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Abstract

In the literature on diffusion of innovations, it is widely known that the
characteristics and socio-environmental settings of adopters do evolve in
space and time. What about innovations themselves? During the diffusion
process, don’t some innovations continuously alter in space and time? If so,
how does the dynamic character of an innovation influence the diffusion
process? In previous research, it has been often assumed that innovations do
not continuously alter or get modified when diffusing from a source to potential
adopters. This assumption may mean that the innovation is invariant as it
diffuses in time and space—i.e., the innovation does not have a continuously
dynamic character. Is it always the case in practice?   

A single form of an innovation is not always necessarily compatible with the
preferences, limitations, and residential settings of adopters. The innovation
might appear in different forms when it diffuses in space and time, i.e., it is
“dynamic”. This PhD thesis aims to explore how dynamic innovations diffuse
in space and time—a relatively understudied topic in research. In doing so, it
distinguishes between the diffusion of dynamic innovations and other kinds of
innovations. Anchored on the case of diffusion of residential solar photovoltaic
(PV) systems, this thesis is composed of a cover essay and six appended papers.
The first two appended papers are systematic literature reviews, aiming at
understanding the state of the art of the theoretical and contextual research
domains. The third paper is based on a case study in southern Germany and
explores the diffusion of a dynamic innovation at adopter level. The fourth
paper is empirically focused on a local firm’s business model, which is assumed
to be a key to understanding the mechanism behind the diffusion of dynamic
innovations. The fifth paper is based on lead market hypothesis and tries
to explore the diffusion of innovations at the regional level. The sixth paper
studies a semi-hypothetical case and offers an innovative method to forecast
the diffusion of innovations in general.

The contribution of this PhD thesis lies in three research dimensions:
context, method, and theory. Firstly, the thesis takes the existing theories (e.g.,
diffusion of innovations theory and lead market hypothesis) and methods (e.g.,
case study) and applies them in different contexts of the diffusion of residential
solar PV systems: the individual, sub-national, and national level. Secondly,
it proposes a new research method, namely the finite element method for
forecasting the diffusion of innovations, based on an existing theory (e.g., wave-
like diffusion of innovations in time and space) and context (e.g., solar PV
systems). Last but not least, the cover essay of this thesis takes the findings
of the appended papers and employs an extension of theory of diffusion of
innovations. In doing so, it includes the role of the dynamic characteristic of
innovations that do alter in time and space during the diffusion process.
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Overall, the findings of this thesis indicate that the diffusion of dynamic
innovations is different in nature, and continuous efforts of change agents are
critical for enhancing the diffusion of such innovations. Change agents are
especially important to help potential adopters to find out and develop the
form of innovation that best fits their needs, limits, and preferences, which are
heterogeneous in space and time. 
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