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h i g h l i g h t s

� China is under pressure to prosper the photovoltaic (PV) solar energy industry.
� An interactive learning platform for knowledge management is essential.
� The paper proposes some conceptual assumptions.
� Suitable intermediaries at different stages of PV energy industry are found.
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a b s t r a c t

Ever since its commitment to the Copenhagen Accord of 2009 to lower its carbon emissions by 2020 to a
level that will be 40% below those of 2005, China has been aiming to develop its photovoltaic (PV) solar
energy industry. Because knowledge is a critical factor for obtaining a sustainable competitive advantage
in a knowledge-intensive industry, it is essential to build up an interactive learning and communicating
platform as a facilitator to absorb, distribute and create knowledge within a firm and among its suppliers
and customers. However, relevant literature has, hitherto, never discussed such an intermediary platform
for innovation. Therefore, this paper proposes some conceptual assumptions to solve this problem. After a
practical investigation, this paper seeks to find suitable intermediaries for innovation at different levels of
the PV solar energy supply chain in China.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

As a result of an increase in environmental awareness and the
support of governments, grid-connected photovoltaic (PV) solar
power industry has grown rapidly to deal with emerging energy
and environmental problems. The two major groups of PV solar
cells are wafer-type cells and thin film cells. Wafer-type PV solar
cells are made from wafers that are cut from a silicon ingot, while
thin-film PV solar cells are deposited directly on a substrate like
glass, plastic or steel [1]. Presently crystalline silicon is the most
commonly used material. However, because PV silicon thin-film
solar cells have a greater potential to reduce energy payback time,
material use, production costs and energy consumption, such cells
have become the main choice in the energy industry [2]. With the
consistently growing demand for PV solar cell systems, an

exponential growth in PV solar energy industry can be expected
in the near future. In order to promote this emerging industry, it
is necessary to consider the issue from the perspective of an inte-
grated PV system to make PV energy industry economically accept-
able [3]. An integrated PV system is an integration of a variety of
parties including academic researchers, governments, system inte-
grators and equipment suppliers with a mutual goal of supplying
stable electricity by converting abundant sunlight. However, the
use of PV solar energy has not been examined comprehensively
due to the following reasons: (a) academic researchers have lim-
ited experience and data on PV solar energy industry; (b) many
governments are not that desperate to encourage renewable en-
ergy at the present time; (c) system integrators prefer to adopt
existing ordinary solutions to reduce the investment risk and the
construction period; (d) equipment suppliers in different supply
chains are often only interested in the equipment itself, and do
not consider the perspective of an integrated system. For the pur-
pose of solving aforementioned issues in a knowledge-intensive
industry, it may be essential to build up an interactive learning
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and communicating platform as a facilitator to absorb, distribute
and create knowledge within a firm and among suppliers and cus-
tomers. Intermediaries for innovation, as facilitators, may connect
demand and supply to support innovation to overcome market
failures and system failures, and integrate different levels of sys-
tematic aggregation. Then, the target of this paper is to find suit-
able intermediaries for innovation to promote different levels of
the PV solar energy supply chain in China.

Extensible capabilities in the semiconductor and flat panel dis-
play (FPD) industry, such as market, manufacture and global logis-
tics, provide the basic infrastructures for developing the emerging
industry in China. With the gradual cost reduction in semiconduc-
tors and FPDs, the consumer market of this emerging industry
looks promising. On the supply side, the chemistry and process
technologies in chip and FPD, including photolithography, deposi-
tion and etching, are directly applicable to mass producing PV solar
cells. These companies can also employ their existing R&D experi-
ences to improve and upgrade technologies for extensive solar
technology development. The expansion of production is a result
of booming investment in China. Manufacturing experiences and
R&D experiences will give rise to learning curve effects and then
result in the subsequent cost reduction in major PV solar products
like solar cells, solar modules and solar systems [4]. Nevertheless,
suppliers of major PV solar products must be flexible enough to
customize their characteristics to satisfy individual demands and
application requirements flexibly and to compete on price and per-
formance [5]. To summarize, the economics of an integrated sys-
tem or systematic application locally close to the users at the
downstream supply chain must involve customer-oriented

learning effects at the upstream supply chain [6]. In addition, China
is aiming to hastily develop its PV energy industry because its cur-
rent technologies are still behind many western nations like USA
and those in Europe and its strategic policy is to reduce its carbon
emission intensity by 2020 to a level that will be 40% below that of
2005 [7]. Accordingly, it will be helpful for a knowledge-intensive
industry to build up an interactive learning platform to create,
share and absorb knowledge within a firm or among its suppliers
and customers.

Different people create, enrich, share and use knowledge in so-
cial interactions [8]. The majority of decision making occurs in
groups, and motivation and action of individual members in an
organization are affected by the social context [9]. Social networks
are employed to obtain resources, knowledge, and information,
and they can be used to explain personal relationships or personal
ties [10]. Social networks are also recognized as an important
intangible asset to facilitate innovative activities from the perspec-
tives of individual positions, relations and operations [11,12]. Pre-
vious studies have stressed that social networks are critical in a
wide range of social contexts including inter-firm relations and in-
tra-firm relations [13], family relations [14], and other social rela-
tionships [15]. Chen and Wang employed trust to modulate the
relationships in social networks with innovative capability from
the perspectives of external social networks and internal social
networks [16]. Recently, Karamanos [17] examined the interaction
between the alliance network structure in an industry (the macro-
level) and the alliance portfolio structure in a firm (the micro-le-
vel). The results show that firms with exploratory activities have
limited and indirect access to other firms (micro-level) and firms

Fig. 1. Partial content of the questionnaire.
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