner, 2017) to imply the process through which the interlinked
structure emerges from the broader resource pool (Ijeldstad, Snow, Miles, &
Lettl, 2012). Following Geels’ (2014) framework, we also offer inter-temporal enab-
ling conditions including socio-political, technological, and industry regime factors,
during the coevolution (Lewin & Volberda, 1999) between value chains and
resource pool.

In this process model, we define ‘resource pool’ as a shared pool consisting of
various ecosystem resources. According to our findings, actors refer to business
entities in the value creation arrangements of the ecosystem, that is, the value
chains, namely those firms and organizations involved in the value creation
process. In contrast, resources are nonphysical assets possessed by various entities
and/or their employees, within or outside of the value chain, for instance, knowl-
edge and capabilities. Ecosystems may contain resources that are not possessed by
value chain actors before these resources are brought to the value creation arrange-
ments. Thus, the relationship between a value chain and an ecosystem is that the
latter contains all the (ecosystem) resources needed to constantly (re-)configure a
value chain. In this sense, a value chain may be regarded as the main vehicle for
value creation in the ecosystem. In other words, within the same temporal stage,
ecosystem actors are identical to value chain actors as the main value creation
arrangements. However, besides the value chain, the ecosystem contains a resource
pool that does not create value directly, but goes beyond what value chain actors in
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the current stage may possess and could nevertheless be exploited to reconfigure
value chains in the next stage. It is, therefore, the resource pool of an ecosystem
that continuously provides new resources for the value chain to be able to recon-
figure a new arrangement, thereby transiting to the next stage. Hence, the recipro-
cities between value chain and resource pool constitute a dynamic view of the
ecosystem.

This article contributes to both ecosystem and value chain literatures. On the
one hand, by revealing how the reciprocity between value chains and ecosystem
resources shapes ecosystem emergence over time, our process model offers a
dynamic and holistic view of business ecosystems, as a complement to the ex-ante
assumption of ecosystem actors in the current literature (e.g., Adner, 2017).
Adding onto prior studies of ecosystem dynamics (Ansari, Raghu, &
Kumaraswamy, 2016; Dattée et al., 2018; Liu & Rong, 2015), we also aspire to
introduce value chains as the foundation of ecosystems to distil such dynamics.
On the other hand, our process model extends the value chain literature by expli-
cating how value chains are dynamically reconfigured and therefore able to evolve
from one stable arrangement to another through the reciprocities between value
chain and resource pool, as a complement to the perspective of static optimized
systems in the extant literature on value chains.

This article is structured as follows: we start by reviewing relevant literatures
and introduce our research design; we then present our process model, and con-
clude with theoretical and practical implications, and some remarks on the trans-
ferability of our findings.

THEORETICAL BACKGROUND

In recent decades, scholarly interest on ecosystems has surged dramatically due to
increased complexity and uncertainty in firms’ collaboration and competition. The
concept of business ecosystems was initially derived from a biological analogy of the
phenomenon that industrial, social, economic, and geographical factors are inter-
twined to form a complex system of interactive community based on a common
foundation (Moore, 1993). Since Moore’s description of the ecosystem as an eco-
nomic community consisting of interacting organizations, scholars have identified
the key ecosystem constituents and interactions between them, highlighting key-
stones, dominator, niche players, and hub landlords as four types of ecosystem
actors (lansiti & Levien, 2002, 2004a, 2004b).

Early conceptualizations, however, did not clearly identify the boundary of an
ecosystem. Enacting an ecosystem-as-structure perspective, Adner (2017: 42)
defined an ecosystem as ‘the alignment structure of the multilateral set of partners
that need to interact in order for a focal value proposition to materialize’. Based on
the input and output flows with respect to a focal firm in the ecosystem, Adner and
Kapoor (2010) analyzed how various ecosystem actors, including suppliers and
complementors, are structured around a focal value proposition and its implication
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for focal firm’s innovation performance. Following an evolutionary perspective,
Rong and Shi (2014) further deconstructed business ecosystems by lifecycle
stages and configuration patterns, demonstrating the coordination and collabor-
ation among various ecosystem actors over time. More recently, an ecosystem 1is
defined as ‘a community of hierarchically independent, yet interdependent hetero-
geneous participants who collectively generate an ecosystem output’ (Thomas &
Autio, 2020: 38), highlighting the importance of both actors and value propositions
in ecosystem emergence.

Although these views differ slightly, a general consensus, synthesizing the
above perspectives, is that an ecosystem is consisted of a community of multiple co-evolving
actors that organized around specific value propositions/focal offerings/outputs. This is the
initial definition of ecosystem we follow to start the enquiry. The value propos-
ition/focal offering/output of a mobile phone ecosystem is, therefore, the
mobile phone and its use.

While the above studies offer new insights into how an ecosystem is structured
and configured, relatively less is known on how an ecosystem emerges. More spe-
cifically, we note that ecosystem actors are assumed as given in previous studies,
leaving the emergence of these actors unexplored. For example, Hannah and
Eisenhardt (2018) identified three ecosystem strategies — bottleneck, component,
and system — that firms could enact to engage with multiple ecosystem actors
with given value propositions/focal offerings. In particular, as an emerging ecosys-
tem is constantly changing, its actors and resources are (re-)configured rapidly. It
may, therefore, not be feasible to treat actors as given (Hannah & Eisenhardt,
2018) unlike in an established ecosystem. Moreover, the emergence of ecosystems,
in which actors at various degrees of complementarities (Shipilov & Gawer, 2020)
are not controlled in a hierarchical way, may be more complex than value chains
(Jacobides et al., 2018).

Furthermore, the mutual dependency between actors and value propositions
in value creation makes it more ambiguous to understand how ecosystems came
into being (Dattée et al., 2018). In volatile industries such as consumer electronics
and portable devices, new value propositions brought by innovative products with
the most advanced technologies, like commercial drones, will require combinations
of new and existing actors for successful value delivery to customers (Shipilov &
Gawer, 2020). It is, therefore, important for firms and governments to gain a com-
prehensive understanding of ecosystem emergence. In particular, how actors
within the ecosystem are cultivated and enriched are critical for their decision-
making. Since Dattée et al. (2018) have explored ecosystem emergence by challen-
ging the assumption that a clear value proposition exists ex ante and shown ecosys-
tem emergence as a process of collective discovery and refinement of value
propositions, we would like to take one more step forward by analyzing the emergence
of ecosystem actors. The position of this article in relation to Adner (2017) and Dattée
et al. (2018) is illustrated in Figure 1, to highlight our contributions in challenging
the ex-ante assumption of ecosystem actors.
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Figure 1. Existing literature on the ecosystem (emergence) with regard to our position

We draw on the value chain literature to explore the emergence of an ecosys-
tem, especially how various actors join the value creation arrangements. This is
because a value chain is also often organized around a specific value proposition
and thus shares similarities with the ecosystem in addressing how firms create
value and how other actors contribute to such value creation processes. We start
with an initial speculation that value chains may be the underpinning value
creation arrangements of ecosystems. To trace how these actors are brought
into the value creation process of an ecosystem with a wider boundary compared
to a traditional value chain (Kapoor, 2018), it is essential to turn to the value chain
literature to gain insights on how value chains are created by various actors over
time.

The value chain approach originates from Porter’s (1985) conceptual devel-
opment. The Global Value Chain (GVC) approach builds upon Porter’s work
and emphasized the division of labor and geographical spaces. Our use of ‘value
chains’ involves both terms as mobile phone production experienced a significant
change from vertical integration to specialization with geographical dispersions
even within China. Therefore, we follow Porter (1985) and Gerefli et al. (2003),
and define a value chain as a sequence or a process of value creation activities to deliver pro-
ducts. As will be shown in our findings, we posit that value chains constitute the
foundations of ecosystems: a value chain is the main vehicle for value creation in
ecosystems. Besides value chains, an ecosystem includes various resources that
have not yet joined the value co-creation process in the value chain.

To summarize, the extant literature focuses more on ecosystems with ex-ante
value propositions and ecosystem actors, and significant gaps remain on how
such ecosystem components emerge in the first place. Although recent literature
has started to pay attention to how firms proactively nurture an ecosystem by
manipulating visions/value propositions (Dattée et al., 2018; Rong & Shi, 2014),
relatively less 1s known about how ecosystems emerge in relation to ecosystem
actors that are assumed priore. The underlying antecedents, enabling conditions,
and outcomes of such emergence also remain unclear (Rong, Ren, & Shi, 2018;
Rong, Shi, & Yu, 2013). Furthermore, although recent literature sheds light on
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how ecosystems are structured around particular value propositions (Adner, 2017;
Adner & Kapoor, 2010; Jacobides et al., 2018), it is still unclear how firms adjust
their value chains when the ecosystem is evolving, especially when both technology
and market uncertainty are high (Dattée et al., 2018). We employ a value chain
lens to examine the emergence of ecosystems, with initial speculation that value
chains underpin value co-creation activities of ecosystems because they are the
main vehicles to deliver outputs described in the extant ecosystem literature.
We, therefore, set out to answer the following research question:

How do business ecosystems emerge _from value chains?

METHODS

Considering the exploratory nature of the research question, a qualitative approach
is adopted as rich data and context (Miles & Huberman, 1994; Yin, 2009) can be
provided in order to make sense of the process of ecosystem emergence.

Empirical Setting

We select the vertically disintegrated part of the Chinese mobile phone industry as our
empirical setting. This is because, first, the mobile phone industry, especially the ver-
tically disintegrated part, comprises many co-evolving actors encompassing various
industries (such as hardware production, telecommunication, internet, and distribu-
tion), hence featuring fragmented and disintegrated resources for us to observe their
emergence over time. Although the mobile phone industry is highly modularized
and specialized, there still exists heterogeneity across the industry in terms of vertical
integration. For instance, Huawei and Samsung rely significantly less on other actors
for components and complements compared to Xiaomi and alike. It is important to
focus on the vertically disintegrated part because doing so could maximize the odds
of capturing the emergence of these disintegrated resources.

Second, as a complement to Dattée et al. (2018) who sheds light on the emer-
gence of ecosystem value propositions, we are more concerned with the emergence
of ecosystem actors. As the Chinese mobile phone industry imitates the value pro-
positions made by global original equipment manufacturers (OEMs) such as
Motorola, Nokia, and Apple over the past 30 years, the more salient feature in
this context, instead, is the emergence of numerous actors and the coupled ecosys-
tem resources, to assist in the production of mobile phones (Lee & Hung, 2014) in
China. Selecting the Chinese context, hence, enables us to capture how these
actors emerge in a consistent and efficient manner.'"! Our qualitative approach
is also fit for this indigenous setting to reveal novel insights (Li, Leung, Chen, &
Luo, 2012) regarding ecosystem emergence.

We define actors as business entities in value chains, namely those firms and
organizations directly involved in the value creation process, while resources are
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nonphysical assets possessed by various entities and/or their employees, within or
outside of the value chain, for instance, knowledge and capabilities. It should also
be noted that resources in the focal ecosystem may be actors in other ecosystems, as
will be shown later in our findings.

OEM Selection

Although our unit of analysis focuses on the ecosystem, our levers for fulfilling such
analysis are mobile phone OEMs. Similar to the automobile industry described in
Jacobides, MacDuffie, and Tae (2016), this is because the Chinese mobile phone
industry is primarily driven by OEMs, and their interactions with different types
of actors provide a clear picture to aid our understanding of the industrial land-
scape. We draw on secondary sources to identify the most profound industrial
changes and propose a few criteria for screening targeted OEMs: (1) The targeted
OEMs should be among the largest OEMs in the Chinese market. (2) The targeted
OEMs should fully demonstrate the characteristics (Laamanen & Wallin, 2009;
Miles & Huberman, 1994; Williamson, 2016) of the relevant evolutionary stages
of the industry, and they should also cover the whole time span of the mobile
phone industry evolution over recent years. (3) The targeted OEMs should
reflect our theoretical interests in the vertically disintegrated part of the Chinese
mobile phone industry. While the Chinese mobile phone industry demonstrates
both vertically integrated and disintegrated patterns of value chain configurations,
we are more concerned with the disintegrated part as it may better reflect the dis-
integrated and fragmented nature of ecosystem resources. For example, we select
Xiaomi over Huawei and Samsung because Xiaomi completely disintegrates and
outsources almost everything, while Huawei and many others still integrate to
some extent. Xiaomi, therefore, acts as a polar case described by Siggelkow
(2007) in order to maximize the likelihood of capturing the emergence of ecosystem
resources during the smartphone era.

Following the above criteria, we select Motorola, Nokia, Bodao, Shanzhai,
and Xiaomi as our targeted OEMs, spanning analog phones, to feature phones
and to smartphones (Kenney & Pon, 2011; Pon, Seppila, & Kenney, 2014), as
1s shown in Figure 2. Different from other OEMs, Shanzhai OEMs are copycats
clustered around Shenzhen from the early 2000s to early 2010s (Lee & Hung,
2014). Producing extremely cheap but functionally innovative mobile phones,
they are treated as a single set of OEMs in this article because (1) they demonstrate
very high homogeneity in their structures and behaviors and (2) they have collect-
ively exerted a huge influence on the mobile phone market.

Data Collection

Both primary and secondary data are used in order to triangulate and increase the
validity of the case studies (Yin, 2009). Primary data are mainly from interviewing
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Figure 2. OEM selection in relation to industrial evolution

key employees in the case companies, either through site visits or remote calls. Our
interviewees include current and former senior executives, project/product man-
agers, supply chain managers, production operations managers, and public rela-
tionship managers for all OEMs. In addition, we interviewed industry analysts
for more insight into the whole mobile phone industry. We also included interview
excerpts in our analysis from other ecosystem actors, such as service providers,
component suppliers, and operators, to provide complement perspectives.

In total, we carried out 85 interviews adding up to 186 hours, as illustrated in
Table 1. To ensure data triangulation and constructive validity (Miles &
Huberman, 1994; Yin, 2009), we also compared the primary data with secondary
data such as media reports and documentaries of the activities of each firm and
their partners, as is detailed in Table 1.

Our interview questions are listed in Table 2. The first set of questions is
related to the landscape of the whole industry and how it evolves. The second
set addresses the historical development of the OEMs. The third set is on how
OEMs (re-)configure their value chains and how they benefit from and are bene-
ficial to the other ecosystem actors.

Data Analysis

All interview recordings were transcribed immediately after site visits and inter-
views. Secondary data were also collected before and after the interviews for tri-
angulation. We first conducted open coding (Glaser & Strauss, 1967; Miles &
Huberman, 1994) with the primary data. After open coding, we validated all
codes using secondary data to reduce biases and ensure reliability and examined
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Table 1. Data sources

Data types

Collection dates

Amount and location

Primary data
Semi-structured
interviews

Naturalistic
observations

Eighty-five semi-structured interviews lasting from 30 to 180 min (07/2007-06/2018)

Motorola: 12 interviews: supply chain manager, senior executives in China, operation
director, public relations manager, etc.

Nokia: 13 interviews: supply chain manager, Symbian system engineer, production
manager, project manager, public relations manager, etc.

Bodao: 20 interviews: supply chain manager, production manager, procurement
manager, senior executives, project manager, public relations manager, etc.
Shanzhai companies: Shanzhai OEMs, independent design houses, turn-key solution
providers, etc., adding up to 23 interviews

Xiaomi: 12 interviews: R&D manager, supply chain manager, ecosystem chain
manager, design team leader, etc.

Complement interviews with other ecosystem actors for more perspectives on the
development of ecosystems: supply-side actors/resource (two informants from com-
ponent suppliers), intermediary actors/resources (two informants from application/
service providers), demand-side actors/resources (one informant from distributors)

Mobile phone industry analyst: five interviews

Visit to Tianjin Economic Development Area Motorola plant 11/07/2007

Visit to Bodao Headquarters (20/08/2007)

Visit to Nokia Beijing Shouxin and Zhongguancun (05/09/2009, 04/04/2010)

Visit to Shanzhai cluster, Huaqgiangbei market (12/07/2008, 05/06/2009, 03/07/
2010)

Visit to Xiaomi headquarters (10/07/2014, 21/07/2014, 15/06/2016)

255 pages of transcripts (Chinese) from recordings

One visit (Tianjin, China)
One visit (Ningbo, China)
Two visits (Beijing, China)
Three visits (Shenzhen, China)

Three visits (Beijing, China)
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Table 1. Continued

Data types

Collection dates

Amount and location

Focus groups

Secondary data
Newspaper articles

Industrial and gov-
ernment reports
Books and
monographs

Websites and online
resources

Internal Seminar Discussion on Shanzhai phenomenon (mainly with researchers from
the UK and China, 27/03/2008, 21/11/2008, 12/12/2009, 21/03/2010)

External Seminar on the Chinese mobile phone industry (researchers, practitioners from
China, October 2011)

Internal Workshop on Chinese smartphone industry development (researchers, practi-
tioners, and policy makers, March 2014, May 2015)

Articles pertinent to the Chinese smartphone industry (all available dates)
Articles pertinent to the Chinese smartphone industry (all available dates)

Chinese mobile phone industrial reports (various resources, 2006-2016)

MII'T’s mobile industry whitepapers (2012—2015, in Chinese)

Books pertinent to Shanzhai’s development: This is Shanzhai (in Chinese), Decoding
Huagjiangbei (in Chinese)

Book pertinent to Xiaomi’s development: Feeling of Participation (in Chinese), Xiaomi
ecosystem chain development (in Chinese)

All interviewed organizations’ websites where they exist

Documentation, archives, and brochures obtained from site visits to various
organizations

Four meeting minutes (40 pages) and Q&A tran-
scriptions (26 pages)

One discussion minute (6 pages) and Q&A tran-
scriptions (8 pages)

Two discussion minutes (12 pages) and Q&A
transcriptions (22 pages)

227 English articles from LexisNexis (handpicked,
excluding high-similarity duplications)

326 handpicked Chinese articles from Xinhua
Multimedia Database

12 reports, 1,396 pages

5 reports, 303 pages in Chinese

2 books, 502 pages

2 books, 450 pages

N/A
N/A
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Table 2. Data collection protocol

Data to be collected

Interview questions

Interviewee

Mobile phone industry: his-
torical and current
perspectives

OEM development

Value chain (re-)configura-
tions for ecosystem actors

Could you share your views on the
future trends of the mobile phone
industry?

What are the key drivers of such
evolution?

Are there any typical key features of
evolving patterns?

Could you please introduce your
company’s historical development
and future vision?

How do your mobile phone products
evolve?

Could you name your key partners,
suppliers, and customers?

How do you select and manage your
partners?

Could you trace back historical
relationships with your key
partners?

How do you benefit from the col-
laboration with new partners?

Senior executives/Industry
analyst

Senior executives/Industry
analyst

Senior executives/Industry
analyst

Senior executives/Public
relationship managers

Senior executives/Public
relationship managers
Project managers/Supply
chain/Operations/
Production managers
Project managers/Supply
chain/Operations/
Production managers
Project managers/Supply
chain/Operations/
Production managers
Project managers/Supply
chain/Operations/

Production managers

if any new open codes emerged. Each author then compiled emerging primary
codes based on open codes, providing a basis for the axial coding.

We compared the axial coding developed by each author until an axial coding
system emerged that was agreed on by all authors. With these axial codes, it is
possible to link the cases with theories. Finally, consistent with Dey (2003), we
conducted selective coding and linked axial codes with theoretical terms. Our
data structure is illustrated in Figure 3.

Inductive coding enables us to identify the architectural pattern of the process
model, which is the reciprocity between value chains and the resource pool. In
order to further enrich the model, we followed the suggestions made by Langley
(Langley, 1999; Langley, Smallman, Tsoukas, & Van de Ven, 2013) to examine
the ‘continuity’ of process and distil the temporal dimension of the process
model. By using a temporal bracketing strategy (Langley, 1999), we are able to
further delineate the boundaries of temporal stages and, more importantly, the
enabling conditions during the transitions between stages (Van de Ven & Poole,
1995). Notably, we follow Geels (2014) in identifying how socio-political, techno-
logical, and industrial regime conditions across various temporal and spatial
dimensions enable transitions between stages.
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Figure 3. Data structure

RESULTS

Our data show that the emergence of the Chinese mobile phone ecosystem unfolds in
three temporal stages, featuring reciprocities between value chains and ecosystem
resources that enable ecosystem emergence over time. These stages include multi-
national corporations’ (MNCs’) dominance and spillover, the emergence of local
OFEMs, and the emergence of smartphone OEMs. Notably, Stage 2 includes two
sub-phases where first-generation local players and Shanzhai OEMs both enabled
the dynamics between the resource pool and value chains in a different manner.

Stage 1: MNC Dominance and Spillover

The branches located by MNCs in China laid the foundation for the local resource
pool and dynamics between the resource pool and newly formed value chains. We
show how the value chain manifests in Stage 1, as shown in Figure 4.
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Figure 4. Illustration of key actors and resources in Stage 1

The value chain formed at this stage was highly vertically integrated, con-
trolled by MNCs such as Motorola and Nokia. Although mobile phones at this
stage were functional devices with only a few modules, there was a lack of compo-
nent suppliers in China. Most of the key components and materials for manufac-
turing were sourced by MNCs from abroad and imported into the mainland
through foreign direct investments (FDIs). The FDIs from multinationals such as
Nokia played a key role in cultivating local resources during the 1990s. Nokia
set up joint ventures in China and collaborated with local universities and telecom-
munication companies to develop customized technologies and functions for the
Chinese market. Nokia has brought not only its own mobile phone plant but
also 15 of its international component suppliers to the Star Network Industrial
Park in Beijing, which involved an initial investment of approximately US$1.2
billion (Ernst, 2002). During this process, many managers and engineers were
trained for mobile phone production and supply chain management. A supply
chain manager in one of Nokia’s key suppliers in China noted:

One of its [Nokia’s] most important investment decisions in China was the establishment of Star
Network [Xingwang in Chinese] Industrial Park in 2000 i Beyjing, China, which gathered
more than 20 supply chain partners from China and beyond until 2005. This park and the
supply network within it were operated by its jont venture with Beying Capitek, a state-
owned company, which represented the cutting edge of supply chain management [SCM] tech-
niques. Many Chinese firms [encountered] the idea of SCM for the first time and learned SCM
skills by engaging in this project.

These joint ventures thus passed technologies and tacit knowledge such as
mobile phone production know-how to indigenous companies and served as a
medium for technology and knowledge spillovers for the emergence of local
mobile phones. In the meantime, the components manufacturing infrastructure
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in China was gradually nurtured and Motorola’s local procurement rate grew to
65% in 2000. Although most of these components, such as printed circuit boards
(PCBs), were at the low end of the mobile phone value chain, the localized chain
was gradually accomplished. As a supply chain manager in Motorola noted:

Motorola not only pioneered FDI in China and directly provided manufacturing capacity for the
Chinese telecommunication market but also educated and trained a generation of Chinese tele-
communication engineers and managers by transferring related manufacturing and supply
chain management knowledge to local industries. Perhaps more importantly, Motorola actually
nurtured Chinese suppliers in the mobile phone industry, although its spillover capacity was
limited compared to supply chain coordinators like Nokia.

In addition to component manufacturing capabilities, both Nokia and
Motorola had also rendered local firms to start businesses in the assembly of hand-
sets. Such low value-added and labor-intensive activity has enabled some local
firms to scale up based on the relatively cheap labor and high efficiency in
China. At this stage, the key new resources introduced in terms of component man-
ufacturers and mobile phone assemblers were initially from other ecosystems (e.g.,
foreign consumer electronics). During the localization process, they also induced
the emergence of their local counterparts. These resources then became actors
of the Chinese mobile phone ecosystem, as we illustrate next.

Enabling Conditions for MNC Dominance and Spillover

Socio-political condition: Policy for attracting FDIs. China’s economic development since
its openness and reform in the late 1970s has gradually induced the emergence of a
large population with growing demand and affordability for mobile services. With
the growth of per capita income, the purchasing power of domestic customers
began to erupt after 1994 and the number of mobile users grew exponentially to
24 million in 1997, indicating that mobile phones were no longer luxury goods
but had become commodity goods in China.

Observing the emerging Chinese market based on growing local demand,
foreign enterprises were more confident to establish their branches in the main-
land. The ‘Law of the People’s Republic of China on Chinese-Foreign Equity
Joint Ventures’ was launched in July 1979, which legalized the use of foreign
capital. Then, the State Council set up the Foreign Investment Commission to
deal with issues associated with foreign investments. The establishment of
Special Economic Zones (SEZs) in the early 1980s can be seen as experiments
in coastal cities for applying foreign capital in the secondary industry. Since
1984, the economic growth in mainland China has mainly been driven by indus-
trial development, particularly non-state-owned and international trade (Fujita &
Hu, 2001). The legal system for introducing and utilizing foreign capital was grad-
ually improved from the mid-1980s onwards, while MNCs used FDIs as a means to
organize production processes worldwide through establishing an international
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intra-firm division of labor (Sit & Yang, 1997). For instance, when Motorola
entered China in the late 1980s, its local procurement rate was only 5%, indicating
a weak local manufacturing base at that time. Driven by the entry requirements
stipulated by the Chinese government and its own intention for reducing costs,
Motorola established joint ventures as well as R&D centers in China with heavy
investments. As a senior official of Motorola mentioned in a media interview:

Initially the Chinese government [wanled] to set up the semiconductor component industry via
introducing Motorola. Afier careful consideration, our CEO, Mr Galvin, decided to exchange
our technologies with China’s market opportunities by investing in the Tianjin plant.

Following Motorola’s investments, more FDIs from MNCs were injected into
China which enabled the embryonic formation of the mobile phone value chain
and resource pool.

Technological condition: Introduction of 2G technology. The entry of FDIs in the Chinese
market enabled the formation of mobile phone value chains in China, which
then induced the formation of a local resource pool. Moreover, the advancement
of telecom technology allowed more integrated and miniaturized designs of mobile
phones. While the telecommunication service in China was initiated in 1987, the
market did not take off until 1994 when the 2G mobile network, that is, the Global
System for Mobile Communication (GSM), was rolled out. In the initial seven
years, the demand was suppressed by the high price of handsets and telecom ser-
vices. As the market progressed from the first generation to 2G technology, as well
as the coupled network cost reduction per user, the service price was lowered and
more market demands were, thus, activated. To satisfy increasing demands, more
enterprises entered component manufacturing and handset assembly, thereby
enriching the diversity of local resources. A senior telecom engineer who experi-
enced the period recalled:

The first 2G mobile phone sold in China was made by Ericsson, with a slim body and light
weight, approximately 200 g, as well as high quality of network connection. It was launched to
the market in 1995 with portability and higher reliability but much lower price than a mobile
phone based on analogue technology.

Stage 2.1: Emergence of the Local First-Generation OEMs

After the value chain in the stage of MNC dominance was established, and the
emergence of supply-side actors such as integrated circuit (IC) companies and
hardware component suppliers, together with intermediaries such as open market-
ing channels, the existing value chain began to disintegrate. In turn, OEMs in this
stage were mainly specialized players who outsourced more activities to the above
new actors. We illustrate in Figure 5 how the value chain manifests at this stage,
highlighting key actors and resources that emerged.
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Figure 5. Illustration of key actors and resources in Stage 2.1

In this stage, we observed the availability of disintegrated supply-side
resources at the industry level as the result of the emergence of new actors. As
shown in Figure 5, IC companies sensed the market opportunity from Motorola
and Nokia’s dominant success in China, injecting resources of IC design, R&D,
and manufacturing into the industry resource pool. Salient cases in this respect
include the entry of Siemens’ Infineon Technologies and Philip’s NXP as inde-
pendent players. These IC-related companies were all introduced as new resources
from other existing ecosystems and then became key actors for Shanzhai mobile
phone manufacturing in the following stage. In addition, the establishment of
China Unicom has brought the American IC company Qualcomm into the
Chinese market in 2000. As a new stated-owned telecom operator, China
Unicom was granted the licence to operate the Code-Division Multiple Access
(CDMA) network. A senior supply chain manager of a component provider,
Infineon Technologies, proved its ability to survive independently in 2005:

At that time, Siemens’ performance in handset market was inferior. Infineon was in danger, since,
despute nominally independent, it heavily relied on Siemens as the single major account. In 2005,
by releasing a single-chip solution with a low price of 100 US dollars, it successfully attracted
new accounts mcluding Nokia, LG, and rising Chinese brands such as KONKA and TE.

Meanwhile, more component suppliers appeared. Previously, Nokia’s open
supply chain strategy allowed the emergence of independent local component sup-
pliers. In the early 2000s, as many latecomer MNCs had to enter the Chinese market
by establishing joint ventures with local players, their supply chain resources were
introduced to China. For example, Bodao’s first production line and the components
were procured from SAGEM, a French telecom giant who later established a joint
venture with Bodao in 2002. Later, local suppliers of components such as camera
lenses and batteries emerged. An industry analyst told us:
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Around 2005, many factories could produce generic components such as electrical inductance
and capacitance for both foreign and domestic brands. These generic components did not have
a very high knowledge barrier as they were not exclusive to particular handset hardware inter-
Jaces. There were a_few design houses created by ex-employees from foreign companies. They
configured generic components, basic application software and chipset boards to_form standard
techmique designs of handsets and sold them to low-end local handset manufacturers.

At this stage, the enriched resources also include distribution and retailing ser-
vices mainly as a result of swarming local players. Previously, the national postal
system (later the carriers’ retailing networks) was the only available distribution
channel. Since the late 1990s, professional national distributors had emerged, pro-
curing handsets from multiple OEMs and then selling to downstream merchants
and retailers. However, their coverage had been limited to city markets as
foreign brands’ handsets were relatively expensive at that time. The low-tier
markets were left untapped for the rise of first-generation local OEMs. To seize
this opportunity, local OEMs managed to secure new intermediary and
demand-side resources, because national distributors had declined their request
of cooperation due to the low margin of doing business with them. This was
how new distribution services were activated in the resource pool. For example,
Bodao built its own marketing and distribution network, and nurtured the first-
generation mobile phone merchants in the fourth- and fifth-tier cities, forming
the marketing resources that were essential for later mobile phone vendors to lever-
age. One former branch head of Bodao said:

We did a lot to exploit the rural market. Before our entry, handsets were treated as luxury goods
and people in villages had little knowledge about them. We had more than 50,000 staff at the
peak, who were employed and trained by our local branches, dispatched to assist retailing.
Unfortunately, when we fell into troubles, most of them, as well as retailers they had assisted,
switched to [our] competitors. You may know, at that time, even Nokia was copying our strategy
and channel policies.

In the case of Bodao, even after its collapse, many talented employees contin-
ued to work in the mobile phone sector. For example, Tecno, the company
accounting for a 40% share of the African mobile phone market, was created by
Bodao’s former sales executive in 2006.

Enabling Conditions for the Emergence of First-Generation Local
OEMs

Socio-political condition: China’s localization policy. Although the localization strategy by
Nokia and Motorola was partly driven by lowering costs, policy intervention to
stimulate localization from the government was a key enabler at this stage. Our
data show how the reciprocity between actors and resources was accelerated by
the localization policy.
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From 1984 to 1992, many development zones were established in the coastal
cities of mainland China and preferential policies were offered to encourage localiza-
tion. Initially, foreign enterprises could locate their manufacturing sites in China for
cheap land and labor only if they satisfied the requirements set by the local govern-
ment. For instance, when Motorola came to China in the late 1980s, the company
was required to train local employees and suppliers and thereby transfer technology
to Chinese workers and local firms. This is known as ‘obligated embeddedness’,
which was adopted by the Chinese government to use foreign capital and expertise
to build up and develop its industries at the early stage (Liu & Dicken, 2006).
Motorola brought China advanced management and promotion systems, as well
as the Six Sigma strategies for process improvement. It became the first localized
foreign giant in the mobile phone sector, as the President of Motorola China noted:

China is not just the assembly factory for Motorola. In China, Motorola should act as a
Chinese company, even more ‘native’ than local firms.

After Deng Xiaoping’s Southern Tour in 1992, government officials and
grassroots entrepreneurs were encouraged to undertake further reforms. As a
result, development zones and private enterprises mushroomed within mainland
cities. Among these new developments, the Beijing Economic and Technological
Development Zone was established in 1994, within which Nokia took the
leading role in setting up the Xingwang Industrial Park. In contrast to
Motorola, Nokia brought many of its foreign suppliers to the Industrial Park
and such localized foreign suppliers could help Nokia to meet the ‘sourcing from
local suppliers’ requirement set by the local government, as an executive of
Nokia noted in an interview:

Nokia has always commutted itself to becoming China’s best cooperative partner, and, ...
without the great support and help from governments at all levels and cooperative partners in
China, 1t would not have been able to score such a development as today.

Industrial regime: Production licence. The requirement of obtaining a production licence
in the Chinese mobile phone industry has also played an enabling role in the
dynamics between the resource pool and value chains. It should be noted that
Geels (2014), whose framework we follow to structure the enabling conditions, sug-
gests distinguishing between specific institutions at the industry level (i.e., industry
regime) and general institutions at the societal level (i.e., socio-political environ-
ments). Accordingly, the policy of production licence falls into the category of
industry regime. This policy created an opportunity for the entry of local OEMs
and triggered resource replenishment processes.

From 1998 to 2004, all mobile phones manufactured in China were required
to obtain a production licence issued by the Chinese government. This left limited
space for the rise of first-generation local mobile phone manufacturers whose
resources and capabilities were significantly inferior to foreign competitors.
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Figure 6. llustration of key actors and resources in Stage 2.2

Many local start-ups chose to partner with foreign companies that might find it dif-
ficult to enter China’s market. While these local start-ups joined mobile phone
value chains, foreign firms, as their suppliers or partners, gradually injected
resources and capabilities into the resource pool so as to grab a share of China’s
promising market, which in turn contributed to enriching the resource pool.
According to a strategy analyst in a major telecommunication operator in China:

There are 49 licences issued in total so far. Among them, GSM licences are issued to 15 Sino-
foreign joint-ventures and 17 domestic firms; CDMA licences are issued to Motorola and other
18 domestic_firms.

Stage 2.2: Emergence of Shanzhai OEMs

After the MNC dominance and local first-generation OEMs, individual firms
could exploit ecosystem resources and coordinate different players to rapidly
(re-)configure their distinctive value chains, which also further enriched the
resource pool. We illustrate how the value chains manifest at this stage, highlight-
ing key actors and resources in Figure 6.

With the rise of Chinese mobile phone OEMs, the value chain at this stage
started to modularize. More ecosystem actors joined value co-creation as ecosys-
tem resources were enhanced further, with increased quantity and specialization
of suppliers, complementors, and service providers. As can be seen from
Figure 6, the most salient feature at this stage is that the traditional norm of inte-
grated chip design was replaced by design houses and contracted manufacturing
service providers who design and deliver a total solution to the OEMs, triggered
by MTK’s (MediaTek) turn-key solution, which will be discussed later as a key
enabling condition for the emergence of Shanzhai OEMs.
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The reciprocity between value chain and resource pool remains salient as
Shanzhai OEMs coordinate new actors in value co-creation. For example,
Shanzhai OEMs heavily clustered in the Shenzhen area and these players
formed very close relationships with each other. Initially, many of Shanzhai
OEMSs’ suppliers were producing components for MNCs such as Nokia and
Motorola. As their capabilities grew through this collaboration, many managerial
level workers and skilled workers gradually gained the know-how of mobile phone
manufacturing and started their own companies along the whole value chain and
supplied various components to Shanzhai OEMs. In the meantime, some electron-
ics manufacturers clustered in Shenzhen, whose businesses might not have been
involved in the mobile phone ecosystem, chose to join the value chain as suppliers,
largely as a result of the increasing modularity of handset products. Regardless of
their original businesses, their product development was highly collaborative, fea-

turing incredible speed in new product turnarounds, some of them being as fast as
one month. The CEO of a Shanzhai OEM noted:

[Y]ou can find almost all of the components of mobile phones in Shenzhen, so, based on MTKs
[MediaTek’s] total solution chip, we can easily purchase all the components and outsource
assembly locally as well ... You cannot believe, we can [take] only one month to develop one
generation of mobile phone. Because the independent design houses help us design the whole
system, casing companies can quickly produce the prototype and real products as well. All of
those components are cheap and easy to assemble, so our mobile phone s very cheap.

Along with the process of reconfiguring value chains with new actors, the
resource pool had been gradually reinforced since the Shanzhai era. These
Shanzhai OEMs entered the market with very weak technological capabilities
and needed to source almost everything from external suppliers rather than
developing anything themselves. Their presence provoked the triumph of the
upstream of value chains — many Chinese local players, especially from
Shenzhen, started to supply components for Shanzhai mobile phone OEMs
at very cheap prices. More importantly, although Shanzhai declined after
2010, these actors did not just disappear with Shanzhai, but rather remained as
resources in the resource pool for further exploitation by OEMs in the smartphone
era. After Shanzhai, the Chinese mobile phone industry gradually became mature
and highly modular, with each of the value chain activities being performed by a
few companies who could provide good enough and affordable components
or solutions compared to international brands. The mature resource pool,
thus, further afford the emergence of Chinese new-generation brands such as
Xiaomi.

Enabling Conditions for Shanzhai Emergence

Technological condition: Leveraging MTR’s turn-key solution. Although policy intervention
seemed to be particularly effective in the early stage of ecosystem emergence
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(Augier, Guo, & Rowen, 2016), the key enabler for the emergence of Shanzhai
OEMs could be attributed to the diffusion of MTK’s chipset solutions.

In the early 2000s, although several local makers had achieved high market
share in low-tier markets, they suffered from poor R&D capabilities, sloppy
supply chain management, and inferior product innovation. These difficulties
were rooted in the structural characteristics of the mobile phone industry.
Suppliers were bundled into several major players who owned hardware platforms
that determined interfaces between components and the core chipset. The devel-
opment of such platforms was knowledge-intensive, capital-intensive, and time-
consuming, which can only be afforded by global leaders. In fact, the mobile
phone industry in the early 2000s seemed more akin to the automobile industry
(Jacobides et al., 2016) rather than the PC industry. The CEO of a local mobile
phone company recalled:

In the early 2000s, the supply was largely dominated by several big brands, such as Motorola
and Nokia. It was because most suppliers in most categories of components organised production
around these big brands’ platforms, technologies and products. We [local players] were marginal
in the suppliers’ eyes.

These platform owners’ dominant position was disrupted by MTK’s turn-key
solution for mobile phone manufacturers. As a latecomer, MTK initially found it
difficult to compete within the existing industrial architecture as a new entrant.
After two years’ accumulation of experience, MTK sensed an opportunity — its
competitors (e.g., TI, Qualcomm) only provided chipsets to OEMs, leaving
many activities for these OEMs to complete by themselves, such as system integra-
tion, UI design, and testing. The problem was that not all OEMs had the resources
and capabilities to do so. Then, by integrating core and peripheral chips and stand-
ardizing the interface between components and the integrated chipset, MTK suc-
cessfully launched the turn-key solution. A supply chain manager of a Shanzhai

OEM told us:

... For example, once MTK provides a total solution, there are so many ID/MD [industrial
design/ mechanical design] and casing companies, the design house will immediately roll out the
whole system of the mobile phone based on that solution. I also employ one person to purchase the
component and outsource the assembly work to local EMS [Electronics Manufacturing Services]
companies. So, all of them are working together very smoothly . ...

There were three consequences following the implementation of MTK’s turn-
key solution. First, the barrier to entering mobile phone manufacturing was dra-
matically lowered because it was much easier and more efficient for firms to
design a mobile phone based on MTK’s solution. Second, small manufacturers
were enabled to gain support from established suppliers. Previously, it had been
difficult for them to order components from large suppliers, but the M'TK solution
provided a shared scale economy across them, thereby motivating suppliers to
support small players. Third, component suppliers were liberalized from
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specializing for hardware platforms and became more modularized. These impli-
cations of the diffusion of the turn-key solution, thus, enriched the resource pool by
bringing new knowledge (turn-key solution) and services (e.g., contracted manufac-
turing services) for these local companies. From 2005 to 2010, based on the MTK
solution, Shanzhai mobile phone OEMs achieved an accumulative global ship-
ment of more than 600 million sets (Zhu & Shi, 2010). Pressured by MTK’s
entry, Qualcomm finally launched a similar chipset solution in 2011.

Industry regime: Abandoning licence control and weak intellectual property (IP) enforcement.
Interactions between value chains and the emerging resource pool were also pre-
cipitated by the change in industry regimes since Shanzhai. The most salient event
that enabled such a change is the abandoning of production licence that was once
crucial for local players in learning experiences and accumulating knowledge
during the resource pool formation stage. In October 2007, the State Council of
China removed the government’s control over mobile phone licences and such
regulatory change contributed to the legitimacy of Shanzhai manufacturing activ-
ities and their legal standing (Lee & Hung, 2014). More Shanzhai manufacturers
for mobile phones mushroomed in China and without their own R&D, they chose
to follow solutions issued by design houses and integrated different components
into mobile phones. As noted above, the production-ready solutions by MTK
helped in scaling up Shanzhai manufacturing (Lindtner, Greenspan, & Li,
2015). As a mobile phone component supplier located in the Huaqiangbei elec-
tronics market described,

The lifting of the licensing barrier enabled many Shanzhai enterprises to become branded man-
ufacturers ... and the majority of them still kept on making their Shanzhar mobile phones.

By the end of 2007, more than 150 million Shanzhai handsets were manufac-
tured in China and 40% of them were exported to Africa and other regions.!
Although Shanzhai OEMs brought new vitality to the mobile phone industry,
they raised the concern of weak enforcement of patent legislation in China.
Most of Shanzhai OEMs operated on the borderline of or even violated China’s
IP laws, while the Chinese court was not so capable of dealing with complicated
technological issues (T'se, Huang, & Ma, 2009). The government did not intervene
in the regulation of the Shanzhai market directly but, instead, gradually improved
the legal system for IP enforcement to protect enterprises with indigenous innova-
tions and own brands. Moreover, the laissez-faire attitude of the municipal govern-
ment of Shenzhen toward the Shanzhai OEMs left space for them to grow rapidly.
The local government neither imposed any restrictions on Shanzhai OEMs nor
launched any preferential policies. Since the advancement of telecom technology
and proliferation of smartphones in the 2010s, Shanzhai manufacturers have
been able to strive for survival only if they invest in R&D and branding. The poten-
tial of Shanzhai for wider industrial applications was a key prerequisite for the

© The Author(s), 2021. Published by Cambridge University Press on behalf of The International Association for
Chinese Management Research

https://doi.org/10.1017/mor.2021.39 Published online by Cambridge University Press


https://doi.org/10.1017/mor.2021.39

Exploring the Process of Business Ecosystem Emergence 27

development of local ‘makers’ (individual component suppliers) in the following
years, as noted by a former distributor of Shanzhai:

... Opintons on IP have become stronger ... most of entrepreneurs were among those people who
made Shanzhai products. In the past, everyone looked down on Shanzhai products ... the idea of
‘Maker’ is the same as Shanzhai ... is a spirit of the grassroots.

Stage 3: Emergence of Xiaomi

The last stage of development is the emergence of the new generation of Chinese
smartphone OEMs such as Xiaomi. We observe that the resource pool embedded
within the ecosystem is iteratively reinforced, while resources are exploited to
reconfigure the smartphone value chains during value co-creation activities.
Such a feedback loop is reflected in three aspects: highly modularized industry,
more accessible manufacturing resources, and stronger network ties. We illustrate
in Figure 7 how the mature and disintegrated value chain manifests itself at this
stage through its most salient feature: the emergence of complementary resources
such as smart hardware OEMs and application/service providers.

Xiaomi successfully leveraged new resources from Shanzhai’s development
such as local manufacturing service providers and design houses for some of
their products. In the Shanzhai phase, they produced 2G feature phone compo-
nents, but in the smartphone phase, they successfully upgraded their production
lines and started to supply smartphone components. As noted by an industry
analyst specializing in the smartphone market:

Xiaomi’s success can be partly attributed to Shanzhai ... The reason why I say this is because,
by the time Xiaomi came into the market, Shanzhai’s value chain [was] very mature . .. Xiaomi
did not have to know how to assemble a smariphone by themselves ... Instead it just utilised the
existing industrial chain_formed in the Shanzhai era ... For example, one of the independent
design houses that emerged in the Shanzhai trend helped Xiaomi to design its RedMu, one of
its most popular smartphones ...

More interestingly, the network ties built up in previous phases helped later
smartphone OEMs to realize the coordination of not only supply-side resources
but also intermediary resources. For instance, one of Xiaomi’s co-founders is a
former Motorola China hardware director, whose professional networks in value
chains help secure key component providers of, for example, displays and batter-
ies.[! A supply chain manager in Xiaomi noted:

He [Lei Jun] kept a good relationship with Dr Shou [the former hardware manager of Motorola
in China/, who later became a key member in the initial founding team of Xiaomi. His joining
provided more opportunities for us to source components _from top suppliers.

Besides leveraging new resources gained from the emergence of Shanzhai,
Xiaomi’s contribution to the resource pool followed a similar logic to
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Figure 7. Illustration of key actors and resources in Stage 3

Shanzhai’s. As indigenous OEMs like Xiaomi gradually developed to capture the
majority of the Chinese market, their volume of production enhanced the capabil-
ities and technologies of local suppliers and manufacturing service providers. For
example, Sunny Optical rose from a low-end local supplier of mobile phone
camera modules to a mid-end international supplier with the highest market
share globally within just a decade, due to the continuously huge orders from
Chinese brands such as Xiaomi and Huawei, as a supply chain manager of
Xiaomi described:

1t is definately a win-win situation. Our suppliers are willing to collaborate with us again and
again simply because we can guarantee them a huge order ... One of the camera lens companies
wmn Shenzhen actually has become the world’s largest supplier recently, because of us and some
other Chinese smartphone OEMs.

In this sense, if Shanzhai’s contribution to the resource pool is to improve
local supply-side resources from zero to one, Xiaomi’s contribution to the resource
pool is to elevate these resources from one to multiple. Besides increasing accessible
supply-side resources, Shanzhai developed stronger network ties within the ecosys-
tem. These network ties — either formal relationships between companies in value
chains or informal relationships between senior management individuals — made it
easier for firms to navigate and coordinate new value chains. A supply chain
manager of a Shanzhai mobile phone OEM noted:

After we developed several types of products, we had a very quick-response network. This is a
small community in local Shenzhen, and we know each other. If [there are] any new ideas, this
network could help you organise the production easily. For example, right now, besides mobile
phone, we can also sell netbooks as well. Almost the same groups of people are doing this new
business.
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In a similar way, another Chinese brand, Smartisan, also leveraged ties that
Xiaomi created with the largest manufacturing service provider, Foxconn, to
manufacture their smartphones, although in the beginning Smartisan was
nobody in terms of its smartphone shipments. This shows how various resources
in the resource pool are reinforced as these OEMs constantly organize their
value chains, and can be leveraged by subsequent OEMs.

Enabling Conditions for the Emergence of Xiaomi

Technological condition: The rise of mobile internet. Since 3G and the subsequent 4G
became prevalent, the transition from feature phones to smartphones triggered
the rise of the mobile internet, which has changed the entire ecosystem. Two
types of resources are enabled by the mobile internet: on the one hand, supply-
side resources such as application/service providers and smart hardware, which
are embedded with new actors such as application developers and hardware
OEMs; on the other hand, intermediary resources such as online distribution chan-
nels borne out by e-commerce platforms.

Around 2008, the shift from Symbian to iOS and Android largely enriched
the availability of applications and contents, resulting in the demise of Nokia.
Such a shift changed the value propositions of mobile phones fundamentally:
prior to the smartphone era, mobile phones were used for calling, texting, and
simple information exchange, but the core value propositions of smartphones
became the use of various applications such as WeChat and Alipay. The rise of
these third-party application providers has particularly enabled the proliferation
of local smartphone OEMs because customization for local demands can be
made more easily (e.g., instant messaging and mobile payment), which, in turn,
fosters the development of indigenous application providers and hence enriches
the ecosystem resources available for subsequent OEMs. A strategy analyst in
Tencent explained:

The time between 2011 and 2015 s very important_for the mobile internet in China ... There
are mutual benefits: Chinese app developers provide customused contents to the users which help
local OEMs gain market; the surge of Chinese smariphone vendors also brings more downloads
Jor the app developers because there are more and more users in third- and fourth-tier and even
lower-tier cities. Most of these people could never afford a smartphone before 201 1.

It should be noted that not all ecosystem resources can be attributed to the
interaction within the handset industry, particularly in the paradigm shift from
PC internet to mobile internet. Many mobile application providers, such as
Tencent and many others, established their businesses in the PC internet era.
Nevertheless, it is the rise of the mobile internet that enables such convergence
and enriches the mobile phone ecosystem.

Besides the emergence of application/service providers, smart hardware pro-
ducts interoperable with smartphones are key emerging complementary resources.
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For example, although an air purifier and mobile phone cannot be integrated in
one device, they can be bundled by using the phone as a remote control and
display panel for the purifier. This also applies to other smart home appliances
including TVs, air-conditioners, and refrigerators. Since 2013, Xiaomi has
formed a strong alliance in which many members have received investment
from Xiaomi and shared their marketing and supply networks. Many start-ups
have grown rapidly, raising concern from established firms in complementary
industries, such as Haier, Media, and Gree, who hence keenly developed new pro-
ducts with connectivity. Meanwhile, other smartphone OEMs (such as Huawei)
aggressively competed to attract these hardware OEMs, jointly enriching the
variety and volume of these supply-side resources.

Online distribution channels were another key intermediary resource to
emerge due to the mobile internet. With only 2% of the sales volume of mobile
phones from e-channels in 2010, this figure rocketed to 25% in 2015. Besides
the rapid penetration of the internet, this boom could be attributed to the entry
of Xiaomi, whose products were initially sold online exclusively. Even before the
product release, Xiaomi relied heavily on its own online forum to engage with
their ‘fans’ (target customers) about the product specifications. The power of this
e-channel was proven by the fact that the online orders exceeded 3 million in
the first two days after Xiaomi’s opening. Xiaomi’s success stimulated imitation
from 2011 to 2013. Internet companies raced to enter the smartphone market
and traditional OEMs launched sub-brands (e.g., the Honor series of Huawei)
dedicated to online sales, enriching the e-channel resources. As Xiaomi’s
founder noted in a product launching event:

Through online sales, we get rid of middlemen and only sell for 1999 Yuan [for the Mi 1
smartphone]... Our products are not only sold on our Xiaomi website but also on Weibo
and many other online platforms.

Industry regime: Collective learning and upgrading. Our findings also show that collective
learning and upgrading play a key role in further enriching the resource pool. As
observed during the development of Shanzhai OEMs, stronger network ties and
accessible production resources in Shenzhen could be attributed to the collective
legacies that had been developed in the consumer electronic production in
Shanzhai’s early stage. Although these players competed against each other in
domestic and international markets, the collective learning among them incurred
considerable knowledge spillovers, and such spillovers augmented the resource
pool, as an investor of an intermediary start-up told us:

The key here is that Shanzhai mobile phone players were not_forever ‘Shanzhai’. ‘The reason
why they could upgrade is that Shanzhai players were highly interactive and information
sharing among them is a widespread industry practice — marketing channels, component, equip-
ment ... anythung you can think of ...
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Such a sharing tradition carried over to the smartphone period, when the col-
lective upgrading led by Xiaomi, labeled as ‘the New Made in China’, created
many new ecosystem actors, including many smart hardware OEMs, such as
smart home appliances (T'Vs, washing machines, etc.). With these continuing
dynamics between ecosystem resources and value chains, the transition to the
3G and 4G phases in terms of smartphone components and services was com-
pleted, as Xiaomi’s founder noted in an interview:

[Our smartphone] has already brought wp many local players [in providing smartphone
components and services| ... In the future, we aspire to build more than 100 ecosystem
chain players ... They are made in China and also designed in China, sourced in China ...
This means we could advance the whole value chain of the Chinese smartphone industry ...

An Integrated Process Model

To summarize, we illustrate the process of ecosystem emergence in Figure 8. This
integrative model consists of two dimensions: the temporal dimension that high-
lights the evolution of ecosystems and the architectural pattern that features the
reciprocities between resource pool and value chains throughout ecosystem emer-
gence. It also delineates the most salient enabling conditions for each temporal
stage as the ecosystem unfolds.

We summarize the emergence of key resources and actors, as well as the dif-
ferent roles of actors in each stage in Table 3. In particular, there are three types of
roles among these actors: enabling role such as MTK in facilitating the emergence
of Shanzhai mobile phones; integrating role such as the mobile phone OEM:s (e.g.,
Bodao, Xiaomi) in integrating different components and complements into mobile
phone products; and participating role for other actors such as IC solution provi-
ders and EMS providers who are not platform builders or owners but are critical to
the delivery of a coherent mobile phone product. Together, the resource pool and
value chain, as well as the interactions between them, constitute a dynamic business
ecosystem. According to our model, should smartphones cease to be the focal offer-
ing in the future, such an ecosystem may well serve as the basis for a substitute
offering to emerge. From that end, the ecosystem built around the new offering
will unfold in a similar manner.

DISCUSSION
Contributions to Ecosystem Literature

Our findings shed light on the understanding of ecosystems with a holistic and
dynamic model. Our process model delineates two main components of an ecosys-
tem — value chain and resource pool — as well as their cyclic interactions. The
extant literature focuses on value co-creation arrangements within ecosystems,
for example, the value co-creation logic between focal firms and complementors
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Figure 8. Process model of business ecosystem emergence from value chain

(Adner, 2017; Adner & Kapoor, 2010), and how to create competitive advantages
by leveraging ecosystem partners (Iansiti & Levien, 2004a, 2004b; Moore, 1993,
1996). However, the underlying assumption of these literatures treats ecosystems
actors as priori, whereas, for instance, ecosystem actors can be coordinated only
when they exist in the ecosystem. This prerequisite is largely taken for granted
in the existing literature (Adner, 2017; Dattée et al., 2018; Hannah &
Eisenhardt, 2018). Contrary to this assertion, ecosystem actors do not magically
turn up just because focal firms need them. Rather, they emerge and join value
co-creation activities through a reciprocal process.

In this sense, our process model reconciles such a ‘chicken and egg’ tension by
identifying the process of ecosystem emergence in relation to the reciprocal inter-
actions between resource pool and value chains — revealing the antecedents, enab-
ling conditions, and consequences of value co-creation activities within ecosystems.
The antecedent of an ecosystem is the formation of both the resource pool and
value chains. A resource pool contains resources such as technologies, manufactur-
ing resources, human resources, and network ties. Only with these resources would
focal firms be able to rapidly establish a stable (or unstable, depending on the
industry architecture and clock speed) value chain to deliver products that meet
the changing demand of consumers. As previously noted, resources can be assets
embedded with actors within or outside of the value chains. When the value
chain dissolves, the resources coordinated in this instance do not fade away.
Instead, they go back to the resource pool once again and are ready for the next
round of configuring and transforming. Besides existing resources possessed by
value chain actors in the current temporal stage, the ecosystem resource pool
attracts and includes resources that go beyond the existing value chain. The con-
sequence of ecosystem emergence, therefore, is the reinforcement of both the
resource pool and value chains as the ecosystem progresses to the next stage,
which is reminiscent of path dependency for firms and industries (Sydow,
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Table 3. Emergence of new actors and new resources in the ecosystem

Emergence Enabling conditions
Stage New actors Roles of actors  New resources Socio-political Technological Industry regime
1. MNC dominance and Integrated OEM (e.g., Enabling role  End-to-end R&D (supply-  Policy for 2G introduced in
spillover Motorola, Nokia) side) IDIs 1994
Manufacturing of compo-
nents (supply-side)
Assembly of handsets
(supply-side)
2.1 Emergence of local ~ Specialized OEM (e.g.,  Integrating Handset design and R&D  Localization Production licence
first-generation OEMs  Bodao, TCL) role (supply-side) policy (1998-2004)
Manufacturing of hand-
sets (supply-side)
IC company (e.g., Texas Participating ~ IC design and R&D
Instruments) role (supply-side)
1C manufacturing (supply-
side)
Component supplier Participating ~ Specialized manufactur-
(e.g., KongProfit) role ing (supply-side)
Independent distributors  Participating ~ Handset distribution
(e.g., Chinatelling, role service (intermediary)
Aisidi)
Independent retailers Participating ~ Handset retailing service
(e.g., special stores) role (intermediary)
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Table 3. Continued

Emergence

Enabling conditions

Stage New actors

Roles of actors

New resources

Socio-political Technological Industry regime

IC company (e.g.,
MTK)

Independent design
houses (e.g., Wingtech,
Longcheer)

Component suppliers
(e.g., Sunny Optical)

Carrier (e.g., China
Mobile, China
Unicom)

Service providers (e.g.,
Tom, Sina)

Smart hardware OEMs
(e.g., SmartMi, Huami)

E-commerce service
providers (e.g., JD,
MiStore, etc.)

Independent mobile app
developers

2.2 Emergence of
Shanzhai

3. Emergence of local
new-generation smart-

phone OEMs

Enabling role

Participating
role

Participating
role

Participating
role

Participating
role

Integrating
role

Participating
role

Enabling role

IC turn-key solution
(supply-side)

Handset design
(intermediary)

Mobile internet platform
(intermediary)

Mobile internet content
services (intermediary)

Smart hardware
(intermediary)

Online marketing
resources (intermediary,
demand-side)

Mobile applications
(intermediary)

MTK turn-key solu-
tion released in 2002

Abandoning licence
control and weak IP
enforcement

Mobile Internet
(smartphones and e-
channels)

Collective learning and
upgrading
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Schreyogg, & Koch, 2009; Vergne & Durand, 2010) in a collective manner.
Therefore, we challenge the ex-anfe assumption of ecosystem actors (Adner,
2017; Dattée et al., 2018; Hannah & Eisenhardt, 2018) and offer new insights
into how these actors emerge and how the ecosystem’s resource pool is enriched.

Previous literature on ecosystems also largely focuses on the static structures of
value co-creation arrangements (Adner, 2017; Iansiti & Levien, 2004b), with fewer
accounts of how an ecosystem evolves over time. Particularly when firms are faced
with high technology and market uncertainties (Dattée et al., 2018), the ecosystem
may well be emergent, resulting in a need to constantly (re-)configure the existing
value creation arrangements. By providing an account of ex post ecosystem
resources, we offer a dynamic view of how ecosystems emerge and are iteratively
strengthened over time along with the reciprocal interactions between value
chains and ecosystem resources. Our two-dimensional process model, particularly
the spatial dimension of an architectural pattern of business ecosystem emergence,
goes beyond the traditional structural interlinks between value chain actors in the
extant literature (e.g., Adner, 2017) to imply the process through which the inter-
linked structure emerges from the broader resource pool (Fjeldstad et al., 2012).
This dynamic view partly resonates with prior work on ecosystem nurturing
(Autio & Thomas, 2014; Liu & Rong, 2015) and evolutions (Moore, 1993; Rong
& Shi, 2014), but differs from them in that we show how ecosystems are shaped
under multiple conditions. Furthermore, this article streamlines the relations
between ‘value chain’ and ‘ecosystem’. While previous research on ecosystems is
often challenged as being similar to value chain treatments (Kapoor, 2018), our
research indicates that an ecosystem can be better understood as the dynamic
process featuring the coevolution of value chains and resource pool, initiated by
players in different lifecycle stages with different path dependencies (Vergne &
Durand, 2010). As value chains act as the main vehicle for value co-creation, we
regard firms’ value chains as the foundations of ecosystems.

Enabling Conditions in Ecosystem Emergence

We also contextualize the enabling conditions for ecosystem emergence by delin-
eating the roles of socio-political conditions, technological conditions, and indus-
trial regimes during ecosystem emergence. Our findings offer new insights into
the antecedents of ecosystem emergence that previously focused almost exclusively
on modularity (Baldwin & Clark, 2000; Jacobides et al., 2016, 2018). Such new
insights are twofold.

On the one hand, while the extant ecosystem literature mostly focuses on
elaborating ecosystem-internal dynamics, our study suggests that ecosystem-
external dynamics are also key to shaping the ecosystem. For example, Jacobides
et al. (2018) assert modularity as the antecedent to ecosystem emergence, but
where the modularity comes from and how it comes about are still unclear. In
our setting, while ecosystem-internal dynamics, particularly the reciprocity
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between the resource pool and the value chain, explain ecosystem emergence in
part, it 1s exogenous factors, such as socio-political, technological, and industry
regime conditions, that set the stage for these ecosystem dynamics to unfold.

On the other hand, our findings show not only how environmental conditions
shape ecosystems but also vice versa: the process of ecosystem emergence could also
shape environmental factors. As the notion of coevolution (Vergne & Durand,
2010) suggested, the enabling effects are bidirectional. For example, as noted in
our findings, the de facto significance of the Shanzhai in the 2000s had contributed
to the abolition of the control of manufacturing policy, which, however, was the
very policy that enabled the development of local first-generation mobile phone
OEMs. These dynamics imply how ecosystem evolution could be intertwined
with broader socio-political, technological, and industrial contexts.

Additionally, our findings of enabling conditions could also contribute to the
Triple Embeddedness Framework (Geels, 2014) by shedding light on the heteroge-
neous temporality and combinations of different factors. Like other coevolution lit-
erature (Huygens, Baden-Fuller, Van Den Bosch, & Volberda, 2001; Lewin &
Volberda, 1999), Geels (2014) sheds light on how social, institutional, political,
and technological factors have collectively shaped industrial development.
However, our findings show that these factors do not necessarily take effect
altogether at the same time. Instead, there exists heterogeneous temporal combi-
nations across different factors. Specifically, we show how, in the early stage, the
combination of socio-political and technological factors is key to enabling ecosys-
tem evolution, while in the late stage, the combination of technological and indus-
trial conditions set the stage.

Contributions to Value Chain Literature

Our findings also shed new light on the value chain literature. The extant studies
focus more on value chain coordination, integration, and alignment (Gereffi et al.,
2005). These studies unveil the characteristics of transactions between actors within
a chain (Sturgeon, Van Biesebroeck, & Gerefli, 2008) and the governance by lead
firms (Gerefti, 1999) but overlooked the ‘design’ of value chains in the first place.
We argue that to deal with the increasing technology and market uncertainty
(Dattée et al., 2018; Rong & Shi, 2014), it is more important to understand how
to design, construct, and reconfigure value chains from the ecosystem’s resource
pool, in light of the architectural pattern of our process model.

The traditional value chain literature tends to treat value chains as a relatively
static, optimized configuration where key focuses are on how to maximize the
output of such a stable, given system (Gerefli, 1999; Porter, 1985). Ecosystems,
however, bring an evolutionary perspective into this static picture (Rong & Shi,
2014). Such an evolutionary view is not symbolic. Rather, in our findings, it is
the resource pool of an ecosystem that continuously provides new resources for
the value chain to reconfigure a new arrangement, thereby transiting to the next
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stage of ‘static and optimized’ configuration. In this sense, we argue that our
process model contributes to the value chain literature in demonstrating how
value chains are reconfigured and are, therefore, able to evolve from one stable
arrangement to another, as a complement to the traditional focus of static opti-
mized systems (Autio & Thomas, 2014).

Our findings also resonate with the recent trend of the regional value chain
(Mudambi & Puck, 2016). The extant value chain literature focuses more on estab-
lished MNCis, which have more resources and capabilities than local indigenous
firms in establishing and coordinating value chains (Kano, 2018), and neglects
how these indigenous chains are created and respond to environmental changes
(Imai & Shiu, 2011). Nevertheless, the growing importance of regional value
chains in practice has not been matched with research in the design and organiza-
tion of these chains (Bamber, Fernandez-Stark, Gerefli, & Guinn, 2014). Our find-
ings offer new insights into how indigenous firms, who are disadvantaged in
resources and capabilities compared to MNGCs (Pon et al., 2014), could rapidly
(re-)configure value chains to compete in the same market.

The architectural pattern of our process model outlines the reciprocity
between ecosystem resources and existing value chains. The attempt at extending
the boundary of value chains is reminiscent of Sturgeon (2001), who suggests it is
necessary to have a broader concept to capture the dynamics and complexity of
productive activities (Sturgeon, 2001). Such extension also reconciles existing dis-
cussion on the differences between value chains and ecosystems (Adner, 2017;
Kapoor, 2018): we argue that value chains are part of ecosystems and can be
both antecedents and outcomes of the ecosystem emergence.

Practical Implications

Our process model highlights ‘good enough’ and ‘quick and dirty’ as key features of
Chinese manufacturing. There are multiple forces, from top government policies,
to business professional support at the middle, to grassroots entrepreneurs and
financial resources, systematically functioning in the resource pool. These forces
enable iterative innovation in the ecosystems. Such iteration has also been
quickly cloned into other emerging industries, such as the solar photovoltaic
panels and electric vehicles. Fierce competition in Chinese domestic markets disas-
sembles many firms. The heritage from these failed firms enriches the resource
pool and offers new opportunities for further iterations. Some companies (e.g.,
Haier) have even opened parts of their business functions as publicly accessible
resources for innovations.

For industrial practitioners, it is important to emphasize continuous improve-
ments of their quickly established value chains. ‘Quick and dirty’ value chains need
to be significantly re-engineered to sustain long-term operations. In addition, how
to embed their companies into the resource pool for extended resource exploit-
ation may be a new challenge. For policy makers, the model offers a new angle
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to stimulate industry developments by focusing more on nurturing the ecosystem’s
resource pool and facilitating the transformation processes from ecosystem
resources to value chains. It is also important for the government to facilitate com-
mercialization, smart business model creation, and collaborative network trials.

CONCLUSION

Although the nature of qualitative research poses challenges on the generalizability
of our study (Yin, 2009), we are confident of the transferability of our findings to
other empirical settings. For one, although our model is rooted in empirical obser-
vation of the mobile phone ecosystem, we believe that the reciprocity between
value chains and resource pools in ecosystem emergence should also be a transfer-
able insight to other high-tech, emerging industries such as electric automobiles.
Despite heterogeneous initial conditions and enabling factors across time and
space, the challenge to these industries is common: how to activate resources
from the pool and coordinate new actors that are traditionally outside of the
value chain boundary, for example, electrical infrastructure providers (Helveston,
Wang, Karplus, & Fuchs, 2019).

In addition, our empirical setting focuses on the Chinese market, with special
institutional, economic, and social arrangements. Although investigating a polar
case (Siggelkow, 2007) could yield new insights, we realize that such insights
may have their limitations in developed regions, where market institutions are
more mature, for the ecosystem dynamics to unfold (Cao & Shi, 2021).
Nevertheless, the various conditions regarding how governments could enable par-
ticular ecosystem dynamics may be transferable to many other emerging countries
with similar institutional voids, such as India and Brazil, in developing their indi-
genous industries. For example, the enforcement and subsequent abandoning of
production licence in order to facilitate local suppliers’ development at different
timeframes 1s central to the formation of a virtuous cycle. Therefore, instead of
direct support to particular enterprises or industries, emerging countries could
thus consider the role of various socio-political and institutional arrangements
and design measures to indirectly fertilize ecosystem resources and facilitate recipro-
cities between these resources and the existing value chains.
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[1] https://www.bloomberg.com/news/articles/2018-06-29/xiaomi-ipo-is-said-to-raise-4-7-
billion-after-low-end-pricing

[2] https://hbr.org/2018/07/the-factors-behind-chinas-growing-strength-in-innovation

[3] We realize that there are multiple usages on ecosystems such as business ecosystems, innovation
ecosystems, entrepreneurial ecosystems, and knowledge ecosystems. In this article, we exclusively
focus on business ecosystem literature stemming from Moore (1993).

[4] https://www.pcr-online.biz/2017/01/25/smartphone-production-growth-here-comes-china/

[5] http://news.sohu.com/20080708/n258020386.shtml

[6] There are also multiple sources online regarding Zhou’s early involvement in building up
Xiaomi’s supply chains. See, for example, https://tech.qq.com/a/20110819/000010.htm
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