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Abstract. As a force that leads the era of rapid technology advances, integrating global
economy and changing customer needs, enterprise agility has attracted extensive attention
from academia. The purpose of this study is to take Haier information system (IS)
development from China as a case study to systematically research the process, reasons
and characteristics of IS-enabled enterprise agility based on the perspectives of modularity
of resource and capability. This paper reveals that the key factor of IS-enabled enterprise
agility is the modularity of resource and capability. It has opened the “black box” of IS-
enabled enterprise agility. The co-evolutionary process model and the three innovation
phases provide important reference value for enterprises to develop IS, improve enterprise
agility and build sustainable competitive advantage.
Keywords: Modularity of resource, Modularity of capability, Enterprise agility, Case
study, Organizational strategy

1. Introduction. The contemporary organizations are facing an increasingly competi-
tive environment, which stems from the rapid advancement of technology, globalization
and changing customer needs [1,2]. To survive in the turbulent competitive environment
and achieve commercial success, enterprises have taken the agility as a key [2-4].

How to achieve enterprise agility? More and more scholars pay attention to the signif-
icant role of IS in facilitating enterprise agility [5]. Existing studies show that IS is a key
factor to achieve enterprise agility [6,7]. However, the topic regarding “how to achieve
enterprise agility through IS development” is still unsettled. Prior research on enterprise
agility is either conceptual in nature without being supported by empirical evidence, e.g.,
[2,8], or too abstract to provide practical prescriptions, e.g., [9,10]. Through conducting
a case study of Haier, one large household appliance supplier in China, this paper tries
to find out (1) antecedents of enterprise agility: what problems does Haier IS need to
solve? How do they affect the development of modularity of resource and capability? (2)
modular characteristics of resource and capability and (3) results of modularity which
focus on improving enterprise agility.

Enterprise agility is usually defined as an organizational capability that can quickly and
accurately sense or predict internal and external environmental changes, and respond to
the changes in an effective and efficient manner [8]. The external environment changes
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include transformations of rules or laws, economic fluctuations, varieties of consumer
demands, technological advancements and competitor behavior conversions [2]. Changes
from internal environment include the implementation of new IS, reconstruction of IS
functions, and merger and acquisition of assets [5]. IS is a powerful way to enhance
enterprise agility [3,4]. It facilitates enterprise agility at enterprise and process levels [3].
Although an increasing number of scholars have begun to focus on enterprise agility,

two gaps could still be identified in the literature [7]: Firstly, empirical research was
lacked for enterprise agility. According to the IS-enabled enterprise agility literature,
most studies are conceptual and there is no proposition supported by empirical evidence
[11]. This makes it difficult to derive a theoretical model and hinders the deepening and
developing of theories [7]. Secondly, the process and mechanism through which enterprise
agility is achieved with the support of IS are not illustrated by previous researches. It is
problematic to treat the relationship between IT adoption/diffusion and enterprise agility
as a “black box” in numerous studies [7,12]. The perspective of modularity of resource
and capability helps explain how IS facilitates enterprise agility.
To illustrate the gaps mentioned above, we began to review the literature on modularity

and study the processes and mechanisms of achieving enterprise agility [13,14]. Processes
and mechanisms of modularity of resource and capability will help open the black box of
IS-enabled enterprise agility.
Modularity is widely used in the field of material. The application of the modularity

concept in organizational research is rooted in Simon’s (1962) research on manufacturing
watch [15]. This seminal work has an important impact on later research about mod-
ularity. Starr (1965) was the first researcher who proposed the concept of modularized
production [16]. He argued that the core function of modularized production was to max-
imize the combination or interchangeability of the components designed, developed and
produced. It did not only help achieve large-scale and standardized production in high
efficiency and quality, but also met the customer need of personalization. In 1990s, when
organizations were faced with the dilemma of achieving large-scale production and meeting
the needs of personalization at the same time, the concept of modularity drew extensive
attention. The definition of modular interface reduces transaction costs [17,18]. Modu-
larity enhances flexibility, adaptability and facilitates the evolution of systems [19,20].
The concept of “modularity” has been extended from the material field to other in-

visible fields, such as organizational process and design as well as cognitive psychology
[21-23]. First, the modular architecture continues to boom within organizations [24,25]
and industries [26,27], which has made a great contribution to global competition [28].
The design opens the interface of modular architecture for other organizations and hides
internal coding, which helps capture value [29]. Second, many evolutionary psycholo-
gists believe that modularity is the basis of functional specialization [30,31]. Barrett and
Kurzban (2006) considered that modularity was the fundamental attribute of organisms
at any level. They showed that it was essential to understand the structure of mind [32].
Organizations require complementary organizational resources and capabilities to de-

velop the alternative economy with modular structure [33]. It consists of a system that
can continuously improve the workflow, which can be achieved through institutionaliza-
tion, standardization, developing appropriate organizational structures and establishing
infrastructure which facilitates knowledge sharing and reuse such as electronic networks
and database [34]. As organizations learn and adapt to change, their resources and ca-
pabilities evolve over time as well [35]. The key for organization to adapt and respond
more quickly to the dynamic market environment is to combine modularized resources and
capabilities to form a resource chain that can deal with environmental changes flexibly
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[35,36]. Although the concept of “modular organizations” continues to flourish in leading
industries, there is a lack of resource and capability in modular process model [35].

The rest of this paper is organized as follows. Section 2 presents the definitions of
modularity of resource and capability, including the definitions of resource, capability and
modularity. In Section 3, we describe the case study methodology, containing the reasons
of adopting case study method, reasons of selecting Haier as the case company, data
sources and analytical framework. The case description is provided in Section 4, which
is divided into three phases: information automation phase, information process phase
and information integration phase. The discoveries of this study are presented in Section
5, which shows the co-evolutionary process of modularity of resource and capability that
facilitate the three types of enterprise agility (i.e., manipulative agility, operational agility,
and strategic agility). Finally, we present our concluding remarks and summarize future
research directions in Section 6.

2. Definitions of Modularity of Resource and Capability.

2.1. Definitions of resource and capability. Resource refers to all assets (tangible or
intangible) owned or controlled by a company for the construction and implementation
of competitive strategy [37]. The uniqueness of organizational resource forms the basis
of competitive heterogeneity [38]. Capability refers to knowledge, experience and skills
[39] that help organization achieve the target through allocation of assets and continuing
coordination [40]. Sustainable competitive advantage of enterprises is mainly from the
imitation barriers generated from tacit resources and capabilities. The barriers can not
only hinder competitors to imitate, but also prevent the movement of resources [41,42].

2.2. Definition of modularity. Ulrich (1995) considered that module contains a one-
to-one mapping from the functional elements in the functional structure to the physical
components of the product, as well as the interfaces of the decomposition and the link
between the components [43]. Modularity is a special form of design to establish a high
degree of independence or “loose coupling” between modules through standardized mod-
ule interface specification [25]. Aoki and Ando (2003) defined modularity as: a process
that semi-autonomic subsystems contact each other through certain rules, which con-
stitutes systems with greater complexities [44]. The modular design concept provides
opportunities for the economies of large scope and scale [45]. The module executes spe-
cific operations with the information it receives [46]. The module evolves through genetic
and amendments in the process of natural selection [32].

2.3. Definitions of modularity of resource and capability. This paper defines mod-
ularity of resource and capability based on the above concepts. Modularity of resource
is the process through which an organization divides its tangible or intangible assets into
several modules systemically to solve a complex problem to construct and implement
competitive strategies. Modularity of capability is the process through which an organi-
zation divides knowledge, experience and skills into several modules systemically to solve
a complex problem for achieving its goal with sustained and coordinated allocation of
assets. Each module can execute a specific sub-function. All the modules are assembled
as a whole with certain methods to fulfill the required system functionality.
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3. Research Methodology.

3.1. Reasons of adopting case study method. In response to previous problems, the
case-study methodology is particularly appropriate for three reasons. First, the case study
method is appropriate to investigate a “how” question [47], that is how a company achieves
enterprise agility through modularity of resource and capability in every phase. Second,
it is a kind of exploratory study. The process of IS-enabled enterprise agility is a complex
and multi-faceted phenomenon that is inextricable from their organizational context [47-
49]). An objective approach for research may be difficult, so qualitative approach is more
appropriate to examine the phenomenon [50]. Third, we used case study to build a theory
in a grounded and inductive manner [51] from qualitative data following Eisenhardt [52].
Grounded theory is a method of iteratively collecting and analyzing data to develop a
substantive theory of a particular phenomenon, followed by a formal theory on its basis.
Our case study focuses on the activities involved in the implementation and management
of modularity of resource and capability during IS development within Haier, a large
household appliance enterprise based in China.

3.2. Reasons of selecting Haier as case. There are three reasons for selecting Haier
as the case company: firstly, from 1995 to the present, the company and its IS have
a leading position in the household appliance industry in China. It is a representative
company within this industry. Secondly, the development of IS evolves with the corporate
strategies and have gone through three different phases since 1995. Unique characteristics,
problems and solutions can be identified in each phase, in which related to the phenomenon
we are interested. Thirdly, the company has grown rapidly in recent years largely due to
its IS.

3.3. Data sources. This paper adopts structured-pragmatic-situational (SPS) approach
to collect data [49]. The data came mainly from the following four sources: firstly, the
authors conducted series of interviews with Haier IT department from Sep. 27th to 28th,
2010, including CIO, 7 department managers and 7 IT staff. Secondly, the authors inter-
viewed departments of strategic management, business and IT of Haier, including EVP,
CIO and 18 department managers in January 15-17, 2013. Thirdly, the first author has
been tracking the company for 16 years, and collected massive first-hand data annually.
She has formed a deep understanding on the management and R&D of the company.
Fourthly, we also constantly collected qualitative data through telephone interviews or
emails after we came back from Haier.

3.4. Theoretical framework. The current research derives its theoretical framework
based on the existing literature (see Figure 1). This paper argues that the external and
internal environmental changes force the focal firm to value IS development, and the
development and execution of IS will facilitate enterprise agility. The aim of this study
is to provide a more profound understanding of the process of modularity of resources
and capabilities for enterprise agility. The core is to develop a process model through
investigating the development of IS for enterprise agility in the case company from the
perspective of modularity of resource and capability.

4. Case Descriptions. The Haier Group (hereinafter referred to as “Haier”) was found-
ed in 1984 in Qingdao, China. It has grown from a failing small collective factory into a
large multinational which owns more than 240 corporate units. In 2011, Haier achieved
150.9 billion RMB in global turnover and has more than 80,000 employees globally. Its
products have been sold in more than 100 countries and regions around the world. There
are three phases of the development and evolution of the company’s IS.
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Figure 1. Theoretical framework of modularity of resource and capability
for enterprise agility

4.1. Information automation phase (1995-1997). From 1995 to 1997, Haier’s diver-
sification strategy had allowed its single product line (i.e., manufacturing refrigerator) to
expand rapidly into multiple product lines, such as air-condition, washing machine and
other products. Information processing through telephone or fax cannot fulfill the com-
pany’s increasing information needs, which resulted in low operational efficiency and kept
customer information from transmitting across departments.

At that time, IS R&D had not yet started among the vast majority of Chinese en-
terprises. Haier began to foster five modular resources from the exploring process of IS
development: (1) Establishment of IT Department. In 1997, Haier established informa-
tization office. The call centers of different business units were integrated into a unified
call center, which was responsible for sales and customer service information respectively.
(2) Informatization Logic. Haier culture has always attached great importance to the
improvement of service-oriented product quality. (3) Information Systems. In order to
improve the efficiency of handling customer information, Haier began to invest in the
establishment of the customer service system and the office automation (OA) system in
1996, which were formally put to operation in 1997. (4) Design, Application and Opti-
mization of the Systems. The IS was designed by its IT personnel, operators and software
vendors cooperatively. Application and optimization of the IS are continued, such as
document sending process changed from manual manipulation to automation, quality im-
provement cycle, improvement and optimization of system functions. (5) Infrastructure.
In 1997, Haier started to build a corporate intranet and a data center for providing simple
OA service support and call center data.

Accompanied by the IS development, Haier promoted modular capability as follows:
(1) Manipulation Capability. People in each product division become more familiar to the
computer IS as well as a number of R&D personnel. In early customer service system on
the line, some business staff could not use the mouse, and some even dismantle its rolling
bead for playing. Therefore, Haier has no choice but to provide one-on-one training for
them. IT staff improved IT professionalism and skills through cooperation with software
vendors during the development process. (2) Operation Capability. For example, busi-
ness units improved product and service quality periodically through IS. And employees
understood the concept of operational process.
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Therefore, Haier utilized modular resources to develop IS, formed initially modular
capabilities and thus achieved sense-response agility. For example, call center sensed
and responded to customer needs quickly through after-sales information system. IT
and business staff learned business and IT knowledge rapidly, and timely responded to
requirements of enterprise informatization.

4.2. Information processing phase (1998-2005). In 1998, Haier diversified strategy
translated into the international strategy to expand its exports. It built factories, trading
companies and sales company abroad. However, user feedback could not be effectively
shared across departments. Information exchange was incomplete, troublesome and slow
among marketing, logistics, finance and other departments. In phase 2, Haier upgraded its
IS from processing information for customer service to the operation of each department,
so as to facilitate its business expansion.
Haier’s former five modular resources were evolved from the exploring process of the

new IS development: (1) Organization-process Changes. During 1998-2005, the organiza-
tional structure was changed from vertical structure into flat and matrix structure. Haier
established the Development Planning Center, and integrated IT departments of different
business units. It also created market chain synchronization processes. One end of the
main process was linked to the global supply chain networks, and the other end was linked
to the global user networks. The middle was connected by the flows of commerce, logistics
and cash. (2) Informatization Logic. Haier emphasized on customer service, quality im-
provement cycle, and operational efficiency. (3) Information Systems. Up to 2005, more
than 600 independent systems had been developed to meet the needs of business operation
of different business units. (4) Design, Application and Optimization of Systems. The
Development Planning Centre was responsible for project approval and supervision, and
the process management departments were responsible for informatization. Haier applied
and optimized order management system, customer relationship management system, lo-
gistics management system, ERP, etc. Information was shared within department, and
the problem of wrong delivery destination was solved. (5) Infrastructure. The bandwidth
and the data center were expanded, attempting to outsource data services from 1998 to
2005.
Accompanied by the business integrated IS development, Haier nurtured and promoted

modular capability as follows: (1) Sustainable IT Study Capability. For example, IT
staff communicated with business personnel about functional designs, through which they
learnt the knowledge of business process. And they also learnt professional knowledge and
skills of IT from a number of software vendors in the development process. (2) Viewdata
Capability. Through analyzing information provided by systems, managers were capable
to detect problems behind data and identify bottlenecks timely to resolve them quickly.
(3) Operation Capability. For example, business units improved product and service
quality through IS periodically. The systems were applied to support commerce, logistics,
and cash flows respectively, which helped improve efficiency of each process and reduce
costs. And the systems also provided rich information gained through data analysis, which
resulted in better-informed decision-making and guaranteed the quality and accuracy of
decision outcomes.
Therefore, Haier evolved its modular resource and capability during its IS develop-

ment, thus it enhanced its sense-response agility and established its business integration
agility. As to sense-response agility, business units sensed and responded to customer
needs quickly through their own information systems. Moreover, IT and operational staff
quickly learnt to respond to the needs of business processes timely. For business integra-
tion agility, IS integrated resources of vendors and others, reducing costs and improving
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efficiency. The end-to-end processes of logistics, commerce and cash flow were developed
with the supported of information systems. Decision making was based on real-time
information provided by IS at the organizational level.

4.3. Information integration phase (2006-present). In 2006, Haier has entered the
phase of globalization. There was no common standard for data definition of more than
600 previous systems in Haier, which were fragmented due to a lack of an integral plan.
This caused a serious problem called “information islands”. The data exchange interfaces
were customized for individual systems. The data could not be easily transmitted and
shared, resulting in poor data quality and high maintenance costs in the global allocation
of global resources. Therefore, the enterprise began to implement GVS (Global Value
System) as its core business platform for integrating its systems and sharing data. Simul-
taneously, it started the business process reengineering program on April 26, 2007, which
lasted for about 1000 days.

Haier’s former five modular resources were evolved from the exploring process of GVS
development: (1) Organization-process-employee reforger. The organizational structure
was reconstructed into an inverted-pyramid structure. It integrated separated processes,
which allowed the company to respond to market demands rapidly. Every employee was
assigned a clear market goal. (2) Informatization Logic. Haier emphasizes on customer
service, quality improvement cycle, integration, generated value-added information. (3)
Information Systems. GVS was the core business platform for integrating and sharing
information. (4) Design, Application and Optimization of the Systems. First of all, the
IT department designed systems cooperatively with consulting firms and business teams.
Then, Haier implemented an end-to-end process which started with receiving orders and
ended with delivery, and it analyzed the information of the whole process to identify
problems. Furthermore, a performance management program called “Individual Goal
Combination” helped ensure a win-win situation between the company and its employ-
ees. Therefore, the focus of IS development switched from business processes to strategic
processes, providing support for overseas business. In addition, IT department led opti-
mization and innovation of process. (5) Infrastructure. The data center expanded into
the integrated data center, which are getting help from outsourcing data services.

Integration and transformation of Haier IS enabled the evolution of IT capabilities:
(1) IT-enabled Innovation Capability. IT staff learn technical skills and get acquainted
with the whole business process through training. And IT department takes initiatives
in implementing strategic processes, which becomes the locomotive of organizational in-
novation. (2) Total Process Viewdata Capability. Haier analyzes, identifies, and resolves
problems through total process viewdata. (3) Resource Integration and Utilization Ca-
pability. Haier integrated fragmented information and systems into an integral platform.
And it built a resource pool, which allowed the business units to access to data timely and
allowed the IT department to integrate resources rapidly, reducing the costs of establish-
ing and maintaining database through outsourcing data services. (4) Operation Carrying
Strategy Capability. The systems provided support to implement the practice of “zero
inventory on demand”. And the performance management program strongly motivates
the sales staff. Moreover, Haier supports overseas operations and create value-added
information based on the characteristics of local customers.

Therefore, Haier evolved its modular resource and capability during GVS development,
thus it enhanced its sense-response agility and fostered the enterprise integration agility as
well as the business strategy agility. As to sense-response agility, the organization senses
and responds to customer needs quickly with the help of IS. Furthermore, IT and business
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departments learn quickly to respond to enterprise strategy processes timely. About en-
terprise integration agility, GVS facilitates information integration, synchronization and
unification, so that business processes could be linked quickly to provide enterprise with
the whole process viewdata to analysis, identify and solve problems. Besides, all aspects
of GVS reflected that the behaviors of employees were consistent with organizational ob-
jectives. For business strategy agility, IT and business departments implement enterprise
strategy rapidly through the support of IS strategic processes. Besides, informatization
supported overseas business quickly and produced value-added information based on the
characteristics of local customers.

5. Case Discussions. The inductively derived model is shown in Figure 2, which sum-
marized the evolutionary process of Haier information systems. The model shows that
the company developed modularity of resource and capability in three different stages to
achieve enterprise agility.

5.1. Phase 1: Manipulative agility [53]. Haier linked modularized resources and
capabilities of customer service together, forming the tree-shape customer demand infor-
mation transmission path shown in Figure 2. This information was passed to achieve

Figure 2. Co-evolutionary process model of modularity of resource and
capability for enterprise agility
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Table 1. Modularity of resource and capability for enterprise agility during
information systems development in Phase 1

External and Internal Environmental Changes
Diversification Strategy
Facilitated Business
Expansion

• Expanded from manufacturing refrigerator to producing di-
versified household appliances.

Informatization
Challenges

• Telephone or fax processed large and complex information.
• Information distortion
Modularity of Resource

Establishment of IT
Department

• Haier established informatization office.
• The call centers of different business units were integrated
into a unified call center.
• The call center and business units were responsible for sales
and customer service information respectively.

Informatization Logic • Emphasized on customer service and quality improvement.
Information Systems • Developed customer service system, OA, etc.
Design, Application and
Optimization of the
Systems

• Information systems were designed cooperatively by IT per-
sonnel, operators and software vendors.
• Document sending process: from manual sending process
to automatic sending process.
• Quality improvement cycle.
• Improvement and optimization of system functions.

Infrastructure • Started to build the intranet.
• Started to build the data center.
Modularity of Capability

Manipulation Capability • One on one training for operational staff.
• IT Personnel improved IT professionalism and skills
through cooperation with software vendors during the devel-
opment process.

Operation Capability • Business units improved product and service quality peri-
odically through IS.
• Employees understood the concept of operational process.

Result of Enterprise Agility
Sense-response Agility • Call center sensed and responded to customer needs quickly

through after-sales information system.
• IT and business staff learned business and IT knowledge
rapidly, and timely responded to requirements of enterprise
informatization.

close contact between the customer service department and customers. Customer ser-
vice department obtained the tree-shape sense-response agility. The company formed the
resource chain to respond flexibly to market changes [35,36].

Table 1, inductively derived from Haier Informatization of 1995-1997, summarized how
the external and internal environmental changes, the modularity of resource, and the
modularity of capability underlying IS development enhanced enterprise agility in Phase
1.

5.2. Phase 2: Operational agility [4]. Haier integrated its IS resources and capabil-
ities at the department level to establish market chain synchronization processes, which
in turn shaped the transmission path of market demand information. According to the
international strategy, Haier attempted to create synchronization processes of its market
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chain for quickly responding to market and for fulfilling orders. The departments not only
performed the original functions, but also supported processes. These processes allowed
the enterprise resources network to connect to the external market, which enabled the
company to achieve network-shape sense-response agility: forming sense-response agility
to market for the inner business network, and integrating agilely within the flows of com-
merce, logistics and capital respectively.
Table 2, inductively derived from Haier Informatization of 1998-2005, summarized how

the external and internal environmental changes, the modularity of resource, and the
modularity of capability underlying IS development enhanced enterprise agility in Phase
2.

5.3. Phase 3: Strategic agility [2]. Using GVS as the center for reengineering for 1000
days, Haier closely and effectively integrated the resource and capability modules to shape
a market demand information integration platform, which helped the company achieve
integrated platform-shape sense-response agility. After market information was collected
into the subsystems of the business units, other departments will be able to obtain it
immediately through GVS. The subsystems of different processes were connected to the
system through integration, synchronization and unification of the market information,
so that business units can respond quickly to market changes.
Table 3, inductively derived from Haier Informatization of 2006 – present, summarized

how the external and internal environmental changes, the modularity of resource, and the
modularity of capability underlying IS development enhanced enterprise agility in Phase
3.

6. Contributions and Future Research. By addressing the research questions set
forth at the beginning of this paper, this study makes several important theoretical con-
tributions. Firstly, it provides an empirical study on IS-enabled enterprise agility as well
as modularity of resource and capability. The derived co-evolutionary process model has
been an important theoretical contribution for the reason that it not only describes the
necessary conditions for the successful development of IS, but also describes when results
occur and how they happens [54] by a logical order.
Secondly, it reveals the processes and mechanisms of developing IS-enabled enterprise

agility to help guide practice. Prior research on enterprise agility is either conceptual
in nature without being supported by empirical evidence, e.g., [2,8], or too abstract to
provide practical prescriptions, e.g., [9,10]. This paper opens the “black box” of IS-enabled
enterprise agility.
Thirdly, modularity of resource and capability transforms enterprise resources and ca-

pabilities from tacit knowledge into explicit knowledge, complementing the existing per-
spective of emphasizing on tacit knowledge within enterprise [41,42]. It also provides
guidance for companies in complex commercial environment. Haier resource and capabil-
ity modules encapsulate its knowledge, experience and skills, so they can be redeployed
easily.
Fourthly, this paper reveals the modules of resource and capability for enterprise. The

concept of “modularity” has been extended from the material field to other invisible fields
such as organizational process and design as well as cognitive psychology [21-23]. How-
ever, our extensive review of literature fails to identify a single study that addresses the
modules of resource and capability. Haier’s case shows that the resource modules include
organizational resource modules of architecture, processes, human resources, etc., as well
as IT resource modules of information systems, Informatization Logics, infrastructure, de-
sign/application/optimization of the information systems, etc. Furthermore, Haier’s case
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Table 2. Modularity of resource and capability for enterprise agility during
information systems development in Phase 2

External and Internal Environmental Changes
International
Strategy Facilitated
Business Expansion

• Established factories and trading companies in oversea countries.

Informatization
Challenges

• User feedback could not be effectively shared across departments.
• Information exchange was incomplete, uneasy and slow between mar-
keting, logistics, finance and other departments.

Modularity of Resource
Organization-
process Changes

• Organizational structure was changed from vertical structure into flat
and matrix structure.
• IT department integration: established the Development Planning Cen-
ter, and integrated IT departments of different business units.
• Created market chain synchronization processes: One end of the main
process was linked to the global supply chain networks, and the other end
was linked to the global user networks. The middle was connected by the
flows of commerce, logistics and cash.

Informatization Logic • Emphasized on customer service and quality improvement cycle.
• Improved operational efficiency.

Information
Systems

• More than 600 independent systems were developed to meet the needs
of business operation of different business units.

Design,
Application and
Optimization
of the Systems

• Development Planning Centre was responsible for project approval and
supervision, and the process management departments were responsible
for informatization.
• Application and optimization of order management system, customer
relationship management system, logistics management system, ERP, etc.
• Shared information within department.
• Solved the problem of wrong delivery destination.

Infrastructure • Bandwidth expansion and data center expansion.
• Attempt to outsource data services

Modularity of Capability
Sustainable IT
Study Capability

• IT staff communicated functional designs with business personnel,
through which they learnt the knowledge of business process.
• IT staff learnt professional knowledge and skills of IT from a number of
software vendors in the development process.

Viewdata Capability • Through analyzing information provided by systems, managers were
capable to detect problems behind data and identify bottlenecks timely to
resolve them quickly.

Operation Capability • Business units improved product and service quality through IS period-
ically.
• The systems were applied to support commerce, logistics, and cash flows
respectively, which helped improve efficiency of each process and reduce
costs.
• The systems provided rich information gained through data analysis,
which resulted in more informed decision-making and guaranteed the qual-
ity and accuracy of decision outcomes.

Results of Enterprise Agility
Sense-response
Agility

• Business units sensed and responded to customer needs quickly through
their own information systems.
• IT and operational staff learnt quickly to respond to the needs of business
processes timely.

Business
Integration Agility

• IS integrated resources of vendors and others, reducing costs and im-
proving efficiency.
• The end-to-end processes of logistics, commerce and cash flow were
developed with the supported of information systems.
• Decision making was based on real-time information provided by IS in
organizational level.
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Table 3. Modularity of resource and capability for enterprise agility during
information systems development in Phase 3

External and Internal Environmental Changes
Globalization
Strategy Facilitated
Business Expansion

• Selling products and providing customers with solutions.
• Localizing product design, manufacturing and marketing.

Informatization
Challenges

• The problems of wasting of resources, information distortion, and slow response to
market changes occurred.
• Focused on implementing department-level systems; there was a lack of overall
planning, which might form fragmentary processes at the organizational level.

Modularity of resource
Organization-
process-
employee
Reforger

• The organizational structure was reconstructed into an inverted-pyramid structure.
• Integrated separated processes, which allowed the company to respond to market
demands rapidly.
• Every employee was assigned a clear market goal.

Informatization
Logic

• Emphasized on customer service and quality improvement cycle.
• Integration
• Generated value-added information.

Information
Systems

• GVS was the core business platform for integrating and sharing information.

Design,
Application and
Optimization
of the Systems

• IT department designed systems cooperatively with consulting firms and business
teams.
• Implemented an end-to-end process which started with receiving order and ended
with delivery.
• Analyzed information of the whole process to identify problems.
• A performance management program called “Individual Goal Combination” helped
ensure a win-win situation between the company and employees.
• The focus of IS development switched from business processes to strategic processes.
• Provided support for overseas business.
• IT department led optimization and innovation of process.

Infrastructure • Data center expanded and built the integrated data center.
• Getting help from outsourcing data services.

Modularity of capability
IT-enabled
Innovation
Capability

• IT staff learnt technical skills and got acquainted with the whole business process
through training.
• IT department took initiatives in implementing strategic processes, becoming the
locomotive of organizational innovation.

Total Process
Viewdata Capability

• Analyzed, identified, and resolved problems through total process viewdata.

Resource
Integration and
Utilization
Capability

• Integrated fragmented information and systems into an integral platform.
• Built a resource pool, which allowed the business units to access to data timely and
allowed the IT department to integrate resources rapidly.
• Reduced the costs of establishing and maintaining database through outsourcing
data services.

Operation
Carrying
Strategy
Capability

• The systems provided support to implement the practice of “zero inventory on
demand”.
• The performance management program strongly motivated the sales staff.
• Support overseas operations and create value-added information based on the char-
acteristics of local customers.

Results of Enterprise Agility
Sense-response
Agility

• The organization sensed and responded to customer needs quickly with the help of
IS.
• IT and business departments learnt quickly to respond timely to enterprise strategy
processes.

Enterprise
Integration
Agility

• GVS facilitated information integration, synchronization and unification, so that
business processes could be linked quickly.
• All aspects of GVS reflected that the behaviors of employees were consistent with
organizational objectives.
• Provided enterprise with the whole process viewdata to analysis, identify and solve
problems.

Business
Strategy
Agility

• IT and business departments implemented enterprise strategy rapidly through the
support of IS strategic processes.
• Informatization supported overseas business quickly and produced value-added in-
formation based on the characteristics of local customers.
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shows that capability modules include manipulative capability, operational capability,
strategic capability, IT continuous learning capability, IT-enabled innovation capability,
total process viewdata capability, resource integration and utilization capability, etc.

In terms of implications for practice, Avgerou (1995) pointed out that the trend of
globalization has driven every enterprise in the world to set off IT application in order
to become a member of the global enterprise network since the 1960s [55]. Although the
enterprises had high expectations on IS, and also had increased their investment, there
was still a large number of cases of failure, e.g., [56]. Our study provides a comprehensive
and empirically supported process model for development and leverage of IS, and also
provides important guidance on how to achieve different types of IS-enabled enterprise
agility. Particularly, when practitioners upgrade IS or encounter difficulties in adopting
them, the process model can help exploit their fullest potential. The process model
developed in this article is thus an important contribution, as it not only describes the
necessary conditions for successful ecosystem development, but also structures them in
a step-by-step “recipe that strings (the conditions) together in such a way as to tell the
story of how (the outcome) occurs whenever it does occur” [54].

Although the paper spent lots of efforts to study the implementation of IS in different
phases and different types of IS-enabled enterprise agility achieved during these phases,
we did not deal with the challenges faced by integrated data platform such as Haier GVS.
Some questions such as how the company analyzes data and drives customer insights to
deliver more valuable products or services and how to ensure the security of integrated
data are not answered in this study. They will be subjects of future research teams.
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