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INTRODUCTION
The following is a summary of the evidence-based research conducted throughout the ILUCIDARE
project. The purpose is to provide a more detailed record of the information, the backbone, that was
used to develop the ILUCIDARE Innovation Handbook.
This document supports Chapter 3 of the Innovation Handbook, and focuses specifically on explaining
the innovation process. The research presented in this document is largely based on Vandesande
(2017), and combines methods such as grounded theory and critical discourse analysis to explain the
innovation process. During the research process, the key challenge was going beyond the traditional
focus of the innovation research field on technological end-uses and product performance, in order to
identify the most suitable approach to analyse and activate heritage-led innovation.
This document presents a chronological analysis of different relevant fields, including but not limited
to Darwinian metaphysics, evolutionary economics, organizational management and sociology
(sociotechnical theories). This retrospective analysis will indicate how the theories on innovation have
evolved over time and have now also become highly relevant for / open to the heritage sector, not in
the least to understand how heritage-led innovations can be replicated. The analysis includes linkages
to key concepts (and evolutions) in the heritage discourse, going beyond the traditional interpretation
of heritage and its management.

1. HERITAGE SPECIFICITIES: INTANGIBLE VALUES, INTERDISCIPLINARITY AND
GOVERNANCE
Preserving and managing heritage and historic rural or urban areas has always been and is increasingly
more a complex process. Different characteristics of heritage contribute to this complexity. Firstly,
heritage values have always been the rationale underlying for its preservation and management,
implying that the benefits of its maintenance are often intangible and difficult to capture in
conventional terms (McLoughlin et al. 2006) and that non-market forces are equally important for
change. At the same time heritage is inherently linked with diverse sectors with economic, social,
cultural and even environmental impact (CHCfE consortium 2015). Therefore, the sector is based on
interdisciplinary approaches and is constantly subjected to policy and societal changes.
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Secondly, the heritage sector has a long tradition of being largely depended on public funding (Pickard
2009) which in most cases is combined with an immense bureaucracy. In addition, heritage
preservation and management require professional and expert interventions, which initially led to a
very top-down approach in the sector. Since the 1990s, community participation and local
empowerment have gained importance in the sector and are now systematically associated with
heritage preservation efforts (Vandesande and Van Balen 2015). These components have led to a sector
which is characterised by established governance networks, which possess specific assets such as
established service networks, experience with large-scale operations, specialised routines, access to
heritage owner-managers and useful complementary services. In contrast to the traditional focus on
use and distribution or demand and supply, the heritage sector, is defined by a complex governance
framework, a long tradition of routines and skills of individuals.

2. VARIOUS METHODS TO APPROACH INNOVATION
Various schools of economic thought differ in their approach to positioning innovations as an
explanatory variable. Neoclassical economics is mainly situated in the field of micro-economics and
has an instrumental approach, thus assuming that innovations will appear in response to market
demands (Coombs et al. 1987). Models and theories related with micro-economics focus on the
decision-making processes of individual actors in a market and entrepreneurial research investigates
innovation opportunities within present market dynamics (Shone 2001). While these models indicate
innovation opportunities in terms of market activities, e.g. correlations between demand growth rates
and new businesses or the link between supply-driven opportunities and changes in technology, their
scope is too narrow to address the complex built heritage governance framework.
In contrast, the field of evolutionary economics focusses on the innovation in itself, discontinuities in
the innovation process and long-wave economic cycles. Thereby, the term economic cycle refers to
fluctuations in economic activity that are caused by periods of rapid growth alternated by stagnation
or recession (O'Sullivan and Steven 2003). In this context, Schumpeter is often considered one of the
first economists to model the innovation process as a driver of economic development (Loorbach
2007). Due to his work, ‘The Theory of Economic Development’ (1934), he is still today considered one of
the most influential economists of the 20th century. According to Schumpeter, economic
development originates through a dynamic competition between optimisation and innovation. He
refers to this innovation as creative destruction, ‘a process of industrial mutation that incessantly
revolutionizes the economic structure from within, incessantly destroying the old one, incessantly
creating a new one’ (1942: 82-83). In this sense, Schumpeter's relationships with the ideas of other
economists were quite complex. In contrast to the neoclassical micro-economic tradition, he argued
that the dynamic fluctuation between optimisation and innovation shows a cyclical pattern and that
excluding innovations or innovative activities leads to stagnation in development (Tanning et al. 2013).
In his search for recurring cyclical patterns in economy, he followed the ideas of Kondratieff (1925) who
modelled the existence of 54 year macro-economic cycles. Nevertheless, Schumpeter envisaged more
dynamic economic cycles and placed the Unternehmergeist or entrepreneur-spirit central in his theory.
Although questions have been raised concerning the predictive capability of a cyclical model (Mowery
and Rosenberg 1979), the main message of the Kondratieff and Schumpeter period is that innovations
are dynamic and induce a non-linear path of economic growth.
In view of preventing an economic depression similar to that of the 1930s, the 1950s and 1960s were
characterized by an economic policy based on Keynes’ theories (1963) which focus on smaller
fluctuations and assume the ability of governments to regulate the economic cycle. This entailed
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various short-term public sector responses, in particular monetary and fiscal policy actions, to
stabilise the economic cycle rather than incorporating the long-term context to sustain stable growth.
This specific approach is less relevant for understanding how heritage-led innovations can be upscales, as identifying how an innovation is actually operationalised requires more longitudinal research
on how markets change over time (Clydesdale 2011). Moreover, most Keynesian macro-economic
modelling are limited to quantitative analyses, whereas Schumpeter insisted on the crucial importance
of qualitative and empirical aspects (Freeman and Perez 1988).
With these basic concepts in mind, it is opted to elaborate on economics of technological change
within the Schumpeter and Kondratieff tradition. This is based on the following considerations. Firstly,
the aim of the research is to enable long-term sustainable innovations for the heritage sector and to
move away from the traditional various short-term public sector responses and assumption that only
public government can regulate the economic cycle. In line with the main message of economics of
technological change, the focus is rather on innovations which are dynamic and induce a non-linear
paths of growth. Herewith, ‘technological’ should not be interpreted in the strict sense of the word. In
their often quoted work on technological change, Rip and Kemp (1998) define technology as
‘configurations that work’, or heterogeneous elements that make up technologies and services. Similar
to innovations in the heritage sector, these services only function because they fulfil a function in
society, they entail routines and behavioural patterns. Secondly, economic theory on change exists at
several different levels of abstraction. Nelson and Winter (1982) have highlighted the difference
between ‘appreciative’ and ‘formal’ theory. The latter is an abstract approach, often in the form of a
mathematical model. Whereas the heritage sector is closer linked to intangible impacts, appreciative
models which are mostly descriptive, closer to empirical details and open to logical exploration and
manipulation are the most suitable approach. Keynesian macro-economic modelling are limited to
quantitative analyses, whereas Schumpeter insisted on the crucial importance of qualitative and
empirical aspects (Freeman and Perez 1988).

3. BACK TO BASICS
The renewed interest in the Schumpeterian theory of economic cycles and long-wave theories is
associated with the 1970s period of economic stagnation in the Western world and the reduced world
economy growth in the 1980s, putting an end to the general post-World War II economic boom (Elliot
1985). Two distinct economic research fields were developed during this period that are especially
relevant for heritage-led innovations.
The first, deals with an historical approach to the analysis of industrial and technological development.
It concerns a research field with an economic background, but which differs from traditional
approaches by its historical perspective and emphasising ‘the unevenness of the development
process, its discontinuities and qualitative shifts’ (Williams and Edge 1996: 871). The approach can be
related to the research tradition of socio-technical theory, which aims to a theoretical basis to design
technological and sociological patterns for organisations or particular types of production systems.
However, in the early 1960s this scope was considerably widened due to the ground-breaking research
of Emery (1978) who linked the research field to dynamic systems theory (Forrester 1969, 1971).
Consequently, sociotechnical systems theory became a research field with a consistent
methodological framework and common conceptual language. However, the most encompassing and
important impact is the evolution towards a larger application scale. Thereby the aim is analysing longterm innovation and economic activity patterns and clarifying shifting techno-economic paradigms. In
the 1980s post-Schumpeter and Kondratieff period, this tendency is represented by historical research
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on macro-innovations and the data collected by long-wave analysts like Freeman and Perez who stated
that ‘certain types of technical change – or changes in the ‘techno-economic paradigm’, have such
widespread consequences for all economic sectors that their diffusion is accompanied by a major
structural crisis of adjustment, in which social and institutional changes are necessary to bring about
a better ‘match’ between the new technology and the system of social management of the economy –
‘or regime of regulation’’ (Freeman and Perez 1988: 38). This concept of regime of regulation is
specifically relevant the heritage sector, considering its complex governance framework.
The second research field, evolutionary economics, is key in any discussion on the economics of
technological change. It analyses and models transformation processes for firms, institutions,
industries or larger identifiable patterns and systems through the actions of diverse agents based on
the evolutionary methodology framework of Darwin (Shiozawa 2004). The latter is commonly referred
to as the universal selection theory or Darwinian metaphysics and entails various approaches that
implement the theory of Darwin outside the original biological evolution domain. Following its relatively
long history in the field of economics, the application of an evolutionary approach in economics is well
represented in research. Nevertheless, the most influential work in this area undoubtedly remains the
Nelson and Winter model, developed during the 1980s post-Schumpeter and Kondratieff period
(Metcalfe and Canter 2003). In the standard reference work ‘An evolutionary theory of economic
change’ they argue that their evolutionary theory of an organization is more encompassing than the
traditional view of describing firm behaviour solely in terms of optimisation (Nelson and Winter 1982).
In contrast to neo-classical economics, this evolutionary theory does not rely on equilibrium analysis,
i.e. optimal equilibrium between sellers and demand behaviour in a particular market (Sanchez and
Heene 2003). The starting point of Nelson and Winter’s evolutionary theory are cognitive routines or
skills, implying both skills in an organisational context and the capacity to understand an organisation’s
internal operation and external environment dynamics. Thereby, the authors introduce organisational
memory as the storage of an organisation’s operational knowledge that is constructed by cognitive
routines, which in turn reside in the knowledge and skills of individuals within organisations.
Codifications of this knowledge occurs through the process of ‘remembering by doing’ or exercising
routines. During the following decade this section became a key citation in the subsequent literature
on organisational learning (to name some: Cohen et al. 1996, Grant 1996, Knott and McKelvey 1999).
Image 1: The nested layers of organisational memory. Vandesande (2017), based on Nelson and Winter
(1982).

The starting point of Nelson and Winter’s evolutionary theory are cognitive routines or skills, implying
both skills in an organisational context and the capacity to understand an organisation’s internal
operation and external environment dynamics. Thereby, the authors introduce organisational memory
as the storage of an organisation’s operational knowledge that is constructed by cognitive routines,
which in turn reside in the knowledge and skills of individuals within organisations. As previously
indicated, these cognitive routines and skills of individuals are key within the built heritage sector,
through the strong dependence on professional and expert interventions aimed at preservation and
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management. This concept of knowledge is central in evolutionary economics. The aim is to analyse
knowledge growth mechanisms and understand how innovations are tested within markets and
accepted, rejected or redeveloped (Loasby 1999). Thereby, evolution is understood as endogenous
change in an open system. In the framework of Darwinian metaphysics, these innovations are analysed
through 3 fundamental processes that generate a process of ongoing adaptive change: variation,
selection and retention.

4. VARIATION, SELECTION, RETENTION
This concept of knowledge is central in evolutionary economics. The aim is to analyse knowledge
growth mechanisms and understand how innovations are tested within markets and accepted,
rejected or redeveloped (Loasby 1999). Thereby, evolution is understood as endogenous change in an
open system. In the framework of Darwinian metaphysics, these innovations are analysed through 3
fundamental processes that generate a process of ongoing adaptive change: variation, selection and
retention. In essence, variation generates new innovations which are tested in the selection
environment. Selected innovations are then reproduced and imitated throughout the system, resulting
in the retention. However, evolutionary economics do not entail evolution by natural selection in a
strictly Darwinian sense. The interpretation of these 3 processes and their level of interaction are
shortly defined below.
Image 2: simplified view of the Darwinian metaphysics framework (Vandesande 2017)

4.1 Variation
Within an economic context, evolution is the algorithmic process by which knowledge grows and
evolves. Thereby, capital is knowledge in an operational form, skills are knowledge in a tacit form and
profit results from the coordination of specialised knowledge (Potts 2000). Examples of knowledge
structures are commodities in markets and their characteristics, the preferences and routines of
agents and the capacities of organisations or entire systems (Dopfer et al. 2004). Within their
evolutionary theory, Nelson and Winter put forth cognitive routines, knowledge and skills as the
economic equivalent of genes. They argue that in the search for improvement through innovative or
imitative solutions, organisations abandon or replace their least efficient and effective routines, which
leads to new technologies and services.
In contrast to the Darwinian principle of natural selection based on random variation, evolutionary
economics follows the Lamarkian principle of directed variation which entails variation resulting from
anticipation (Hodgson 2001). Herewith, existing exogenous factors and empirical evidence play a
central role. Human actors produce new variations by using the routines, knowledge and skills gained
over time and applying what works best for them in certain environments (Grin 2008). As a result, there
5
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is a large body of research on variation and the development of new technologies and services in
evolutionary economics, to name some: learning within firms (Bocken et al. 2013), organisational
routines and knowledge management (Pentland et al. 2012), which clarify that the growth of knowledge
is related to the level of organisation and possibilities of exchange within a system.
Image 3: Darwinian principle of random variation vs. the Lamarkian principle of directed variation based
on different exogenous factors (PESTLE) (based on Vandesande 2017)

On the other hand, evolutionary economics does accept that biological evolution does not solely
include small mutations in species. Hence, a basic distinction is made between small and large
innovations. Herewith, small innovations can be explained by standard economic concepts as they
respond to market shifts and institutional incentives. On the other hand, large innovations do not
respond to standard variables but present an interruption in the evolutionary process as they entail a
discontinuity from existing technologies and services (Mokyr 1990a).

4.2 Selection
Several evolutionary economists follow the geneticist Goldschmidt and refer to these macro
innovations as ‘hopeful monstrosities’ (Mokyr 1990b, Steil et al. 2002, Schot and Geels 2008). The
innovations are considered hopeful because they entail possible technical and functional
optimisations. However, they have low early performance characteristics and cannot readily compete
with established technology, services and cognitive routines. This implies that the environment in
which macro-innovations evolve into apt technologies or services necessitate specific conditions.
More specific, innovations require exogenous changes in the existing system to enable a temporary
window of opportunity. ‘The environment into which the seeds are sown is, of course, the main
determinant of whether they will sprout’ (Mokyr 1990b: 299, quoted in Schot and Geels 2007). This in
itself is a very interesting and relevant approach for this research. However, a note should be made on
the range of this approach. During the late 1970s and early 1980s evolutionary economics was
characterized by a technological imperative and economic paradigm. Initially, Nelson and Winter put
forth profitability as the main driver for variation in their modelling work and assumed that
technological change was inevitable. Thus, the selection environment was interpreted as market
mechanisms and institutional factors that structure knowledge growth (Potts 2001). During the late
1980s this approach was criticised as the selection environment became more and more understood
as a versatile system where multiple criteria and social requirements are at hand. It became accepted
that early evolutionary economists took technology for granted – ‘treated it as a given’ (Williams and
Edge 1996: 868) and only aimed to assess its social impacts. Although the argument has been raised
that sociology should become more effectively engaged with market mechanisms (MacKenzie 1992),
evolutionary economists also started to conceive the market as a socially constituted selective
environment which favours the survival specific innovations (Anderson 1988, Basalla 1988, Akrich 1992).
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Image 4: Selection characteristics within Darwinian metaphysics vs. evolutionary economics (based on
Vandesande 2017)

Furthermore, Metcalfe also noted that the lack of analysing the demand side in the evolution process
is ‘an unfortunate feature of the Schumpeterian legacy that consumers are assigned too passive a role
in the innovation process’ (2001:44). Observing that there are no established markets for macroinnovations, evolutionary economics rather assumes a co-evolution of innovations, markets and user
preferences. This implies that selection does not just dismiss ineffective innovations, but is a creative
process in which technologies and services are gradually improved according to the needs from
diverse stakeholders in the process (Coombs et al. 2001). As stated by Schot and Geels, ‘we should not
confuse ‘optimal’ with what ‘survives’’ (2007: 607), as there is no exact definition of optimal and the
evolution process is directed by the present requirements of the selection environment.

4.3 Retention
Aligning a new technology or service with markets and user preferences does however not imply a
complete innovation. After the variation and selection process, the new technology or service becomes
part of what Nelson and Winter referred to as the technical regime, a set of rules that guides the
scientific community in using specific heuristics, strategies and objectives. They argue that regimes
are determined by cognitive routines and that they act as an underlying retention structure within the
innovation process. Based on simulation methods, they demonstrate that specific routine conditions
provide more sustainable and competitive advantages than other routines for adopting new
technologies and services (Barney 2001). In this sense, routines aligned with new technology or service
are a source of stability and contribute to the innovation survival.
Image 5: the knowledge base of existing regimes plays an important role in the retention of the
innovation (based on Vandesande 2017)

However, handing down innovation genes through routine is not sufficient, retention only occurs when
an entire new regime emerges. Users shape new technologies and services but also have to integrate
new technologies in their practices, organisations and routines (Lie and Sørensen 1996) which
eventually leads to ‘domestication’ (Silverstone et al. 1992). This entrenchment in the knowledge base
and socio-technical structure of existing regimes results in the retention of the innovation. This
process can also be referred to as a ‘lock-in’ mechanism (David 1975), which implies stabilisation
through institutional commitments, infrastructure and maintenance networks, common discourse and
7
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power relations or even user consumer lifestyles and preferences (Unruh 2000). Whereas this implies
that the regime structure is key in innovations, its characteristics and role will be elaborated on further
in Chapter 4 of the ILUCIDARE Innovation handbook.
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