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Introduction Part A and B 
 

This booklet discusses the use of public dynamic capabilities in local governments. These 

governments face multiple challenges and changes, as derived from to smart city discourse. In order to 

enhance their legitimacy, and steer the developments in urban areas, public innovation is needed. A 

framework around dynamic capabilities is build, which highlights activities and skills necessary to 

cope with innovation and change. The type of innovation examined is that of data-driven public 

services, as both data and technologies are central features in the discussion around smart cities and 

the (smart) role of the government.  

This booklet is divided in three parts. Part A is the literature review, which examines the broader 

scientific context of part B. Part B is the thesis. Both parts can be read separately as they have a 

distinct function and answer different research questions. But for better understanding of both part A 

and part B, it is advisable to read them both. Part C covers the appendices linked to the thesis.  

The main function of part A is the elaboration on the context of public innovation, public services, and 

dynamic capabilities. These concepts are linked to transition theory, as it can be argued that cities are 

in transition. In this part, arguments are given why dynamic capabilities (stemming from private 

innovation literature) are also applicable for the public sector, and how dynamic capabilities can 

function in transitions.  In part B, I empirically assess how dynamic capabilities can support local 

governments in innovation in data-driven public services. Here I build on the arguments given in part 

A. 
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1. Introduction 
In people’s minds, firms are the centers of innovation. Conversations about innovations relate to 

companies like Tesla, Google, Apple or IBM. The public sector is usually not recognized as the centre 

of innovation. This does not necessarily reflect reality. Under pressure of multiple challenges, the 

public sector needs innovation to reform itself and maintain legitimacy. In the entire public sector, 

budget constraints and the increasing use of ICTs are issues why innovation is needed. For instance, 

the police needs innovation to keep track of criminals, or a local government needs innovation to deal 

with water management, sustainable energy or the increasing importance of citizen involvement in 

governance. 

As in reality, also in scientific research the theme of ‘innovation in the public sector’ has been 

underdeveloped in comparison to private sector innovation. It can be questioned whether this can be 

justified, since the public sector is a large generator of (public) value and innovation is inherently 

more complex in this sector. The two themes (public and private sector innovation) seem to be 

discussed in distinct field, with little cross-references. Only lately, scholars started to draw attention to 

public innovation in the innovation literature. For instance in the field of service innovation, attention 

is drawn to the innovation of public services (Djellal, Gallouj, & Miles, 2013). And from the field of 

public sector innovation, scholars are seeking to learn from strategic management principles and 

innovation processes (Hansen & Ferlie, 2016). For instance, scholars started to study the applicability 

of the Dynamic Capability View (DCV) in the public sector, mainly for healthcare or water 

management (Piening, 2013). In general the concept of ‘capacity building’ has been applied to local 

governments (Reddy, Nemee, & De Vries, 2015), but the DCV has received little attention in relation 

to the local government. Within the DCV, aggregated frameworks are developed by scholars such as 

Teece (2007) or Den Hertog (2010) that incorporate services and deal with innovation in a broad 

sense. This means that these frameworks can potentially also be used to study service innovation in the 

public sector. To my best knowledge, this framework of dynamic capabilities for (service) innovation 

has not been applied to Public Sector Organizations (PSOs), and more specifically local governments.  

The types of public sector organizations I focus upon are local governments. They are part of dynamic 

environment nowadays (Barber, 2013). As many people live in cities, especially local city 

governments have to deal with urbanization, which is intensified by issues like flooding, air quality, 

traffic jams, or sustainable energy. The way the multiple societal functions are fulfilled is changing. 

This environment calls for reformulating the role of the government. Currently this debate clusters 

around notions as ‘smart city’ or ‘urban innovation’. As I will argue, even though the discourse around 

smart cities is rather exaggerated, what currently really happens can be regarded a socio-technical 

transformation or transition. This requires change in the city organization (Meijer & Bolivár, 2015), 

people (Verhagen & Beers, 2016), and ways local governments create public value (Schoeman et al., 

2012). As such, the government itself needs to be innovated as well as they need to produce 

innovations. I use the concept of transition to understand the change currently happening in cities. In 

doing so, the city government becomes one of the actors intentionally acting in and reacting to the 

transition occurring by becoming innovative. As this is core to the DCV (to maintain one’s position in 

a changing environment) I will also examine the links between the DCV and transition. Transition 

studies seem to overlook the micro-level of actions, so by linking the DCV to transition I pay attention 

to that critique (Farla et al., 2012). Furthermore, much literature smart cities discusses the role of the 

government at a highly aggregated level, which leaves a lot of room for researching the actual role of 

governments to cope with changing environments.  
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Three research questions will be answered in this review, being:  

1) What is public sector innovation (PSI) and which literature help to understand PSI? 

2) How can the DCV be used to enhance the understanding of managing innovation in the public 

sector? 

3) How can the DCV be used to explain agency in transitions? 

In this review, I aim to explore links between strategic management (DCV), public sector innovation 

and transition studies. Doing so, I bring general notions of private sector innovation into the public 

sector to better understand public sector innovation. To be able to understand these links, I first 

elaborate on innovation in the public sector, and how it is distinct from innovation in the private sector 

in chapter 2. Second I discuss the literature on strategic management that I use in chapter 3. In chapter 

4 I touch upon the literature around transition studies, and more specifically the ways transitions 

unfold from a micro-level perspective. In chapter 5 I relate the distinct bodies of literature and answer 

the research questions. By relating private innovation concepts to the public sector, I answer the call of 

De Vries et al. (2015, p. 30) who state that ‘a number of avenues for linking public innovation 

research to existing private innovation theories could be explored’. I discuss whether public 

organizations can act innovative by using dynamic capabilities that shape their actions. Then I link the 

DCV to transitions in general and to city transitions in specific. By doing so, I address agency in 

transitions. Agency is an underdeveloped theme in transitions in general, and in specific in the way 

agency can materialize in smart city transitions. The micro-foundations of dynamic capabilities are a 

tool to understand how city governments can cope with these structural and far-reaching changes. So 

finally I touch upon the DCV as a way to intentionally steer transitions. 

 
Figure 1 – Overview of literature review, with chapter 5a and 5b as main contributions 
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2. Innovation in the public sector 

2.1 The public sector 
For a proper understanding of innovation in the public sector, it is best to start first with a brief 

overview of the public sector’s specificities. The public sector ‘consists of organizations that deliver 

the goods and services of the government’ (Fryer et al., p. 499). From country to country, the size of 

the public sector differs; this depends on the extent to which the state controls the country. In the 

Western world, the public sector exists to secure the welfare state in the provision of public goods.  

Boundaries between the private and public sector are blurring, but some distinctions remain. The 

primary goal of the public sector is not to maximize profit. Goals and objectives are multiple and often 

conflicting (Dixit, 2002; Klein et al., 2013). Public sector organizations (PSOs) are complex, in the 

sense that public services are provided through interactions between the policy, managerial and 

professional domain (Talbot, 2003). Furthermore, hierarchies, both within and between organizations, 

increase complexity. PSOs are in a web of stakeholders which they need to serve, and who’s interests 

need to be balanced (Fryer et al., 2007; Ustuner & Coskun, 2004).  

It can be questioned what is the ‘publicness’ of PSI when compared to private sector innovation. Only 

some environmental antecedents relate to this term, being political and public demands (De Vries et 

al., 2015). It is not clear how much these make a difference between public and private innovation; 

differences might be just a matter of degree instead of fundamental. Due to shifting roles in the public 

sector, under ´smart city´, it can be expected that lines between private and public parties are even 

becoming more blurred.  

 

A large part of the work of PSOs is to deliver public services. As stated in service innovation 

literature, also in public services the difficulty of delivering high quality services lie in the nature of 

services, being intangibility, heterogeneity and inseparability (Parasuraman, Zeithaml, & Berry, 1985). 

Respectively this means that 1) services cannot precisely be defined and measured, 2) they depend on 

interactions between individuals and as such, they are not consistent, and 3) the production and 

consumption of the service occur simultaneously, making the quality of the service partly dependent 

on the customer. The services are delivered either by human interaction (e.g. policy officers) or by the 

use of technologies.  

Important topics in the public sector are good governance, rule of law, transparency and accountability 

and legitimacy (Johnston, 2006). These are not institutionally designed, but outcomes of 

democratizing processes in which interest groups participate. Good governance is the ‘legitimate, 

accountable, and effective ways of obtaining and using public power and resources in the pursuit of 

widely-accepted social goals’ (Johnston, 2006, p. 2). As indicated in the definition, legitimacy is an 

important concern of good governance. Parts of legitimacy are trust, acceptation and satisfaction with 

activities of PSOs (Weyers & Hertogh, 2009). By coming closer to the people served, legitimacy can 

be increased. Rule of law is ‘the exercise of state power using, and guided by, published written 

standards that embody widely-supported social values, avoid particularism, and enjoy broad-based 

public support’ (Johnston, 2006, p. 2). Transparency is about the availability and understandability of 

PSO-information to society. Accountability reflects the ‘procedures requiring officials and those who 

seek to influence them to follow established rules defining acceptable processes and outcomes, and to 

demonstrate that they have followed those procedures (Johnston, 2006, p. 2). To a large extent, red 

tape and bureaucracy are the consequence of accountability. Obviously, these factors interact.  For 

instance, accountability increases with an increase in transparency. Also the importance of these 
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factors change over time. Summarizing, these factors have to be taken into account when PSOs are 

studied.   

Different PSOs exist, ranging from libraries or health care to the nation government. These 

organizations all have different, but sometimes overlapping tasks. In this review, I focus upon local 

governments, being municipalities. Extensive literature discusses the public sector in general; 

whenever studies are also of relevance for municipalities, I take them into account. This is not 

problematic since a lot of studies on PSI link to either local or central governments (De Vries et al., 

2015).  

2.2 Public sector innovation (PSI) 

2.2.1 PSI in the scientific field 

Since day and age, the public sector is seen as a Weberian bureaucracy in which static structures are 

prevailing. Due to issues of accountability, there is little space for flexibility. Being such, PSOs are not 

really the type of organizations for innovation. In general, we regard public organizations as 

intrinsically non-innovative (Nählinder, 2013). Why should they innovate? In that sense the public 

sector is contrasted with the private sector, which is assumed the locus of innovation.  

The misconception of seeing innovation as something for the private sector is even reflected in the 

literature. Innovation studies aim to explain why and how innovation comes about in the private sector 

(Fagerberg et al., 2005; Slater et al., 2014). Compared to that body of private sector innovation 

literature, little literature deals with PSI, especially for public services (Djellal et al., 2013; Gallouj & 

Zanfei, 2013; Mulgan & Albury, 2003; Potts & Kastelle, 2010). This has to do with the imporant role 

of innovation in the private sector (Moore & Hartley, 2008)). Moreover, empirical insights into PSI 

are lacking, certainly when it comes to innovation in ‘smart governance’ (De Vries et al., 2015; Meijer 

et al., 2015) .   

Only since the beginning of this millenium, scholars started to study innovation in the public sector 

(Osborne & Brown, 2005, 2011). Increasingly it is recognised that PSOs are and must be innovative in 

the light of changes in their environments. Citizens demand a higher quality of services, while budgets 

are being cut (Albury, 2005; Damanpour & Schneider, 2009). Governance structures change, and the 

uptake of ICT and big data also challenges PSOs to innovate. Goals are, amongst others, to increase 

efficiency, effectiveness, customer satisfaction, trust and legitimacy (Bekkers et al., 2011; Bloch & 

Bugge, 2013; De Vries et al., 2015; Moore, 2005; Mulgan & Albury, 2003). Koch & Hauknes (2005) 

argue that it is not only for political reasons that PSOs should innovate, but also for internal reasons 

since employee satisfaction can increase when they are able to increase the quality of the services they 

provide. And Bartlett et al. (2002, p. 119) state that they ‘see entrepreneurship and innovation as 

necessarily going hand in hand in the local government context and we have pointed towards the ways 

in which the entrepreneurial roles we have identified serve to generate, develop, implement and 

consolidate innovations in the public sector.’ 

The concept of public innovation attracted the attention from a broad range of scientific fields, from 

political science, organizational management, public managmeent, public administration, economics, 

sociology, strategic management, to innovation studies (Bakke & Mielsen, 2014; Mazzucato, 2013; 

Osborne & Brown, 2011; Sorensen & Torfing, 2011). This body of research follows two distinct 

streams, being 1) research starting from the claim that innovation strategies and processes derived 

from private sector firms are applicable to the public sector, and 2) research with a focus on the 

differences between innovation in the private and public sector (Arundel & Hollanders, 2011). In this 

literature review, I emphasize that public sector innovation literature can and should learn from the 
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large body of private sector innovation literature, but in such a way that generic theories of innovation 

are specified for the public sector. 

A clear theoretical underpinning regarding innovation lacks in most studies on PSI (Arundel & Huber, 

2013; De Vries et al., 2015). This is problematic since it’s not all innovation what different researchers 

call innovation. And when we aim to learn from private sector innovation, it is good to understand that 

this type of innovation is usually technology-focused. For PSO, the definition of innovation must be 

‘decontextualized’. Koch et al. (2005, p. 9) state that innovation is ‘a social entity’s implementation 

and performance of a new specific form or repertoire of social action that is implemented deliberately 

by the entity in the context of the objectives and functionalities of the entity’s activities’. So 

innovation is doing something differently and deliberately in order to achieve certain objectives, with 

the emphasis on a discontinuity with existing practices in order to distinct innovation from change 

(Osborne & Brown, 2011). 

2.2.2 Differences between public and private sector innovation 

Although I take the standpoint that public and private sector innovation research streams somehow can 

learn from each other, it does not mean that innovation processes are or need to be the same in both 

sectors. The majority of PSOs are working in a different social, cultural and regulative context. This 

influences the way innovation processes unfold, as is shown in table 1. I discuss the most important 

differences.  

The obvious difference is the prime goal of both types of organizations. The goal of PSOs is the 

provision of a public good, whereas the private sector primarily aims at generating profit. This 

difference in incentive can explain a lot of the difference in innovation. But profit is not the only 

possible incentive for innovation, as will be explained in a later section (De Vries et al., 2015; Koch & 

Hauknes, 2005). Whereas private actors have profit-maximizing as incentive to innovate, the 

incentives for public innovation are far more complex (Koch & Hauknes, 2005). Related to profit 

generation is the market structure surrounding private companies. This competition and selection 

environment is a strong pressure to be innovative. This lack of market structure in the public sector 

could reduce innovation (Bernier & Hafsi, 2007). But again, instead of competition, the public sector 

experiences other pressures from the environment (De Vries et al., 2015). It can be concluded that the 

external forces to innovate are different to some extent, but that in both sectors incentives are at place. 

When it comes to intrinsic motivations to innovate, the motivations of public and private actors can be 

rather similar (De Vries et al., 2015; Koch & Hauknes, 2005). 

Regarding the organization of innovation, one can see larger differences. In many privately owned 

companies, innovation is institutionalized, especially in manufacturing companies. In PSOs, 

innovation usually is not structurally embedded in the organization (Potts & Kastelle, 2010). It tends 

to be ad hoc instead of embedded practice (Eggers & Singh, 2009). This indicates that PSOs lack 

knowledge on how to stimulate, sustain and scale up innovations (Valkema et al., 2013). Here, 

innovation depends on the creativity, interests, and enthusiasm of individuals. Structural budgets for 

innovation are lacking, making it difficult for the innovators to find the resources they need. 

Furthermore, public managers seem not be selected on characteristics of ‘risk-taking’ or 

‘entrepreneurial skills’ (Koch & Hauknes, 2005). To embed innovation structurally in a PSO, concepts 

of innovation management studies can be modified to the context of a public organization.  

Regarding the outcomes, PSOs are less likely to accept failure in comparison to private companies. 

Activities in PSOs suffer from political sensitivity and failure can decrease the legitimacy of a PSO. 
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Also the translation from project to structural embedding in the organization is difficult in PSOs 

(Oomens, 2016).  

Table 1 – Differences in innovation between private and public sector. Derived from (Koch & 

Hauknes, 2005). 

 Private Public 

Organizing Principles Profit-driven. Creation and execution of public 

policies; public goods. 

Structure Firms of many sizes, with 

options for new entrants. 

Complex system of task-

designated organizations. 

Performance metrics Return on investment Multiple 

Management Considerable autonomy, 

rewarded when successful.   

Management under high levels of 

political scrutiny.  

Employees Diversity Low diversity. 

Way organization is 

embedded in 

decision/influence-structures. 

Multinationals or less 

complex. 

Large chain of command and 

control (Koch, 2005). 

Political aspect Indirect influence of policy Intimate link between politics and 

administration.  

 

Not only from the body of public sector innovation, but also from body of service innovation 

literature, differences between public and private innovation are studied. Public services differ from 

private services in 1) non-market dimension, 2) lack of competition, 3) risk aversion, 4) nature of 

appropriation regimes, 5) rigidity and bureaucratic inertia (Gallouj & Zanfei, 2013). This is in line 

with the literature on innovation in PSOs as they agree on the basis assumptions. As such, this leaves 

room for learning from both distinct bodies of literature on the topic of innovation.  

2.2.3 Types of PSI 

In the public sector, different types of innovation can occur. In an extensive literature review on PSI 

by De Vries et al. (2015), four types of innovation were derived.   

The first type is process innovation, which is the improvement of quality and efficiency of internal and 

external processes (Damanpour & Gopalakrishnan, 2001). This type of innovation focuses on the 

delivery method of services (Walker, 2014). This can both be done by crafting new organizational 

forms (Meeus & Edquist, 2006), or by the use of ICTs (Cordella & Tempini, 2015). Linked to process 

innovation is the creation of new products or services (Damanpour & Schneider, 2009). This second 

type covers a large part of innovative activity, since PSOs primarily deliver services. The third type is 

governance innovation (Moore & Hartley, 2008); when placed in the current debate this is the shift 

from government to governance. For instance new types of public-private partnerships (Schoeman et 

al., 2012), or citizen engagement in governance (Bingham et al., 2005). The fourth type is conceptual 

innovation, which is the reframing of specific problems in order to come up with new solutions 

(Bekkers et al., 2011). For instance, instead of delivering care on the basis of what elderly people 

cannot do, one can also deliver another type of care on the basis of what they can do.  

These types of public sector innovation stem from the literature of PSI. When linking this typology to 

the literature on service innovation, one sees similarities. For instance Den Hertog (2010) proposes six 

dimensions on which a service can be innovated, being 1) a new service concept, 2) new customer 

interaction, 3) new value system or business partners, 4) new revenue models, 5) new service delivery 

system (organizational component), and 6) new service delivery system (technological component). 

Although I will elaborate on service innovation later in this review, I want to emphasize that these 6 
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dimensions of generic service innovations closely relate to the types of public service innovation that 

De Vries et al. (2015) derive from literature. In that sense, the four types of PSI are forms of Den 

Hertog’s framework specified for the public context.  

2.2.4 Antecedents of PSI 

De Vries et al. (2015) derive four categories of antecedents (barriers and drivers) from their literature 

review of empirical studies on public sector innovation. Antecedents of innovations can be structured 

on the environmental level (context of an organization), organizational level (structural and cultural 

features of an organization), innovation level (intrinsic attributes of an innovation), and individual 

level (characteristics of individuals who innovate). In Table 2, the antecedents most found in the 

public sector innovation literature are summarized.  

 

On the environmental level, the organization’s context determines innovation. These can stem from 

pressures such as media attention (Borins, 2000), public pressures (Walker et al, 2011) or political 

demands (Rogers-Dillon, 1999). These factors can both inhibit or spur innovation, in contrast to 

regulatory or bureaucratic issues; these are usually inhibiting innovation (Johns et al., 2006). New 

forms of governance, i.e. public-private partnerships, require governments to be innovative (Schoeman 

et al., 2012). Attracted by the smart city discourse, cities start to develop and adopt smart city 

initiatives. This is an example of the competition they experience in the light of city branding. 

Learning takes place as well in frequent interaction with other cities.  

On the organizational level, many aspects can stimulate or inhibit innovation. Leadership is one 

important factor. The management of public administration or political leaders can either back 

innovators or show risk-averse behavior. Nowadays poor skills in change management on an 

organizational level inhibits innovation (Albury, 2005). Another important factor is the availability of 

Table 2 – Antecedents of innovation (De Vries et al., 2015). 

Level Antecedents 

Environmental level Environmental pressures 

Participation in networks and inter-organizational relationships 

Regulatory aspects 

Competition with other organizations 

Compatible organizations adopting the same innovation 

Organizational level Slack resources 

Leadership styles 

Degree of risk aversion/room for learning 

Incentives/rewards 

Conflicts 

Organizational structures 

Innovation level Ease in use of innovation 

Relative advantage 

Compatibility 

Trialability 

Individual level Employee autonomy 

Organizational position 

Job-related knowledge and skills 

Creativity 

Demographic aspects 

Commitment/satisfaction with the job 

Shared perspective and norms 

Innovation acceptance 
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slack resources (e.g. time, money, or knowledge). Usually budgets of municipalities are fixed and 

short/term, meaning that there is no fluid budget that can be used for innovation (Albury, 2005). Then 

it is due to the personal drive of innovators that they are able to find money in regular programs and 

budgets. A seemingly opposing incentive to innovate can be the pressure on budgets (Windrum & 

Koch, 2008). This calls for a higher efficiency or ‘doing more with less’. This is an argument to 

partner with businesses or citizen in the creation of public services. Regarding culture, an inhibitor of 

innovation is the wide-spread risk-averseness in PSOs (Albury, 2005; Piening, 2011). This links to the 

fact that failure is usually not accepted in the public sector. A culture that encourages and rewards 

innovation can be fruitful for PSI.   

On the level of the innovation itself, only some aspects are mentioned in the literature. They relate 

mostly to the adoption and use of the innovation. For instance the perceived usability of an innovation 

(Damanpour & Schneider, 2009) is an important antecedent of the actual adoption of the innovation. 

Work in this direction is most often build upon Rogers (2003).  

On the individual level, one of the main barriers to innovation in the public sector is resistance to 

change (Borins, 2006). On the other hand, determination and belief in innovation are argued to be 

stimulating innovation. Intrinsic motivation is also important, for instance when civil servants who are 

dedicated to increase the quality of the service they deliver (Windrum & Koch, 2008). Obviously, 

skills and knowledge are also important. But these factors on an individual level do not influence 

innovation when civil servants are not able to act. Therefore empowered civil servants are an 

important source of successful innovation (De Vries et al., 2015).  

This short discussion on the antecedents of innovation shows that PSI literature already resembles the 

body of literature regarding private sector innovation. For instance the antecedents on the 

environmental level relate to Porter’s work, the organizational level to the RBV and other innovation 

management literature, and also the characteristics of an individual resemble (Tidd & Bessant, 2013). I 

already stated that the focus on profit in the private sector is an important distinction, but in this 

discussion I show that antecedents of innovation do not stem from that distinction per se. Incentives to 

innovate in the private and public sector both can rely on other factors, for instance characteristics of 

individual innovators. Public sector organizations (PSOs) start to resemble more and more to private 

sector dynamics, for internal and external drivers (as the demand to become efficient, effective, and a 

high quality service provider) (Albury, 2005; Piening, 2013).  

2.2.5 Nature of PSOs in relation to the management of PSI. 

As indicated in the above section, multiple stimuli and inhibitors exist in the creation of innovation. 

However, the set of PSOs is not homogenous. Depending on their characteristics, public organizations 

have different receptivity towards innovation (Hansen & Ferlie, 2016). Organizations can be classified 

on three dimensions, being 1) the degree of administrative autonomy, 2) degree of performance-based 

budgets, and 3) degree of market-like competition. Using this classification, something can be said 

about using strategic (innovation) management theories for the public sector.  

The degree of administrative autonomy relates to the boundaries for strategic action; PSOs can be 

restricted by their mandate (Bryson, 2004; Hansen & Ferlie, 2016). Politicians decide what the 

autonomy of a PSO is. With a greater autonomy, the organization has more room for innovation. In the 

Netherlands, the autonomy of municipalities is written down in the Dutch Constitution. The extent of 

autonomy is not defined. This leads to tensions and discussion between government layers, since tasks 

and budgets can transfer between layers. Besides this, Dutch municipalities have a large autonomy. 

This is emphasized in the ‘Code Intergovernmental Relationships’. For instance, in the Netherlands, 
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due to i.e. the new ‘Omgevingswet’, they have a larger autonomy to do what they want (Buitelaar, 

2016). The autonomy is also reflected in the large amount of topics that municipalities cover, from 

safety, housing, local economy to youth care (Schaap, 2012). With regard to the management of 

innovation, Dutch municipalities seem to have enough possibilities to learn from strategic 

management in the private sector, even within the lines of national laws.   

Hansen & Ferlie (2016) take two typologies of PSOs together in the degree of performance-based 

budgets. Wilson (1989) emphasizes the performance of PSOs, being output and outcome. Dunleavy 

(1991) on the other hand categorizes PSOs based on their budget as this is the basis of what an 

organization can achieve. The degree of performance-based budgeting ranges from PSOs having fixed 

budgets without any relation to performance, to PSOs whose budget entirely depends on performance. 

Hansen & Ferlie (2016) state that, when a budget is more performance-based, the importance of 

managing the  allocation of resources increases. The authors emphasize that this is not an argument for 

increasing performance-based budgets in PSOs, but only that strategic management of innovation is 

more important when a PSOs survival depends on their budgets. Budgets of Dutch municipalities are 

not based on their performance, which does not imply that no strategic management technique is 

possible (Hansen & Ferlie, 2016). However, and this an important point, when performance-oriented 

budgeting would increase in Dutch municipalities, it can be expected that innovative output increases. 

For instance, this is the case for the department of Research and Statistics in the municipality of 

Almere. Their budget is entirely dependent on the satisfaction of their customers, meaning that they 

always look for ways to increase efficiency and the quality of their output.  

The third dimension stems from the argument that in a tense competition environment, one is pressed 

to innovate. Then, a lack of strategy and management would threaten survival. Although market 

competition lacks in Dutch municipalities, branding competition exists. Especially cities compete on 

attention of the rest of the Netherlands or world. When there is 1) a high degree of autonomy, 2) a 

performance-based budget, and 3) a fierce competition environment, Hansen & Ferlie (2016) argue 

that there is a need for strategic management.  

When discussing the management of PSI, one needs to mention New Public Management (NPM). 

NPM did not focus on innovation per se, but private sector management ideas were brought into the 

public sector (Poole et al., 2006). For instance, about management by goals, quality management, and 

working for customers. This movement created a lot of criticism, since there was a strong emphasis on 

directly translating best practices of the private sector to the public sector without taking the context 

into account (Diefenbach, 2009). Especially performance measurement seems to face critics, since 

performance of PSOs is far more complex than measuring return on investments (Diefenbach, 2009). 

This is a warning for applying private sector innovation concepts directly to the public; they must first 

be tested against reality and contextualized before adopted.  

2.2.6 Strategies for public sector innovation.  

One of the aims of this review and corresponding research is to embed innovation practice more 

thoroughly in PSOs as done by answering R.Q. 2. As Albury (2005, p. 51) states: ‘innovation is not an 

optional luxury for public services and the public sector: it is core and needs to be institutionalized as a 

deep value’. Stemming from private sector innovation literature and case studies, Albury (2005) 

comes up with a framework  for public innovation. It is composed of four components, being 1) 

generating possibilities, 2) incubating and prototyping, 3) replication and scaling up, and 4) analysis 

and learning.  
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Regarding the first component, Borins (2002) found that half of public sector innovations were 

initiated from bottom-up in organizations. This is confirmed by many others, in the sense that public 

innovations are rather ad-hoc and relying on creative civil servants. Internally and in relation to its 

environments, PSOs do need to build a creative culture in which innovation is rewarded (Albury, 

2005). How and to what extent are important questions, due to the complexity and multiplicity of 

goals in the public sector. The second component, incubating and prototyping, reflects the ability to 

translate ideas into actual innovations. This process carries risks, especially in the public sector where 

innovations are usually under public scrutiny early on in their development (Albury, 2005). ‘Safe 

spaces’ where experimenting is allowed can be useful to develop innovative ideas into products or 

services. The third component emphasizes dissemination of innovations. This usually is the replication 

of ‘best practices’, which can be problematic as a specific context is important for the success of 

innovations. Mechanisms of dissemination in the public sector can be e.g. lateral networks or peer 

recognition (Albury, 2005). The fourth component, analyzing and learning, is critical in innovation 

processes. Not only successful innovation, but also failed ones need to be analyzed. Understanding 

how and why innovations succeeded is difficult, but necessary to build innovation capacity in PSOs.  

2.3 Smart governance  
A notion of growing importance in the discussion on innovation in the public sector is ‘smart 

governance’ (Chourabi et al., 2012; Nam & Pardo, 2011). New interdisciplinary literature is built 

around smart governance. This concept emerges in the context of smart cities, which is discussed in a 

later section. In a literature review, Bolivár & Meijer (2015) explores the scientific content of smart 

governance. There is no consensus on the definition of ‘smart governance’, but defining elements are 

the use of ICT, external collaboration, breaking down of city silos by internal coordination, data-

driven and citizen-centered decision-making processes, and e-administration (Bolivár & Meijer, 2015).  

Studying cities in becoming smarter can be regarded a socio-technical practice. Instead of focusing on 

the level of organizations, the relation between the social structure and technology is studied on the 

level of the urban system (Meijer & Bolivár, 2015). This makes the smart city interesting for 

innovation studies, both at the system level and at the micro-level of e.g. individual citizens or 

businesses. This will be discussed in Chapter 4, when smart cities are interpreted as socio-technical 

systems in transition. These socio-technical systems undergo complex institutional and technological 

change. Especially the institutional level is important, with shifts from government to governance or 

from citizens to co-creators of the city.  

Smart governance is aimed at the goals to increase economic performance of the city, deliver citizen-

centric services, increase the efficiency of the government, avoid social exclusion and brand the city 

(Bolivár & Meijer, 2015). Landry (2006) emphasizes that city government should not aim to be the 

best city in the world, but for the world. Whether this is daily practice is not clear; it seems that 

becoming ‘smart’ is also part of a world-wide game to be the best in the world. Furthermore, city 

managers or administrators should not aim to solve all the problems in the city but rather they should 

strengthen the capacity of urban systems to tackle a wide variety of problems and produce a wide 

range of public values. This is a delicate balance between public and private involvement in the urban 

area. In literature around smart governance, different aspired outcomes of smart governance are 

mentioned. Bolivar and Meijer (2015) reviewed this emerging field and came with the following 

aspired outcomes:  

- First order: changes to the government organization; 

- Second order: changes in the position of government vis-á-vis other urban actors; 

- Third order: improvements to the city.  
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Different theoretical perspectives on the role of the government in a smart city are summarized in an 

extensive literature review by Meijer & Bolivár (2015). They identified four ideal-typical 

conceptualizations of smart city governance underlying different roles, being 1) government of a smart 

city, 2) smart decision-making, 3) smart administration, and 4) smart urban collaboration. These 

perspectives reflect the debate to which extent the government needs to transform to make cities 

smarter.  

In the first conceptualization, no transformation of the government is suggested. Smart governance ‘is 

just the governance of a smart city (Meijer & Bolivár, 2015, p. 8). It is about the promotion of smart 

city initiatives (Batty et al., 2012; Nam, 2012) or higher education centers (Winters, 2011), or the 

prioritization of some areas in which the city could develop (Alkandari et al., 2012). The source of 

government legitimacy is that of the content of government actions (Meijer & Bolivár, 2015). 

In the second conceptualization, the process of making and implementing decisions is smart. By the 

use of network technologies (Walravens, 2012) or data (Schuurman et al., 2012), the government 

becomes more informed. On the basis of this higher quality of information, the government can take 

better informed decisions. This can lead to a higher transparency regarding governmental decision-

making, and also an increase in legitimacy due to a change in decision-process (Meijer & Bolivár, 

2015). There is no need for change of organizational structures, therefore this second 

conceptualization is regarded a low level of transformation.  

The third conceptualization is actually an older trend; that of e-government (Bekkers, 2003). In this 

view, the ‘smart state’ is about electronic governance to better serve and empower citizens (Gil-

Garcia, 2012). The differentiated, local policies put in place require innovative administrations and 

ICTs, so it is the internal organization that needs to change for this type of smart governance. By better 

serving the citizen and diminish the distance between citizen and government, the goal is to increase 

the legitimacy of the city government. 

The fourth perspective is most prominent in the literature (Meijer & Bolivár, 2015). It indicates that a 

real transformation of the government is envisioned. Not only the internal organization, but also the 

external organization undergoes a transformation. New collaborations with diverse communities 

unfold, creating truly citizen-centric services (Bătăgan, 2011). It is a community-based model of 

governance, in which the government is but one of the actors within a city. City administrators should 

not strive to solve all problems in the city. But the role played by government in smart cities seems to 

be essential, since they connect organizations across the city that have common goals and 

complementary skills (Caragliu et al., 2011; Yigitcanlar et al., 2008). Not only the citizen has an 

increasingly important role, also businesses are expected to contribute to public services and public 

innovation. The Dutch app ‘Slim Melden’ (‘Smart Reporting’) is one clear example where a private 

company offers cities and their citizens the service to report issues occurring in the city. (Open) 

innovation networks or partnerships in which the private and public sector cooperate are also amongst 

the new forms in which public services are created (Alford & Hughes, 2008; Marasco & Errichiello, 

2014; Schoeman et al., 2012; Stoker, 2006). Here ICTs and data have a large role to play in the 

delivery of city services. Although it is still difficult to derive (financial) value from data-driven 

applications, services are and will be innovated through the use of big and open data (Charalabidis et 

al., 2016; Yu, 2016). Whereas in the first and second perspective, legitimacy is created by content or 

processes respectively, in the third and fourth conceptualization, legitimacy is claimed in terms of 

outcomes (Lee et al., 2014). The focus is on an increase in the quality of life of inhabitants. From this 

short discussion, it can be concluded that a large but different role is envisioned for local governments.  
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The idea of ‘smart governance’ also faces critics. In the new dance between technology and urban 

governance and development, negative externalities of smart city development are lurking. The larger 

role for both technology and businesses can lead to technocratic governance and the corporatization of 

the city respectively (Kitchin, 2014). Technocratic governance can undermine legitimacy and 

democracy, as the citizen’s power shifts to technology. And as we know, artifacts do have politics 

(Winner, 1980). The involvement of businesses, especially large multinationals, can pose questions to 

the democratic process. In these cases, the businesses could get an important say in the governance of 

a city. Other issues are about surveillance and vulnerability to city systems, as they could be hacked 

(Kitchin, 2014). Therefore city managers should realize that technology by itself will not make a city 

smarter (A. Meijer & Bolivár, 2015). For smart governance, an a-political understanding of 

technology is needed, coupled with a careful process in which financial gains and public values are 

weighted.  

Literature on innovation in the public sector and more specific in cities revolves around the concept of 

smart governance. What I have discussed on public sector innovation fits well in the story on smart 

governance. One can wonder how such innovation can be managed from a government’s perspective. 

This is what we will discuss in the following chapters, thereby learning from private sector innovation 

literature. 

3. Dynamic capabilities in services 
In the chapter on public sector innovation I have explored the nature of innovation in the public sector, 

and briefly touched upon the discussion whether private sector innovation literature can and should be 

used in the public sector. Before further dealing with this discussion in Chapter ‘Synthesis’, I 

introduce in this chapter the way that PSI could be managed when learning from private sector. I do 

this by examining the Dynamic Capabilities View (DCV) in general and more specific for service 

innovation. DCs can explain how organizations can continuously adapt themselves to their 

environment and proactively shape the environment. They stem from management literature, with the 

idea that capabilities can be built up and managed in organizations.  

3.1 The Dynamic Capabilities View 

3.1.1 The route to Dynamic Capabilities 

From the 1960s, literature started to build around the question how organizations can increase their 

competitive advantage. Much of the focus in the early days was on the external environment of an 

organization, for instance with Porter’s (1980) ‘Five Forces model’. This model describes the 

composition of an attractive industry, and argues that in such an industry the opportunities for firms 

will be greater and the threats less. What the model lacks is the differentiation of organizations within 

one industry; they are supposed to be homogeneous (Teece et al., 1997). 

In a reaction to the outward focus for competitive advantage and homogeneity of Porter’s model, the 

Resource Based View (RBV) suggests that it is the unique assets of an organization that are at the base 

of success (Barney, 1991). Early contributions to the RBV stem from Penrose (1959) with her study 

on a firm’s growth, but the RBV can be seen as a reaction ánd complement to Porter. The RBV is an 

inside-out view, and emphasizes the importance of an organization’s internal resources for sustained 

competitive advantage. Resources can be physical capital, human capital and organizational capital. In 

order to create sustained competitive advantage, these resources must be valuable, rare, imperfectly 

imitable, and lack equivalent substitutes (Barney, 1991). As a consequence, the resources are 

immobile to a certain extent, which is the basis of heterogeneity in industries.  
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The DCV builds upon the RBV and is a reaction to some insufficiencies in the RBV. RBV does not 

explain how and why organizations acquire certain resources in times of rapid and unpredictable 

change (Eisenhardt & Martin, 2000). In such times, resources or existing routines are no longer the 

source of competitive advantage (March, 1991). The firm’s abilities to intentionally change existing 

routines and resource base in volatile environments are new sources of competitive advantage (Helfat 

et al., 2007; Teece, 2007; Teece & Pisano, 1994). These abilities are called dynamic capabilities.  

3.1.2 Defining dynamic capabilities 

Various definitions exist of dynamic capabilities. Zollo and Winter (2002) describe a dynamic 

capability as ‘the learned and stable pattern of collective activity through which the organization 

systematically generates and modifies its operating routines in pursuit of improved effectiveness’. 

Teece et al. (1997, p. 516) describe them as the ability to  ‘integrate, build, and reconfigure internal 

and external competencies to address changing environments’. These definitions are similar to other 

ones, in focusing on the alteration of the existing. The ‘existing’ is sometimes called ‘competencies’ or 

‘operating routines’ or ‘resources’ or ‘capabilities’ (Amit & Schoemaker, 1993). So, the focus of the 

DCV is not on static resources but instead on integrating, building and reconfiguring resources and 

competences to deal with major and rapid change in the environment over time (Eisenhardt & Martin, 

2000). In the early days of the discussion on DCs, DCs were there to be able to adapt to changing 

environment, Later on, this discussion extended to the use of DCs to intentionally change the 

environment.  

As indicated, the difference between dynamic capabilities and other types of capabilities is sometimes 

conceptually vague (Winter, 2003). When is something a dynamic capability? When I see DCs as 

intentionally creating change or innovation in an environment, they never can become routines. In 

other conceptual views, DCs could be routines, for instance which you depict DCs only as necessary 

to change to a rather stable environment. Here I discuss this total set of capabilities in order to 

understand dynamic capabilities in relation to other capabilities.  

I separate capabilities on three levels. Zero-level capabilities or organizational capabilities focus on 

‘how we earn a living now’ (Winter, 2003). These capabilities are needed to create value for 

customers and (financial) value for the organization. Every process that changes the product, service, 

market, etc. is not a zero-level capability. Regarding this level, one interesting issue is that the zero-

level is only locally defined. For an organization selling products, the development of products is a 

first-level activity. For an independent R&D-lab, this is a zero-level activity.  

First-level capabilities govern the rate of change of organizational capabilities (Collis, 1994; Winter, 

2003). They are called dynamic capabilities (Inan & Bititci, 2015), and as such link to definitions of 

dynamic capabilities. Higher-level capabilities are meta-capabilities. They influence the first-level 

capability (Collis, 1994; S. Winter, 2003). For instance, learning and its consequential adaptation of 

first-level dynamic capabilities can be seen a meta-capability (Den Hertog, 2010; Zollo & Winter, 

2002). As at the first level, also at the higher level dynamic capabilities act.  

Important in the discussion on the importance of certain types of capabilities is that dynamic 

capabilities are not better than organizational capabilities. Firms need to ambidextrous, meaning that 

they need to exploit their existing business as well as explore new ways of generating value. Or, put 

differently, core capabilities, both at the zero- and first level, can turn into core rigidities when an 

organization faces innovation (Leonard-Barton, 1992).  

Dynamic capabilities exist in different natures, depending on the environment of the organization 

(Eisenhardt & Martin, 2000). This is actually a conceptual and tautological discussion on capabilities. 
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Do they exist when you do not see them or when they are not active? When the environment is rather 

stable, dynamic capabilities resemble existing routines (Cyert & March, 1963). They are ‘complicated, 

detailed, analytic processes that rely extensively on existing knowledge and linear execution to 

produce predictable outcomes (Eisenhardt & Martin, 2000, p. 1106). Even when change in the 

environment is modest, dynamic capabilities can be at place. In volatile environments, the character of 

dynamic capabilities changes, as they become ‘simple, experiential, unstable processes that rely on 

quickly created new knowledge and iterative execution to produce adaptive, but unpredictable 

outcomes.  

Another tautological discussion is about the relation between success of an organization and its 

dynamic capabilities. When resources are identified based on success, and then it is said that this 

success is dependent on the performance of these resource, which is a tautological reasoning. To avoid 

this, one needs to attach dynamic capability activities to the manipulation of resources, regardless of 

the success that this brings (Eisenhardt & Martin, 2000). 

3.1.3 Giving Dynamic capabilities a face 

Although its wide discussions, DCV is mainly discussed regarding its foundations, instead of 

operationalizing the view (Di Stefano et al., 2010). The definitions of dynamic capabilities embody a 

high level of conceptual abstraction, but dynamic capabilities can be identified and specified into 

activities. Dynamic capabilities often consist of simple and experimental processes which use 

knowledge in new ways to solve complex issues through adapting the firm to the volatile environment 

(Eisenhardt & Martin, 2000). 

Dynamic capabilities can integrate, reconfigure, or gain and release resources or zero-level capabilities 

(Eisenhardt & Martin, 2000). Regarding integration, managers can for instance routinely integrate 

dispersed parts of knowledge by creating multi-disciplinary teams. Another example is strategic 

decision making in which business, functional, and personal expertise is used to make strategic moves 

with the organization. The creation of new types of collaboration or transfer processes are examples of 

the reconfiguration of resources and routines. Most often in these processes, knowledge is 

reconfigured. Regarding the gain and release of resources, people can build new thinking in 

organizations. An example is the change towards data-driven governance in cities. Alliances or 

acquisitions also bring new resources and routines into the organization. Eisenhardt & Martin (2000, 

p. 1108)) conclude that ‘contrary to the criticism that dynamic capabilities lack empirical grounding, 

dynamic capabilities as specific processes often have extensive empirical research bases and 

management applicability’.  

3.1.4 General framework for dynamic capabilities 

Teece (2007) proposes a set of ‘micro-foundations’ in another attempt to counteract criticisms that the 

DCV is mostly a conceptual discussion. To categorize these micro-foundations, he makes a distinction 

between dynamic capabilities to 1) sense and shape opportunities and threats, 2) seize opportunities, 

and 3) maintain competitiveness through enhancing or reconfiguring the organization’s resources and 

routines. From that point, this broad categorization has been taken up by other scholars (in the field of 

goods-innovation), be it sometimes in other words with a similar meaning.  

3.1.4.1 Sensing 
The first set of capabilities relate to the link between the organization and its environment. 

Organizations must constantly scan, search, and explore opportunities in their environment. This can 

be done by identifying user needs in a structural way, both of current and future users. This because 

the probability that an innovation is successful commercially is highly correlated with developer’s 



26 
 

understanding of user needs (Freeman, 1974). Also technological opportunities can pop up in the 

environment. To be able to pick up these signals, organizations must be open to their environment. In 

sum, ‘sensing new opportunities are very much a scanning, creation, learning and interpretation 

activity (Teece, 2007, p. 1322). When opportunities or threats are mapped, the organization must be 

able to select the right opportunities or threats to address.  

There are multiple micro-foundations for ‘sensing’. Here I do not aim to give a full account of possible 

micro-actions, but merely sketch the range. Opportunity discovery and creation can originate from the 

brain of the individual (Teece, 2007). Regarding both user needs and technological options, the 

individual’s creativity, interpretation and ability to learn is important. Information must be interpreted 

and translated into relevant options for the organization. Teece (2007, p. 1323) state that ‘one must 

accumulate and then filter information from professional and social contacts to create a conjecture or a 

hypothesis about the likely evolution of technologies, customer needs, and marketplace responses’. 

Besides residing at an individual, sensing can also be structurally embedded in an organization. When 

sensing depends on one or a few individuals, the organization is vulnerable. Sensing processes which 

are structural can be for instance the use of the Blue Ocean Strategy (Kim & Mauborgne, 2005), open 

innovation (Chesbrough, 2004), regular R&D-activity or a monthly consultation of scientific progress 

in a certain field.  

3.1.4.2 Seizing 
Seizing is a step that follows upon sensing opportunities. The opportunity needs to be transformed into 

actual products, processes or services (Teece, 2007). This requires a dedication of resources (financial 

and human) to a development trajectory. Moreover, managers need to back up the development of the 

opportunities. This is usually difficult; most managers defend ‘the existing practice’. Together with the 

actual product or service, also a business model needs to be developed. This means that the seizing 

process is about value creation for customers, but also value creation for the organization.  

Activities in the development of a business model can be seen as micro-foundations for this category 

of dynamic capabilities. The Business Model Canvas (BMC) for instance emphasizes the importance 

of key partners, the selection of the right technologies, or search for channels to reach the user 

(Osterwalder & Pigneur, 2013). As Teece (2007, p. 1330) state; ‘the capacity an enterprise has to 

create, adjust, hone, and, if necessary, replace business models is foundational to dynamic 

capabilities.’ This process requires a lot of tacit knowledge of innovators, as they have to make 

uninformed choices in the beginning of the development. To chance of success can be increased by 

selecting the right organizational boundaries. This means that an organization needs to understand 

which place their innovation possesses in the value chain. Another element is the management of 

complementary elements in the ecosystem; when one delivers a service on an app, he also needs to 

stimulate the use of smartphones. A third element is avoiding decision-making biases. These biases 

occur for instance when an innovation is excessively optimistic about the innovation, or in cases of 

extreme risk-averseness. This can be avoided by a sophisticated approach to decision-making. A 

famous example is the Stage-Gate model of Cooper, in which dynamic capabilities regarding seizing 

can become structural (Cooper, 1990). This model allows for an outside-view on the development 

process, thereby controlling for biases. A fourth element in the micro-foundations of seizing is already 

mentioned, and is the commitment and loyalty of both leaders and employees.  

3.1.4.3 Reconfiguring 
When an innovation becomes a success to the organization, the success causes the organization to 

evolve in a path-dependent way (Teece, 2007). To maintain a sustainable competitive advantage, the 

reconfiguration of assets and resources might be needed to avoid unfavorable paths and death ends. 
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The focus on exploitation of ‘the existing’ and related execution of routines is a threat for the future 

success of organizations (Leonard-Barton, 1992). Therefore, in this process, routines need to be 

changed in order to maintain and increase evolutionary fitness. This is the fitness of an organization in 

relation to its environment.  

One of the micro-foundations of ‘reconfiguring’ is the decentralization of power. Whereas on the one 

hand the top-management needs to coordinate all activities in the organization, on the other hand the 

lower levels in an organization need to be empowered to be responsive to customers and new 

technologies. Simon (2002) calls this ‘near decomposability’,  which is the delicate balance between 

lower and higher level authority. Another dimension is that of co-specialization, which can be 

identified, developed and utilized by managers (Teece, 2007). This means the (re-)alignment of for 

instance resources, strategy and structure, strategy and process. It avoids internal frictions within the 

organization. A third dimension of reconfiguring is that of learning. Knowledge-sharing and 

knowledge-integrating procedures are key to a sustained competitive advantage.  

3.1.5 How to build DCs 

The sets of dynamic capabilities presented here needs to be build and orchestrated in an organization. 

The repeated practice and codification of experience into technology and formal procedures are ways 

to build dynamic capabilities. Learning is also important; by making a moderate number of small 

mistakes, employees are triggered to improve their processes and learn from the mistakes they make 

(Eisenhardt & Martin, 2000). 

3.1.6 Summing up 

Dynamic capabilities can be seen as a concept to explain how to manage necessary change in 

organizations, and how to do this in a structural and possibly successful manner. It is important not to 

link dynamic capabilities directly to success, since the argument would become tautological. It is 

better to link dynamic capabilities to change in the organization.  

Two important lines in the recent work of dynamic capabilities are 1) the separation of dynamic 

capabilities from their underlying micro-foundations, and 2) the decontextualizing of dynamic 

capabilities at a higher level of abstraction (Eisenhardt & Martin, 2000; Janssen, 2015; Teece, 2007). 

Regarding the first; the criticisms on the DCV is that it is a conceptual discussion, without a clear link 

to reality. Empirical studies were lacking. When connecting the concepts of dynamic capabilities to 

actual activities, it is possible to empirically test the DCV. These are the activities at a lower level of 

abstraction (Foss, 2011; Teece, 2007). Regarding the latter line, most studies focused on dynamic 

capabilities in distinct industries. A large set of specified dynamic capabilities was the result, whereas 

Eisenhardt & Martin (2000) already indicate that there are ‘commonalities in key features, and 

idiosyncrasy in details’. These commonalities, at a higher level of abstraction, are reflected in the 

framework of Teece (2007), in which he proposes ‘sensing’, ‘seizing’, and ‘reconfiguring’ as the three 

basic categories. To include services in the DCV, scholars proposed a slightly different abstract 

framework (Den Hertog, 2010). This framework can be seen at an ever higher level of abstraction, 

since it includes technologies and services, and is seen as a so-called ‘synthesis-approach’ (Janssen, 

2015). In the following sections, I explicate this framework. 

3.2 Dynamic capabilities in services 

3.2.1 Service innovation 

Originated in Teece’s work, many scholars further developed the concept of dynamic capabilities. 

Also the field of service innovation started to develop the DCV. In reaction to the overemphasis on 

manufacturing and technology in innovation, this field started to be building up. Important in this field 
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of service innovation is the different approaches that scholars take towards the differences between 

services and technologies, being the assimilation approach, the demarcation approach and the 

synthesis approach (Coombs & Miles, 2000; Gallouj, 1994). In the assimilation view ‘most economic 

attributes of services are fundamentally similar to those of manufacturing sectors’ (Miles, 2007, p. 

262). Theoretically, the concepts and methods of product innovation are used to analyze services. 

Doing so, this approach seems unable to bring to light what is different about services and service 

innovation. The demarcation view is the opposite of the assimilation approach, and understands 

services and products as different. It focuses on what is special about services, thereby creating own 

concepts to understand service innovation (Carlborg, Kindström, & Kowalkowski, 2014). Thirdly, the 

synthesis view aims to integrate characteristics of service and product innovation in one overarching 

understanding of innovation (Janssen, 2015).  

Innovation can take place in six different dimensions of a service (Den Hertog, 2010). A new service 

concept describes the new value that is created by de service. A new customer interaction is about the 

way the service provider and user interact, communicate, co-design, customize or co-produce. A third 

dimension is a new value system or new business partners. This describes the set of organizations or 

individuals that together produce a service. A public-private partnership between a local government 

and web-design company can result in another way of consulting citizens. New revenue models is also 

a dimension of innovation, as costs and revenues need to be placed at the right organizations. An 

example is the discussion on open data. Opening up data brings costs to the organization that opens 

data, whereas other organizations create value and possibly revenues with this data. In this case, it is 

not attractive to open the data in the first place; innovating the revenue model would change that. The 

organizational component of a new service delivery system is another dimension of innovation, and 

actually focuses upon the process in which a service is created. The technological component of a new 

service delivery system is about the involvement of technology that delivers the service. This 

predominantly relates to the use of ICTs in the delivery of the service. As such, it impacts on the other 

five dimensions. Interestingly, these six dimensions relate to the business model canvas (Osterwalder 

& Pigneur, 2013). In that sense, this is also a step towards a synthesis approach for explaining 

innovation. 

In this review, I follow the line of reasoning that aims to create an overarching perspective on 

innovation. This is also what empirically is occurring. Products become services and services become 

integrated in products. Products are usually not bought for the product itself, but for the service that 

one can generate with it. Are we interested in a vacuum-cleaner, or in a clean house? The argument 

can be taken further, as the economy seems to become servitized (Baines et al., 2009; Buera & 

Kaboski, 2012). For instance Philips aims to sell light as a service, and also ‘software as a service, 

‘mobility as a service’ or ‘infrastructure as a service’ are concepts that draw attention. The 

development of these services or product-services can be managed. This is what I focus upon in the 

next section.  

3.2.2 Dynamic capabilities for service innovation.  

The following framework can be seen as an attempt to incorporate the specificities of services in the 

DCV. This can be seen as an synthesis framework, and I will describe it as such (Janssen, 2015). This 

framework has been proposed because 1) one cannot continue with analyzing service innovation using 

prescriptive technological innovation framework, and 2) a because of a lack of insight of how to 

manage service innovation at the firm level (Den Hertog, 2010). The aim is ‘to help service-dominant 

organizations 1) systematically reflect on and actually manage discrete service innovations, and (2) 

analyze the particular mix of dynamic organizational capabilities needed to become sustainable service 

innovators’ (Den Hertog, 2010, p. 130).  



29 
 

I choose this framework because some capabilities could empirically highlight the character of public 

innovation, like bundling services from different silos/organizations, or co-orchestration of 

innovations. Furthermore it is a generic framework, which can be given content and context when 

tested against reality.  

The framework consists of six categories of dynamic capabilities, being 1) sensing user needs and 

technological options, 2) conceptualizing, 3) (un-)bundling, 4) (co-)producing and orchestrating, 5) 

scaling and stretching, and 6) learning and adapting. I take (3) and (4) together, as (3) is part of (4) in 

my application of the framework. As will become clear, these categories have a large overlap with 

Teece’s framework (D. J. Teece, 2007).  

3.2.2.1 Sensing user needs and technological options 
In this category, the distinction can be made between users and technology. User needs need to be 

systematically observed and evaluated. Certainly in the context of services, as services usually are co-

produced with users. In this way, one can discover the (potential) needs of users, ánd evaluate the 

actual use and quality of the service. Examples are dialogues with users, joint experimentation, 

prototyping, client profiling, or trend analyses (Den Hertog, 2010). Besides sensing user needs, the 

signaling of technological options is important. Technological opportunities can renew services, for 

instance regarding new interaction channels with users, or on-demand production of services. In the 

end, organizations that are better capable of making sense of user needs or technological opportunities 

are expected to be more productive in collecting ideas for new services (Den Hertog, 2010).  

3.2.2.2 Conceptualizing 
After formulating an idea, this idea has to be transformed into an actual (product-)service. Especially 

for pure services this is difficult, since it is difficult to know beforehand how the user assesses the 

service, for instance a new type of treatment at the dentist. Moreover, a pure service is intangible, 

which makes it even more difficult than in a product to translate a person’s ideas into a working 

proposition. Therefore these type of services are simply tried out in practice (Toivonen, 2010).  

Conceptualizing relates closely to ‘seizing’ (Teece, 2007), in reworking an idea into a business model. 

What the focus of service innovation adds to ‘seizing’ is the importance of users, although users are 

important in product innovation as well. Interdisciplinary teams bring ideas to services in practice, 

which also relies upon the support of management. As Den Hertog (2010, p. 155) puts it: ‘The 

capability to nurture corporate entrepreneurship and create … … an open service innovation culture 

that values experimentation, prototyping and thinking out of the box, is expected to be essential when 

managing service innovation in a sustained way’. As in Teece’s ‘seizing’, also normal capabilities as 

e.g. team structure, financial support, are important. 

3.2.2.3 (Co-)producing and orchestrating (including (un-)bundling) 
Managing service innovation within and across the boundaries of the organization is a key dynamic 

capability to offer users a new service (Den Hertog, 2010). Orchestration is important since in many 

cases the core service provider needs other partners to come up with a new offering. Furthermore, the 

core service provider needs to assemble service elements into a new design. Service innovations are 

often new configurations of existing elements in an new context (Van der Aa & Elfring, 2002). As a 

consequence, the new service can be stripped down to the bare essential (unbundling), with a large 

potential of customization when the actual service is used. On the other hand the new service can have 

a ‘full-service’ character (bundling), in which the user has little customization possibilities. Janssen 

(2015) argues that a (un-)bundled service is the consequence of the innovation process, and thus a 

property of the service itself. This cannot be related to actual observable activities, and therefore (un-

)bundling cannot be a dynamic capability. In this review, I argue that (un-)bundling is a capability, 
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especially in the light of city services, innovated by the government. Local governments usually 

consist of vertical silos which are hard to break down. Offering new smart services to the city requires 

that people from different silos work together, and integrate their own service elements into a new 

offering. As this cooperation is unusual, activities need to be put in place to integrate service elements 

stemming from different silos.  

3.2.2.3 Scaling and stretching 
Scaling an innovation is mostly about diffusion. Just like coproduction and orchestration, it is a key 

dynamic capability. Due to their intangible and human character, pure services are difficult to 

introduce in a uniform way (Winter & Szulanski, 2002). For product-services, this might be less 

difficult, but is obviously also an important aspect. Stretching relates to the possible other effects that 

an innovation can have, both within and outside the organization. Brand value could increase by the 

highly valued innovation, which effects the entire organization. Other innovation can easier be 

launched under brands of a high quality. An innovation can also introduce a new way of thinking or 

working, which could be stretched over the entire organization.  

3.2.2.4 Learning and adapting 
The (set of) capabilities of learning and adapting are mentioned in every framework within the DCV. 

In that sense it can be thought of as a meta-capability or higher-order capability. As in 

‘reconfiguration’ (Teece, 2007), it is capability to learn from the processes that one has gone through 

and consequentially adapt the processes. The balance between exploitation and exploration, but also 

the balance between a controlled and chaotic way of managing innovation are important issues to take 

into account in learning.  

3.2.3 Reflection on the framework 

In the section on PSI, I discussed the framework of Albury (2005) for innovation in PSOs. Albury 

(2005) came up with a framework for public innovation, which has been presented in four 

components, being 1) generating possibilities, 2) incubating and prototyping, 3) replication and scaling 

up, and 4) analysis and learning. This resembles the framework of Den Hertog (2010), which I show in 

Chapter 5. This indicates that the topics discussed in the DCSI-framework are relevant for public 

sector innovation as well, and thus the DCSI-framework could be of use in understanding and 

managing public sector innovation.  

3.3 Foundations of DCV 
Ontologically, DCV is derived from evolutionary theory and behavioral theory of the firm. I discuss 

this ontology because that is important when aiming to link two different strands of literature. Scholars 

state that ‘organizational processes, shaped by the firm’s asset positions and molded by its 

evolutionary and co-evolutionary paths, explain the essence of the firm’s dynamic capabilities and its 

competitive advantage (D. J. Teece et al., 1997, p. 518). Firms possess routines, which are recurrent 

patterns of action that may change through search and learning (Nelson & Winter, 1982). These 

routines differ amongst firms. This variety drives the evolutionary process; variety leads to 

competition which in turn is an important part of the selection environment of firms. These routines 

have to be adapted continuously, to stay ahead of competitors. And this adaptation happens on the 

basis of signals (opportunities or threads) within the selection environment. The aim of adaptation is to 

increase the evolutionary fitness of the firm within its environment. Evolutionary fitness describes the 

ability of the firm’s DCs to create value under environmental change (Helfat et al., 2007).   

 

To be able to adapt existing (innovative) routines, firms need to escape existing path-dependency by 

the intentional design of organizational renewal. This combination of organizational ecology and 



31 
 

strategic management led to ‘evolution by design’, which leaves room for both the firm’s history and 

existing resources (organizational ecology), as well as the intentional management of renewal 

(strategic management) (Augier & Teece, 2008). This intentional management reflect dynamic 

capabilities, as they are the capabilities of organizations manage renewal. Dynamic capabilities help 

fixing market ‘failures’ such as the nonexistence of markets and the need to identify, align, adapt, and 

coordinate activities and assets in order to create value (Teece & Augier, 2009). Summarizing, it can 

be concluded that the DCV aims to explore how changes in the world are resulting in changes in 

businesses and vice versa.  

Up to now, I discussed dynamics at the micro-level; both dynamic capabilities and public sector 

innovation materialize at the level of the organization. To put these micro-dynamics in perspective, I 

use the concept of transitions. Before discussing the links between the theories, in the next chapter I 

first discuss transitions. 

4. Transition 
Transitions can be understood as a set of processes that lead to a fundamental shift in socio-technical 

systems (Grin et al., 2010) They are long-term, multi-actor change processes, fundamentally 

transforming multiple socio-technical systems. Although it is better to speak of transformation (as the 

language is closer to DCV and PSI), I will stick to transitions. To understand a transition, I first 

discuss the unit that undergoes transformation, then the transition itself, and I will finish with agency 

in transitions.  

4.1 Socio-technical system 
Geels (2004) introduces the concept of the socio-technical system and accompanied change of 

systems. A socio-technical system conceptualizes ‘the linkages between elements necessary to fulfill 

societal functions (e.g. transport, communication, nutrition)’ (Geels, 2004, p. 4). This system 

comprises of the structure of the system itself, the actors within the system and institutions that guide 

actors’ actions. Such a system produces a stable outcome. 

The stability of existing ST-systems occurs through to path-dependence and lock-in. According to 

Geels (2004), stabilization occurs through 1) three types of institutions (Scott, 1995) 2) the mutual 

dependencies between actors and organizations, and 3) artifacts and material networks which have 

certain hardness that make them difficult to change. The institutions are guiding principles, at a 

regulative, normative, and cultural-cognitive level (Scott, 1995). These are partly formally codified, 

and partly informal. Furthermore, inertia in technologies and technological trajectories makes a system 

difficult to change (Dosi, 1982).   

A socio-technical system has been conceptually structured on three levels (Geels, 2002). This is not an 

empirically existing structure, but merely a way of structuring different (dis-)incentives for change of 

system. The system comprises of a regime, niches and a landscape. The regime is the major part in the 

system, and is the socio-technical configuration of the stable and dominant way to realize a particular 

societal function (Smith et al., 2010). It reflects the stabilization processes already discussed. A socio-

technical regime conceptualizes meta-coordination (Geels, 2004). This regime coordinates the 

technological, science, user/market, policy, and socio-cultural regime. Stable does not mean rigid, 

since there is certain dynamism in the regime which sometimes opens up windows of opportunity for 

change. This change comes from the niches. These niches provide protective spaces for new 

innovations to be developed, since radical innovations do not survive selection pressures of usual 

markets in the beginning of their developments and introduction. Niches are alternatives to the 

dominant way of doing things in the regime. In the niche, innovations are shielded, nurtured, and 
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empowered in order to finally end up in the regime. Finally, the landscape provides a highly structural 

context for the regime and the niche (A. Smith et al., 2010). Processes at the landscape level include 

demographic and social change, an increase in environmental awareness, shifts in political ideologies, 

or cultural developments. The industrialization is an example of such a landscape development. The 

landscape can be a source of pressure on the regime level, but the landscape can also enhance and 

reinforce the regime level.  

4.2 Change in the ST-system; a transition  
The three different conceptual levels in a socio-technical system interact. Through this process, 

transitions come about. Transitions are defined as ‘major technological transformations in the way 

societal functions such as transportation, communication, housing, feeding, are fulfilled’ (Geels, 2002, 

p. 1257). They occur when there is a 1) sufficient pressure from the landscape, which 2) leads to 

regime instability, and there are 3) niche innovations that are sufficiently developed.  

There are four ideal-type pathways of transitions (Geels & Schot, 2007). The first is technological 

substitution which a specific shock from the landscape creates windows of opportunities for new niche 

technologies to become nested in the regime at the loss of the old regime technology. The second is 

de-alignment and re-alignment. The landscape change is divergent, large and sudden. This increases 

tensions within the regime, whereby the entire regime disintegrates. When niche-innovation is not 

sufficiently developed yet, multiple niche-innovations can emerge and compete for a place in the 

regime that has to be formed. In the end, the regime re-aligns when one niche-innovation becomes 

dominant. The reconfiguration pathway is one of another sort, where the regime is not taken over by 

niche-developments. Instead, the regime adopts niche innovations, to solve local problems in the 

regime. These innovations trigger further adjustments to the regime. The last pathway is that of 

transformation, where the regime also is not taken over. Due to a disruptive change on the landscape 

level, and due to a lack of niche-innovations, regime actors modify their own development paths and 

innovation activities. It can be concluded that the type of shock and state of the niche ‘defines’ how 

change in the regime occurs.  

4.3 Agency in transitions and local governments in transition 
A transition does not come ‘out of the blue’, as could be concluded when reading the earlier sections. 

Agency in transition is important. In the end, decisions of all types of actors change a system. Socio-

technical systems do not function autonomously, but are the outcome of the activities of human actors 

(Geels, 2004). For instance outsiders of the regime draw attention to landscape pressures, as regime 

actors tend to neglect them (Van de Poel, 2000). Social pressure groups, activists, professionals, 

entrepreneurs may all mobilize public opinion and/or propose alternatives to the existing. 

Human actors are not entirely free to act as they want, but they can mindfully deviate from their 

current practice (Garud & Karnøe, 2001). Their perceptions and activities are coordinated by 

institutions and rules, as they are embedded in social groups which share certain characteristics. But 

they have a certain agency, so their perceptions and activities are not determined by all these 

institutions and rules. This agency is translated into mindful deviation, where actors intentionally but 

careful deviate from existing artifacts and institutions. As Garud and Karnøe (2001, p. 19) state that 

path creation is ‘the disembedding of an individual from localized structures of relevance and 

provinces of meaning, overcoming the inertia and momentum that he encountered, mobilizing others 

to work on an idea that was transformed over time, all the while being flexibly resolute with a vision 

of what might be possible.’  
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Regarding mindfully deviating from institutions, one body of literature that aims to understand agency 

is ‘institutional work’. This field is not directly linked to transition studies, but is explains some of the 

agency that can occur in transitions. It focuses on the purposive action of individuals and organizations 

aimed at creating, maintaining and disrupting institutions (Lawrence et al., 2011). Usually research 

focuses on how institutions govern actions, but institutional work studies how actions affect 

institutions. This is also taken up by transition studies; actors can also influence institutions (Grin et 

al., 2010, p. 30).  

Regarding the careful deviation from existing artifacts, agency usually materializes in niches in the 

field of transition studies. Strategic niche management (SNM) is a policy method and research model 

of transition studies, and emphasizes the management of innovation in niches and the niches 

themselves (Kemp et al., 1998). Whereas agency lacked in the early development of transition studies, 

later this criticism has been addressed, amongst others through SNM (A. Smith & Raven, 2012). 

Agency can be seen ‘as the result of a collective and embedded capacity and hence developed and 

reproduced through actor networks (A. Smith & Raven, 2012, p. 1031). Actors express expectations 

which can become performative (Borup et al., 2006). They or develop narratives in an attempt to 

reshape perspectives, patterns of social actions, or institutions. Furthermore, experimentation-based 

learning on the possibilities and constraints of the innovation can be seen as essential when 

innovations need to become socially embedded (Kemp et al., 1998).  

Scholars propose a five-step division for the creation of niches, which is full of purposive action and 

agency of actors (Caniëls & Romijn, 2008). The first step is the choice of the technology in the niche. 

It is important to have ‘people of imagination and persistence who perceived early on the opportunities 

offered by a new technology, who conceived the new technology as the constitutive part of a new 

system, and who managed the transitions process towards a new system (Kemp, Rip, & Schot, 2001, 

pp. 273–4). A second step is the selection of an experiment. This reflects the design of the experiment, 

with choices on complexity of the experiment, type of actors involved, and which goals should be 

achieved. A third step is the implementation of the experiment. In this step, learning is of crucial 

importance. For instance regarding potentially interested customers, the link between technology and 

the existing socio-technical system or suitable commercialization strategies (Kemp et al., 2001). 

Effective learning can be enhanced by managing stakeholder networks, utilizing existing strengths in 

terms of knowledge and skills in reflexive experimentation (in which processes, strategies, and 

expectations are incrementally adjusted to each other), and balancing between protection and selection 

pressures in the niche. Step four and five comprise the scaling of the experiment and the breakdown of 

protection. Regarding these steps in SNM as a policy tool, less is known since most SNM experiments 

are not in these phases yet.  

Another approach to long-term desired change is Transition Management (Loorbach, 2010). It is a 

policy tool that aims to incorporate the complexity of governance in society. Rather than top-down 

policy making from the government, the network society is the focus of transition management. 

Transition management is closely related to governmental activity, as it developed as a policy tool. 

Within transition, government need to be adaptive. Transition management facilitates a range of 

governance processes and points them in the same direction. This direction refers the solution to 

persistent problems in society, for instance climate change. As such, actors (among which the 

government is an important one) have a tool to manage change in a preferred direction. This 

management framework falls apart in four different types of governance activities, being strategic, 

tactical, operational, and reflexive (Loorbach, 2010, 2007). Strategic activities deal with the culture of 

a societal system, such as vision development, collective goal and norm setting, or long-term goal 

formulation. Opinion leaders can influence the societal and political debate which these type of 
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activities. Tactical activities relate to the regime of a societal system, and include al established 

patterns and structures (Loorbach, 2010). Examples are institutions, rules, or organizations. 

Operational activities are experiments and actions with a short-term horizon, carried out in innovation 

programs. Finally, reflexivity relates to the monitoring, assessment, and evaluation of policies in the 

light of societal change. As such, reflexivity needs to be part of the governance process itself, instead 

of ex post activity.  

What transition management, SNM, and institutional work show is that individual actors can 

contribute to transition in various ways. Change does not occur without actors that (un)intentionally 

contribute to change.  

4.4 Foundations of transition theory 
Transition theory is based upon ideas from the disciplines of structuration theory, science and 

technology studies (STS), and evolutionary theory. Socio-technical systems co-evolve, where agents’ 

behavior and structural trends cause de-alignment and re-alignment at the different conceptual levels 

of niches and regimes. Transition is an irreversible pattern of change, due to the interaction between 

societal subsystems (technological, economical, societal, cultural, political, and ecological) which in 

turn determines the dynamics within each particular system. Whereas on the one hand there is a focus 

on the systems, on the other hand there is also a focus on agency within these systems. As Grin et al. 

(2010, p. 4) state: ‘In transition research, co-evolution is an important concept because it …. refers to 

co-evolutionary aspects of managing transitions where envisioning, experimenting and learning co-

evolve in a cyclical, iterative process’ (Kemp et al., 2007). Shared routines (conceptually bundled at 

the level of ‘regimes’) create a lock-in in an existing socio-technical system; learning is needed to 

break out of this lock-in. This indicates that the use of evolutionary thoughts in transitions studies is 

actually quasi-evolutionary. Variation in innovations and actions is not blinded, but directed. Actors 

‘anticipate, give meaning, search, learn, and can deliberately deviate from existing routines and rule-

regimes’ (Grin et al., 2010, p. 30). When this happens in a fast, accumulative and irresistible manner, 

transition is occurring. 

4.5 Smart cities and transition
1
 

When discussing transitions, one can wonder how this concept relates to the dynamics within cities I 

described in the section on public sector innovation and smart governance. There are various reasons 

to focus on cities. Cities increasingly express their ambitions to address large societal problems like 

climate change (Raven, 2016). They cluster in world-wide city-networks, which become a new power 

besides nation-states. Scholars also emphasize the growing importance of the role of cities in the world 

(Barber, 2013). They seem to overtake the responsibility from nation states, as national governments 

seem to lack power in addressing societal challenges (Raven, 2016). Furthermore, responsibilities are 

increasingly delegated to lower levels of government. This growing importance of cities is also 

reflected in the changing discourse on cities, and the change in the material and institutional 

arrangements in cities (Verhagen & Beers, 2016). Cities or city agglomerations are both drivers of 

innovation and subjected to innovation.  

Although city change is not new, urbanization and the intensity of changes mentioned are reasons to 

keep on studying the urban area. How can these dynamics in cities be described, understood and 

analyzed? Transition studies provide a useful language and concepts to understand change in complex 

systems such as cities (Raven, 2016). It can be used to understand how large scale radical changes 

occur at system level and how to steer these changes (Grin et al., 2010; Smith et al., 2010). From 

                                                           
1
 Also based upon an interview with Rob Raven, expert in both transition studies and smart cities.  
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2010, some scholars started to link ‘the functional city’ to transition theory (Hodson & Marvin, 2010; 

Naes & Vogel, 2012).  

The application of transition studies on the geographical level of cities does not come without 

challenges. Transitions are delineated in socio-technical systems, but how geography plays a role is 

largely overseen (Naes & Vogel, 2012). Cities cannot be defined as one socio-technical system, since 

in the geographical area multiple socio-technical systems (e.g. water, energy, transport in different 

forms, housing) come together. As such, a city can be defined a ‘system of socio-technical systems’. 

This complexity is a challenge for transition studies, as one needs to assess whether a transition is 

occurring based upon multiple indicators rather than recording the replacement of one technological 

system by another (Naes & Vogel, 2012). Furthermore, attention is needed for the changes at the 

institutional level, in shifts from e.g. government to governance. These will be far-reaching, compared 

to changes in one socio-technical system.   

Besides describing and analyzing city dynamics by using transition studies, one can use the insights of 

this field also to intentionally shape a transition in the city (Hodson & Marvin, 2010; van Waart, 

Mulder, & de Bont, 2015). Transition management is a sub-domain of transition studies that aims to 

‘manage’ transitions. Whereas management activities are defined broadly, much of the empirics of this 

sub-domain relate to the city as geographical delineation (Roorda et al., 2014). Scholars show that city 

governments aim to purposefully steer changes in the city (Hodson & Marvin, 2010). And others 

propose a ‘participatory design approach’ to arrive at shared vision of a desired smart city of the 

future, and to discover the possibilities of technologies in future city services (van Waart et al., 2015).  

This short discussion on the relation between transition studies and (smart) city change shows that the 

concept of transition is useful to understand the dynamics in cities nowadays. It can be concluded that 

cities are actually in transition
2
. The field of transition studies needs some adaptation in concepts and 

explanations to make it useful for cities, something that is currently developed in the literature. 

Furthermore, literature indicates that actors within a city could intentionally shape transitions. This is 

also materializing since cities envision a future smart city and start experimenting to get into that 

direction.  

 

 

 

 

 

 

 

 

 

 

                                                           
2
 Interview with Rob Raven (2016).  



36 
 

5. Synthesis 
In the synthesis I come back to the theoretical research questions. I argue that the DCV can be used to 

enhance understanding of the management of innovation in the public sector, and more specifically in 

city governments. Furthermore, as city governments face the transition to a different way working, 

being smart governance, I argue that the DCV can help in understanding how actions and activities are 

formed and chosen upon in unfolding transitions.  

5.1 R.Q. 1 Public sector innovation 
Nowadays many activities around innovation in the city cluster around the concept of smart cities. 

Budget constraints or ICT-possibilities are incentives from the city environment to innovate. More 

importantly are other incentives to innovate, which reside at the level of the individual, the innovator. 

Determination and belief in an innovation, the satisfaction when innovating and other intrinsic 

motivations are amongst the drivers of innovation in the public sector. In this characteristic, the public 

sector is distinct from the private sector. In the latter, innovation is usually institutionalized at the 

organizational level. Strategies and tactics are at place to increase innovative output. In the public 

sector, innovation is a rather ad-hoc process, driving on innovative individuals.  

Four types of innovation have been proposed. They link to the four conceptualizations of smart 

governance; in the more ridicule transformations of cities, all types of innovations exist (Figure 2). 

Processes are innovated using ICTs. And governance innovation is happening when the role of the 

governments change. Since the main goal of the government is the creation of public value through the 

delivery of public services, service innovation is an important aspect of PSI.  

Figure 2 – Provisional relation between public sector innovation (bars have blurring edges, 

indicating not clear-cut boundaries) and level of transformation in smart governance. 

Issues of power, legitimacy, transparency, and democracy are important in PSI in smart cities. 

Innovation can increase these. When a local government creates more public value for its citizens 

through ICTs and data, it can be said that legitimacy increases. But the pitfall of using technologies in 

the new city is the decrease in legitimacy, when governance becomes technocratic. Transparency links 

to legitimacy, and can be increased by opening up data and information on decision-making processes 

in cities. Power is also important, since the power of the people can potentially shift to the technology. 

The issue of democracy in a city is interesting. On the one hand, when citizens and businesses are 

involved in co-creating the city, this intuitively increases democracy. On the other hand, this can 
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undermine the power of the city council. Now people vote for a municipal government, which is 

attributed with the power to act on behalf of the people. This type of democracy collapses when 

citizens and businesses are directly creating cities. 

From this discussion it can be concluded that innovation is occurring in PSOs. Incentives are similar, 

in relation to the private sector. PSOs also have to change in a changing environment, not to keep a 

competitive advantage (as in the private sector) but to maintain legitimacy. For the public sector is 

depending on ad-hoc innovation processes is not enough; innovation processes need to be 

institutionalized. It is important to state that a city government and administration should not strive to 

be as innovative as the most innovative companies in the world. The goal of a city is not to produce 

innovation, but to provide public value. Therefore a fine balance is needed between the exploitation of 

the existing and exploration of the new. Some parts of the city administration are more innovative than 

others, depending on the tasks they execute. To balance, and to institutionalize (a certain level of) 

innovation in PSOs, the DCV can be useful.  

5.2 R.Q. 2 DC in public sector innovation 
PSO dynamics start to resemble more and more to private sector dynamics, as these PSOs are also 

confronted with demand to become efficient, effective, and have a rising demand for service quality 

(Albury, 2005; Piening, 2013). So the capacity for public organizations to renew themselves is seen as 

relevant as it is for private firms. This capacity has three dimensions, being authority, performance-

based budgets, and the degree of market-like competition (Hansen & Ferlie, 2016). As I have argued, 

cities have room to be innovative. Furthermore, performance-based budgets are helpful but not 

necessary. It is more important to have budget for innovation in the first place, which I empirically 

prove. Thirdly, market-like competition as incentive to innovate takes other forms in cities. For 

instance when cities compete on world-wide attention, or when pressures are high to innovate to keep 

up with and form the developments in the city.  

The DCV explains how organizations can manage innovation in times of environmental change. 

Dynamic capabilities need to be embedded in an organization, both to adapt to changes in the 

environment as well as to intentionally try to change. We observe that PSOs have similar incentives to 

private sector organizations, that also PSOs need to adapt in a fast-changing environment, and that 

especially cities have authority to innovate. As Helfat et al. (2007, p. 6) argue that ‘both types of 

organizations have resource bases and both may face or initiate change’. And Hansen and Ferlie 

(2016, p. 12) state that ‘the concept of dynamic capabilities seems to match conditions in many current 

public organizations that have to adapt to new situations and requirements rapidly while going through 

unpredictable change themselves’. Thus one can argue that the DCV is of use for PSOs. More 

specifically, the dynamic capabilities for service innovation (DSCI) can be of greater use than other 

frameworks within the DVC, since the delivery of services lie at the heart of the public sector. This is 

also reflected by the fact that Albury’s (2005) framework for innovation in the public sector discusses 

the same themes as Den Hertog (2010) in his DCSI-framework (Figure 3). 

I am not the first aiming to link strategic management literature to public sector innovation. The 

dynamic capability view has been extended to the public sector in the last decade (Piening, 2013). 

From theoretical discussions on the applicability of strategic management theory on PSOs (Hansen & 

Ferlie, 2016) to qualitative studies on the use of dynamic capabilities in health care (Ridder, Doege, & 

Martini, 2007) or quantitative analysis of public broadcasting companies (Maijanen-Kyläheiko, 

Jantunen, Hujala, & Tarkiainen, 2013). Piening (2013) conclude a review on dynamic capabilities in 

PSOs that PSOs benefit from for instance knowledge sharing capabilities or reshaping capabilities 
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(Jones, Jimmieson, & Griffiths, 2005; J. N. Lee, 2001). For managing change in PSOs, routines for the 

coordination of activities, communication or learning are important (Piening, 2011, 2013).  

Figure 3 – Indication of the relation between frameworks of Albury (2005) and Den Hertog 

(2010) 

Such as Teece et al. (1997) aim at understanding how firms build competitive advantage during times 

of rapid change, I aim at understanding how local governments maintain and build ‘legitimacy’ during 

times of rapid urban change. As such, dynamic capabilities are set in a different light. Teece and other 

scholars emphasize that dynamic capabilities need to be ‘difficult to replicate’. Then dynamic 

capabilities can be a source of competitive advantage. For PSOs it is merely the position within the 

environment that matters. How such a DCIS framework works in reality needs to be examined. The 

framework can be specified for innovation in local governments, thereby taking into account 

specificities of the public sector like legitimacy or democracy. The actual micro-foundations or 

activities in the local government can be searched using the lens of DCIS.  

5.3 R.Q. 3 Dynamic capabilities and transition 
Transition theory and the Dynamic Capabilities View (DCV) on the firm seem to have little in 

common at first glance. The focus of transition theory is on organizational fields. This exceeds the 

level of businesses or firms and populations (industries), but is more specific than the level of societies 

or world systems (Grin et al., 2010). These transitions are multi-actor change processes in (systems of) 

socio-technical systems.  On the other hand, DCV aims at explaining how a firm, and managers within 

firms, manage change processes within firms as to increase the firm’s fitness and competitive 

advantage. In that sense, the theories aim to explain ‘change’ at distinct levels. Furthermore, the 

scientific languages between the two are not aligned, which can cause confusion. Despite these 

obstacles, insights from DCV can be used to enhance the understanding of transitions. Mechanisms 

behind economic and technological change rely on firm-level experimentation and search (Dosi & 

Nelson, 2010; Nelson & Winter, 1982). How firms experiment and search can be explained by the 

DCV.  

 

Most empirical and conceptual studies in the field of transitions focus on the macro-level of systems. 

This happens at the expense of  actor-oriented or agency sensitive analyses (Farla et al., 2012). This 

critique has been addressed in a special issue, where strategies on a micro-level are explained in 

transitions studies (Farla et al., 2012). This issue does a first step in explaining how capabilities, 

strategies, and resources of individuals, firms and other organizations impact the overall system and 

trigger transformation processes (Farla et al., 2012). For instance, it is studied how niches can be 

formed and that individual actors can use e.g. expectations, visions to increase survival possibilities 
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for their innovations. But hów strategies are formed, how structural mechanisms for interaction and 

translation into transition activities can be built in organizations is not addressed.  

 

Take the example of a flock of starlings, dancing in skies. They seem to dance a harmonious 

choreography, and without a leading choreographer. This image of a complex adaptive system shows 

two things, being 1) grand movements at the flock-level, and 2) steering and adapting at the level of 

individual starlings. Now, transition studies focus on the grand movements, ánd on the interaction 

between sub-groups of starlings. But the structural mechanisms by which these individual starlings 

decide upon their direction is neglected. DCV offers a conceptual tool to understand at a micro-level 

the search processes that take place in variation and selection on grand movements. This is indicated 

in Figure 4, where actors (indicated by the yellow arrows) use their search lights to examine their 

environments. They search for actions and directions of other actors and landscape influences, which 

they use to determine their own direction. DCs are the eyes, ears, mouths, senses through which 

change can be notified and translated into meaningful actions (whether expressed expectations, 

products or services). Micro-foundations of the DCV can point to activities that should be undertaken 

by organizations to both adapt to the transition and also intentionally influence the transition. 

Managing these activities structurally is subject of the DCV. By having dynamic capabilities in place, 

organizations can survive and steer transitions. The latter is subject to transition management. 

Whereas transition management focuses on the governance processes of co-creating transition, 

structural dynamic capabilities in public organizations make that they continuously can understand 

their role in the transition and act upon this role.  

 

 
Figure 4 – Actors using search lights in a transition (from A to C; B refers to a point when a 

socio-technical system does not change) under positive (green arrow) and negative (red arrow) 

landscape influences. Note that later in a transition process more positive landscape influences 

emerge. 

 

When ontologically discovering DCV and transition studies, one can see that both are grounded upon 

evolutionary foundations. They are also both founded upon the idea of path-dependence on the one 

hand and agency to break path-dependence on the other hand. Whereas in the organization hierarchy, 

DCV focuses on a lower level organization type than transition theory, the latter uses lower level 

organization types to increase the practical power of transition thinking in subfields like Transition 

Management or Strategic Niche Management.  
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So transition theory mentions, but not explains the micro-dynamics occurring at the level of individual 

actors. They only take these dynamics as an explanans of transition (besides others, for instance a 

pressure from the landscape level). The variety of these actors is large, but one of them is the firm and 

its employees. It is this individual actor that is addressed in the DCV. In that sense, the relation 

between DCV and transition theory is such as DCV explains co-shaping and adaptation (into a certain 

transition direction) for one actor within the constellation of actors, being the firm.  

 

From the above, the following can be stated:  

a. Transition theory acknowledges that organizations within subsystems of the system of socio-

technical systems contribute/co-shape transition. 

b. Transition theory acknowledges that subsystems of organizations interact with other 

subsystems, and that this interaction shapes transition. 

c. DCV acknowledge that organizations use DCs to interact with environment. By using its DCs, 

an organization can adapt to and shape a subsystem of organizations. As Teece (2007, p. 

1319) states; ‘Enterprises with strong dynamic capabilities are intensely entrepreneurial. They 

not only adapt to business ecosystems, but also shape them through innovation and through 

collaboration with other enterprises, entities, and institutions.’ 

 

Following this logic, it can be concluded that DCs can be seen as determinants of certain types of 

innovation that contribute to or counteract transition. As such, DCs can be used by organizations to a) 

draw value from an ongoing transition, and b) intentionally shape a transition. One example of ‘a’ are 

firms offering sustainable products. An example of ‘b’ is Fastned, a Dutch company that is building a 

fast-charging infrastructure for EVs along highways. As they are amidst the change from fossil-fuel to 

electric driven cars, they do not draw value from the transition to EV, but they want to steer the 

transition to EV by solving the ‘range-anxiety problem’. 

 

One attempt aims to link DCs to transitions (Cabral, 2010). More specifically, DCs are linked to 

sustainability, the transition that is dealt with in Grin et al. (2010) as well. A prime driver of 

technological innovation is the development of new technologies that create a healthy and sustainable 

living without depleting the environment. These new technologies (and services) are the innovative 

outcomes of well-functioning DCs, and these outcomes contribute to the sustainability transition. 

Cabral (2010) concludes that innovation is not only a means to create economic value, but also 

environmental and societal value.  

 

If DCs reside in public sector organizations, it can even more be said of public sector DCs that they 

are needed to adapt to and steer transitions. This is especially the case in transition management. In the 

policy tool of transition management, governments aim to shape transitions. As this strand of literature 

is developing, the DCV could give practical insights in how structural activities can lead to the 

shaping of transitions. A practical example is that of the energy transition. The municipality of 

Rotterdam, and more specifically a civil servant in Rotterdam, wanted to help in the energy transition. 

By the use of data, ICTs and algorithms, a small team have built a website that provides with accurate 

information on potentials of homes to save energy and more.  

5.4 Concluding remarks 
In the current transition in cities, the local government can make use of (insights from) the DCV to 

adapt to and steer this transitions. Sensing user needs and technological options are necessary to make 

sense of a changing city environment. The ideation and conceptualization are needed to processes the 

information that comes from the environment into a value proposition. Actual value is derived when a 

service of product is used; therefore, scaling and stretching capabilities are needed. In the complexity 
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of the government and networked governance in cities, co-production, orchestrating, and bundling 

capabilities within governments help to actually deliver value to citizens. Finally, learning and 

adapting is needed when the existing routines are becoming obsolete. As already stated, this 

conceptual thinking needs to be tested against reality. Only in empirical studies it becomes clear 

whether local governments are better of using the DCV. In such studies, also the relation between the 

DCV and transitions can be examined.  
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7. Executive Summary 
 

Background info 

Innovation in local governments is becoming more important. In the current dynamics in the urban 

environment, these governments need to adapt in order to maintain legitimacy and efficiency. This 

relates to the discourse on ‘smart cities’ and ‘smart governance’, where new roles of the government 

are expected. One of these developments is the innovation of data-driven public services. Local 

governments throughout the Netherlands start to deliver their services in a data-driven manner.  

 

Purpose of the study 

When the importance of innovation increases, so does its management. However, public innovation 

management principles are lacking. To increase both the level and impact of innovation in local 

governments, a management framework is needed. This framework needs to consider the dynamism of 

the city government’s environment and required adaptation. Furthermore the framework needs to be 

applied to the management of innovation in data-driven public services.  

 

‘Dynamic capabilities’ is a concept used for organizations to modify and build organizational 

capabilities (as a way to escape the status-quo). Dynamic capabilities themselves are abstract concept, 

which cannot be managed. This resulted in the introduction of ‘micro-foundations’ of dynamic 

capabilities, which are e.g. practical activities or skills that can be managed. A related set of these 

micro-foundations comprise a dynamic capability. Local governments need these manageable micro-

foundations in order to create (technological) innovation. 

 

Method 

A generic dynamic capabilities framework (Den Hertog, 2010) has been used as a lens to study micro-

foundations in five cases. In these cases, data-driven public services are developed (largely) by civil 

servants. Multiple micro-foundations in the cases are labeled and related to the different dynamic 

capabilities. Cross-case analysis revealed which micro-foundations are important in the development 

of data-driven public services, and which micro-foundations need to be improved.  

 

Results 

The study resulted in a list comprised of over 50 micro-foundations. Important for data-driven public 

services are personal characteristics, role balancing (being the activity in which local governments 

determine their role in innovation), and co-orchestration of city stakeholders, budgets, and moral 

support. Micro-foundations regarding the user needs, organizational structure and scaling of the 

service require improvement. Finally, learning is a vital and underdeveloped mechanism to build 

dynamic capabilities in the local government.  

 

Conclusion 

In light of smart city developments, the importance to structurally manage innovation in local 

governments increases. The study presents a framework applicable to develop and manage innovation 

in the public sector. A key dynamic capability is co-orchestration; when this capability is developed, 

the local government can become co-orchestrator of innovation in the city. In this and many other 

aspects, the framework fits the smart governance discourse. Applying the framework in governmental 

practice contributes to the implementation of smart city practices, and consequently increases 

legitimacy of local governments.   
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8. Introduction 
 

‘Collecting data on sociological factors related to crime can decrease the governmental budgets spent 

on prisons.’ 

 

‘Governments should embrace social physics as a means to increase their effectiveness’ 

 

These two sentences could be headlines in our daily newspapers. ‘Smart city’, ‘big data’, and 

‘evidence-based operations’ are amongst the current trends that promise efficiency and an increased 

effectiveness for (local) governments (Hollands, 2008; Kitchin, 2014). Despite their relevance today, 

these headlines could also be read back in the 1820s. In this period, the statistician Quetelet published 

articles in which he showed statistical relations between several sociological factors. E.g. he argued for 

an age- and gender-dependent insurance premium (Quetelet, 1826), or pointed towards the importance 

of recidivism-data to decrease governmental budgets spent on prisons. He wanted to put data to work, 

as he believed that statistics ‘was the way for governments to maintain order and stability (Donnelly, 

2015, p. 123)’. He introduced social physics, in which society is steered based on data. Using new 

technologies (for that time) like tabulation, figures, and formulas, Quetelet was able to process large 

amounts of data. Nowadays people claim the novelty of data analytics; this example shows that the 

ideas and first practices of data analytics can be traced back to the 1820s.   

 

Such as Quetelet discussed the importance of data for governments, currently governments are also 

wondering how they can use ’big data’ in their service-delivery. Big data use differentiates from 

conventional use of data in five ways, being 1) the use and combination of multiple, large datasets, 

from various sources, 2) the use and combination of structured (traditional) and unstructured 

(nontraditional) data, 3) the use of incoming data streams in real time or near real time, 4) the 

development and application of advanced analytics and algorithms, and 5) the innovative use of 

existing datasets for radically different applications than the data were gathered for (Klievink et al., 

2016)
3
. Although data-use in governments is not new, the characteristics indicate that the call to work 

data-driven is unprecedented. This effects the organization (Klievink et al., 2016; Morabito, 2015).  

 

Big data use in (local) governments coincides with the hype around ‘smart city’. The discourse around 

‘smart city’ promises solutions to the multiple urban challenges, e.g. decreasing budgets, increasing 

demands of inhabitants or (energy) sustainability (Nam & Pardo, 2011; Neirotti et al., 2014). Eminent 

in this type of urban development are 1) ICT and big data and 2) businesses in creating smart public 

services (Hollands, 2008; Lee et al., 2014). Much ‘buzz’ is created around smart cities, but for instance 

in Amsterdam there is a serious tendency of providing public services in a data-driven way 

(Fitzgerald, 2016). Improving existing public services and creating new ones by the use of data is at 

the frontier of innovation in (local) governments. These services can be labeled Data-Driven Public 

Services (DDPSs). DDPSs embody one or more of the characteristics mentioned by Klievink et al. 

(2016). Since the development and implementation of DDPSs is new to the local city governments, 

change is required to adapt as public organization to the changing environment in which DDPSs are 

demanded (Bryson, 2004).
4
 Only in this way the local governments can cope with decreasing budgets 

and increasing demands of inhabitants, thereby maintaining their legitimacy. 

                                                           
3 I define big data use rather than big data itself, as due to technical advances the concept of big data itself is developing fast. 

As Klievink (2016, p. 3) states: ‘By describing how big data is used in organizations instead of big data itself, we sidestep the 

complexity introduced by its dynamic and specific nature. Instead, we focus on the way these dynamics are handled within 

organizations, exploring big data use in terms of its characteristics, processes and applications.’ 
4 Not only DDPSs, but the entire smart city developments are new to local city governments.   
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Local governments struggle with the concepts of smart city and DDPSs. I contacted several local city 

governments, who unanimously question which role they should take, and how to execute that role. 

These local city governments lack experience and knowledge on how to shape these developments. An 

innovative government is required, but innovative processes are not easily formed neither managed. 

The changes that governments face are subject to this study, and more in specific the change to a 

government as provider of DDPSs. I study cases in which the local government has the role of leading 

innovator, and uses data to create public services. E.g. the municipality of Rotterdam developed the 

‘Energieatlas’, which gives detailed information about energy saving potentials of houses in 

Rotterdam. These cases give information on how innovative governments developed DDPSs.  

 

Literature discusses how organizations can adapt to changing environments by the enactment of 

dynamic capabilities. Through these dynamic capabilities, organizations are able to modify existing 

organizational capabilities and build new ones (Eisenhardt & Martin, 2000). These can contribute to 

the viability of the organization in producing the greatest public value for stakeholders efficiently. In 

public sector literature, management of Public Sector Organizations (PSOs) in relation to their 

performance has been studied (Walker & Andrews, 2015). Largely this stays at the level of resources 

(e.g. staff quality, strategy content, personnel stability) in a stable environment rather than processes 

(habits, routines, capabilities) in a dynamic environment. Therefore managing change through 

dynamic capabilities has been introduced in the public sector literature, although there are only a small 

number of studies conducted (Pablo et al., 2007; Piening, 2013). These studies conclude that ‘dynamic 

capabilities’ is a useful concept for PSOs.  

 

Literature gap 
The scant literature related to dynamic capabilities in PSOs discusses this concept mainly in PSOs 

different from local governments, such as hospitals or water utilities. In order to maintain legitimacy, 

also local governments need to adapt towards the role which their environment (e.g. inhabitants, firms 

or the national government) expects. Dynamic capabilities can support in this process. For support, 

empirical insights of this concept in the public sector are necessary, which are lacking. To enhance our 

understanding of dynamic capabilities in the public sector, five literature gaps are formulated. 

 

1. Dynamic capabilities themselves cannot be managed nor executed. Here micro-foundations 

(skills, processes, procedures, organizational structures, decision rules, and disciplines) 

become important, as they are the real actions or resources comprise a dynamic capability 

(Teece, 2007). It is unclear which public micro-foundations exist empirically. Understanding 

this is the first step in intentionally building and executing dynamic capabilities. 

2. Certain dynamic capabilities and micro-foundations are valued over other ones in the public 

sector, which is not studied yet. Moreover, the relation between the local government and 

innovation in DDPS is little discussed in literature. Klievink et al. (2016) highlight the absence 

of knowledge in PSOs regarding DDPSs. To clarify this relation, the dynamic capabilities and 

micro-foundations that are important for DDPSs need to be highlighted. 

3. The framework of dynamic capabilities can be used by (public) managers and innovators. To 

enhance the framework, lessons regarding underdeveloped micro-foundations need to be 

incorporated. This increases the quality and applicability of the framework.  

4. The concept of dynamic capabilities has not been discussed for local city governments. The 

local government arguably needs strategic management principles of dynamic capabilities to 

be innovative in the light of DDPS (Piening, 2013). This requires empirical assessment.  

5. In most literature there is no structured and encompassing approach to dynamic capabilities in 

which all dynamic capabilities and micro-foundations are taken into account. 
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This study builds upon the notions of public innovation and micro-foundations of dynamic 

capabilities, and applies these notions to the context of DDPSs. Due to the scarcity of literature on 

micro-foundations in general, and the absence of the concept in public innovation literature, the nature 

of this study is largely explorative. The study aims to enhance the understanding of the management of 

public innovation processes by answering: How can micro-foundations of dynamic capabilities 

support local city governments in innovating DDPSs? The answer is build up via three sub-questions:  

 

S.Q. 1  Which micro-foundations do dynamic capabilities in local city governments consist of? 

S.Q. 2  In what way are dynamic capabilities and micro-foundations important in local city 

governments regarding innovation in DDPSs? 

S.Q. 3  How can micro-foundations be improved to enhance innovation processes in DDPSs?  

 

The first sub-question addresses literature gap 1, 4 and 5. A holistic dynamic capability framework is 

used to reveal empirically which and how micro-foundations function in the context of local city 

governments (Diefenbach, 2009). In this way the framework becomes applicable for innovation 

management and implementation in public contexts. From literature I derived micro-foundations, 

which are enriched and broadened by the data (Figure 5). They are formulated in a generic sense to be 

applicable to different types of public innovation, and to conform to principles of dynamic capabilities. 

 

The second sub-question addresses literature gap 2. Due to the specific nature of the public sector and 

DDPSs, it can be that some listed micro-foundations and dynamic capabilities are more important than 

other ones (Figure 5). Similarities in the cross-case analysis reveal the important micro-foundations. 

 

The third sub-question addresses literature gap 3. Underdeveloped micro-foundations in the cases are 

addressed, which further enhances the framework.  

 

By answering these questions, a list of generic micro-foundations is presented, the key micro-

foundations for innovation in DDPSs derived from the cases, and further remarks regarding less 

developed micro-foundations and managerial practices are given. With this information, I can answer 

the main research question.  

 

 
Figure 5 - Research scope  
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Contributions 
By answering these questions I follow the call of De Vries et al. (2015, p 30) who state that ‘a number 

of avenues for linking public innovation research to existing private innovation theories could be 

explored.’ The focus of this study is to enhance the public innovation literature with a tool to manage 

innovative change in PSOs ánd to better understand innovation processes regarding DDPSs. Therefore 

I enhance the concept of public dynamic capabilities with empirics, which is emphasizes in multiple 

(public sector) studies on dynamic capabilities (Hansen & Ferlie, 2016; Piening, 2013). This study 

enhances the public innovation literature
5
 in the following ways:  

 

- Empirical micro-foundations are examined using a structural, coherent, and holistic 

framework. Hereby a general (synthesis) framework for assessing dynamic capabilities is 

specified for the peculiarities in the public sector. This effort also enhances and confirms the 

idea that the concept of dynamic capabilities is useful for the public sector in general and local 

city governments in specific (Gap 1, 4, and 5).  

- The micro-foundations and dynamic capabilities that are important for local city governments 

are highlighted. The specificities of innovation in DDPS are also taken into account. This is 

one of the first empirical attempts to understand DDPS in the public sector (Gap 2). 

Consequently, the study contributes to the readiness of (local) governments for DDPSs 

(Klievink et al., 2016). 

- The difficulties within the innovation processes regarding DDPSs in the cases are highlighted 

(Gap 3). For managers, lessons can be drawn to avoid these difficulties in future actions. 

Furthermore I contribute to the literature around bottlenecks in public innovation processes.  

 

Practically, public managers can use the framework and its micro-foundations to manage (innovation 

in) the local city government in the current turbulent times, especially regarding the technological 

developments that impact the practices of the local government. A clear encompassing framework can 

help these managers to structurally embed change and innovation in the organization. Since DDPS is 

new for local governments, organizational capabilities regarding DDPSs are lacking. Focal dynamic 

capabilities and corresponding micro-foundations are identified for local governments that could 

create these organizational capabilities for handling DDPS. Lastly, this study is a small ‘stone’ in the 

discussion on the new role of local governments in a smart city, and indicates how this new role could 

be filled in.  

 

Outline  
In chapter 9, public innovation literature and the Dynamic Capabilities View (DCV) are presented. 

Chapter 10 introduces the method. Chapter 11 summarizes the results by listing the examined micro-

foundations. In the appendix, one example of a thick description can be found. In Chapter 12, I come 

back the research question. Finally, Chapter 13 reflects upon the study and provides future research 

avenues.  

 

 

 

 

 

                                                           
5
 Also the literature of dynamic capabilities is enhanced, e.g. by explicating micro-foundations and empirically testing a 

dynamic capability framework (as suggested by Den Hertog (2010)). However this is not the main focus of the study.  
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9. Theory  
The public sector differs from the private sector, so when strategic private innovation principles are 

applied to the public sector, context is important. In the first section I sketch the context of the public 

sector and its innovation processes. Second, the Dynamic Capabilities View (DCV) is introduced, 

together with the literature on dynamic capabilities in the public sector
6
.  

 

9.1 The Public Sector and Innovation 

9.1.1 The context of the public sector 

The public sector ‘consists of organizations that deliver the goods and services of the government’ 

(Fryer et al., 2007, p. 499). These PSOs are complex in the sense that their goals and objectives are 

usually multiple and they create output through interaction between the policy, managerial, and 

professional domain (Dixit, 2002; Klein et al., 2013; Talbot, 2003). Important topics in the public 

sector are good governance, rule of law, transparency, accountability and legitimacy (Johnston, 2006). 

These are usually not institutionally designed, but outcomes of democratizing processes in which 

interest groups participate. Obviously, these factors interact. They have to be taken into account when 

PSOs are studied: 

 

- Good governance is the ‘legitimate, accountable, and effective ways of obtaining and using 

public power and resources in the pursuit of widely-accepted social goals’ (Johnston, 2006). 

- Parts of legitimacy are trust, acceptation and satisfaction with activities of PSOs (Weyers & 

Hertogh, 2009). Legitimacy is the legal basis of rule of law. In practice, this means that those 

(local) governments employ activities based upon broad-based public support.  

- Rule of law is ‘the exercise of state power using, and guided by, published written standards 

that embody widely-supported social values, avoid particularism, and enjoy broad-based 

public support’ (Johnston, 2006).  

- Transparency is about the availability and understandability of PSO-information to society.  

- Accountability reflects the ‘procedures requiring officials and those who seek to influence 

them to follow established rules defining acceptable processes and outcomes, and to 

demonstrate that they have followed those procedures (Johnston, 2006). To some extent, red 

tape and bureaucracy are the consequence of accountability.  

 

9.1.2 Antecedents of innovation in the public sector 

Even though people assume the public sector is intrinsically non-innovative, it is recognised (both in 

governments and the scientific community) that PSOs are and must be innovative in the light of 

changes in their environments (Nählinder, 2013). In the smart city discourse, these external 

antecedents are 1) that citizens demand a higher quality of services 2) decreasing budgets, 3) changing 

governmental structures, 4) the uptake of ICT and big data, and 5) the governmental goals to increase 

efficiency, effectiveness, customer satisfaction, trust, and legitimacy (Albury, 2005; Bekkers et al., 

2011; Bloch & Bugge, 2013; Damanpour & Schneider, 2009; De Vries et al., 2015; Moore, 2005; 

Mulgan & Albury, 2003). Walker (2014) summarizes these external factors that require innovation 

into 1) needs, 2) wealth, and 3) urbanization. Koch & Hauknes (2005) argue that PSOs also should 

innovate for internal reasons since employee satisfaction can increase when employees are allowed to 

be creative, innovative, and increase the quality of the services. Other internal antecedents are e.g. 

organizational size or slack resources. In a literature review, Bekkers et al. (2013) summarizes the 

environmental drivers and barriers for innovation in four categories, being 1) the social and political 

environment in which PSOs operate, 2) the characteristics and legal culture of the policy sector, 3) the 

                                                           
6 An in-depth review can be found in part A; in this theory section I give a full account of dynamic capabilities in the public 

sector. 
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type of governance tradition, and 4) the allocation of resources and the quality of relationships 

between different public and private organizations. It can be concluded that antecedents of innovations 

relate to both external and internal influences. These are to a large extent similar to the private sector. 

  

9.1.3 DDPSs in the public sector 

Big data and ICT are amongst the opportunities to increase the quality and efficiency of public service 

delivery in local governments. Innovation is flourishing in this field at large, and impacts the public 

sector as well. This relates to the growing notion of smart governance (Bolivár & Meijer, 2015). There 

is no consensus on the exact definition of smart governance, but through ICT and data, (local) 

governments increase the quality of the administration, decision-making processes, and services 

delivered in the city (Meijer & Bolívar, 2015). E.g. with data, policy interventions can be targeted to 

the right audience. Big data and ICT are closely related, since for the handling (collection, 

combination, analytics, and use) of data, ICT is needed, so I discuss them jointly.
7
  

 

Whereas the private sector increasingly innovates using big data, in the public sector activities into this 

direction are lacking (Klievink et al., 2016). Therefore Klievink et al. (2016) discuss the readiness of 

Dutch PSOs with regard to the implementation of big data practices. Readiness falls apart in three 

dimensions, being 1) organizational alignment, 2) organizational maturity, and 3) organizational 

capabilities. The third dimension is most important for this study, and will be discussed section 9.2.3. 

Klievink et al. (2016) conclude that ‘the Dutch public sector was not entirely ready for the large-scale 

introduction of big data and should further develop its readiness for big data use.’  

 

9.1.4 Managing (structural) innovation in the public sector 

Scholars search for ways to embed structural innovation in the public sector, for which I argue 

strategic management is required. As Albury (2005, p. 51) states: ‘innovation is not an optional luxury 

for public services and the public sector: it is core and needs to be institutionalized as a deep value’. 

Stemming from private sector innovation literature and case studies, Albury (2005) proposes a 

framework  for public innovation, consisting of 1) generating possibilities, 2) incubating and 

prototyping, 3) replication and scaling up, and 4) analysis and learning.  

 

Regarding the first component, Borins (2002) found that half of public sector innovations were 

initiated bottom-up in organizations. This is confirmed by many others, in the sense that public 

innovations are rather ad-hoc and relying on creative civil servants. PSOs need to build a creative 

culture in which innovation is rewarded structurally (Albury, 2005). How and to what extent are 

important questions, due to the complexity and multiplicity of goals in the public sector. The second 

component, incubating and prototyping, reflects the ability to translate ideas into actual innovations. 

This process carries risks, especially in the public sector where innovations are usually under public 

scrutiny early on in their development (Albury, 2005). ‘Safe spaces’ where experimenting is allowed 

can be useful to develop innovative ideas into products or services. The third component emphasizes 

dissemination of innovations. This usually is the replication of ‘best practices’, which can be 

problematic as a specific context is important for the success of innovations. Mechanisms of 

dissemination in the public sector can be e.g. lateral networks or peer recognition (Albury, 2005). The 

fourth component, analyzing and learning, is critical in innovation processes. Not only successful 

innovation, but also failed ones need to be analyzed. Understanding how and why innovations 

succeeded or not is difficult, but necessary to build dynamic innovation capabilities in PSOs.  

 

                                                           
7 This is also reflected in the case studies; ICT and big data are closely related.  



59 
 

I argue that these components of public innovation can be managed, but it depends on the nature of the 

PSO whether this can be done effectively using strategic management theories like the DCV (J. P. 

Hansen & Ferlie, 2016). PSOs have a different receptivity towards innovation, based on three 

dimensions. Here these three dimensions are discussed for local city governments in the Netherlands.  

 

First, the degree of administrative autonomy reflects the boundaries for strategic action; PSOs can be 

restricted by their mandate (Bryson, 2004; Hansen & Ferlie, 2016). With a greater autonomy, the PSO 

has more room for innovation (Wynen et al., 2014). In the Netherlands, the autonomy of local 

governments is written down in the Dutch Constitution. Although the extent is not defined precisely, 

Dutch local governments have a large autonomy, written down in the ‘Code Intergovernmental 

Relationships’. The autonomy to innovate is also reflected in the large amount of topics that local 

governments cover, from safety, housing, local economy to youth care (Schaap, 2012). Second, the 

degree of performance-based budgets targets the survival of PSOs. When the PSOs’ budgets are 

performance-based, PSOs are pressed to carefully manage the allocation of resources to maintain 

PSOs’ performance. Budgets of Dutch local governments are largely independent of their 

performance, which does not imply that strategic management is not applicable (Hansen & Ferlie, 

2016). When performance-based budgeting increases within Dutch local governments, it can be 

expected that innovative output increases. E.g. the department of Research and Statistics in the 

municipality of Almere is financed performance-based, which results in a continuous process of 

increasing the efficiency and quality of their output. Third, the degree of competitive environment 

reveals the external pressures to innovate. Under such pressures, a lack of strategy and management 

would threaten the survival of PSOs. Forms of competition exist for Dutch local governments. The 

cities brand themselves in order to compete for talent, investments or jobs and cities compete on 

attention of the rest of the Netherlands or world, e.g. in the Global City Indicators Facility.  

 

The difference between private and public innovation might be just a matter of degree instead of 

fundamental (De Vries et al., 2015). Antecedents are similar, and I argued that strategic innovation 

management can be applied to the public sector (Albury, 2005; Hansen & Ferlie, 2016). One of the 

concepts of strategic innovation management discusses the DCV. This view fits the subject of this 

study as it refers to the shifting character of the (public) environment and emphasizes the role of 

management in aligning the organization to these shifts. Moreover the DCV links to the entire public 

innovation process, and scholars already introduced the DCV in the public sector.  

 

9.2 Dynamic Capabilities View 

9.2.1 Dynamic capabilities in the public sector 

The DCV has been extended to the public sector in the last decade (Piening, 2013). To recall, the 

dynamic capabilities modify and build organizational capabilities (Eisenhardt & Martin, 2000; Teece, 

2007). Hansen & Ferlie (2016) indicate that ‘like for-profit firms, PSOs function as a collection of 

resources and organizational routines aimed at fulfilling policy initiatives and providing services 

(Bryson et al., 2007; Harvey et al., 2010; Pablo et al., 2007).’ All organizations modify their organiza-

tional capabilities in order to increase their effectiveness. As indicated, local governments are required 

to innovate, so these strategic management practices could increase the local governments’ legitimacy. 

We can conclude that the DCV is a useful concept to both understand and manage innovation in PSOs. 

 

9.2.2 Public dynamic capabilities and corresponding micro-foundations 

The scant scholarly work in public sector innovation literature ranges from theoretical discussions on 

the applicability of strategic management theory on PSOs (Hansen & Ferlie, 2016) to qualitative 
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studies on the use of dynamic capabilities in health care (Ridder et al., 2007) or quantitative analysis 

of public broadcasting companies (Maijanen-Kyläheiko et al., 2013). Rather than examining the entire 

innovation process, these scholars display the most prominent dynamic capabilities. This approach can 

be questioned, as in innovation and change a full account of dynamic capabilities is needed (section 

9.2.5). Piening (2013) conclude in a review on dynamic capabilities that PSOs benefit from for 

instance knowledge sharing capabilities or reshaping capabilities (Jones et al., 2005; Lee, 2001). For 

managing change in PSOs, micro-foundations for the coordination of activities, communication or 

learning are important (Piening, 2011, 2013). Table 3 summarizes the empirical studies about dynamic 

capabilities in the public sector, including the micro-foundations (skills, processes, procedures, 

organizational structures, decision rules, and disciplines (Teece, 2007)) that are part of these 

capabilities. 

 

Table 3 - Public dynamic capabilities and corresponding micro-foundations 

DC Micro-foundations 

Dynamic 

improvisation 

capability (Pablo et al., 

2007; Vera & Crossan, 

2005) 

Communication  

Improvisation training  

Experience and knowledge increase 

Open experimentation culture 

Real-time scoping of environment  

Leadership and trust 

Learning (Guimaraes 

et al., 2011) 

Knowledge codification 

Employee training 

Coordination of 

activities (Guimaraes 

et al., 2011) 

Cross-functional teams 

Embedding of equipment for planning, monitoring, control of activities 

Absorptive capacity 

(Easterby-Smith et al., 

2008) 

Boundary spanning activities of managers 

Weekly meetings between senior managers 

Cross-functional discussion forums. 

Innovation 

Implementation 

(Piening, 2011) 

Employee-training (internal learning routine) 

Build commitment through broad participation 

Daily communication practices for knowledge diffusion 

 

9.2.3 Organizational capabilities 

Common in the different definitions of dynamic capabilities is that they act upon a lower level of 

capabilities, which are called ‘competences’, ‘resource-base’, or ‘operating routines’ (Amit & 

Schoemaker, 1993; Teece et al., 1997; Zollo & Winter, 2002). To avoid confusion in discourse, in this 

thesis I refer to them as organizational capabilities. The organizational capabilities serve the stationary 

processes within the PSO (S. Winter, 2003). Dynamic capabilities aim to change the organizational 

capabilities. Both types of capabilities are abstract concepts. As argued, dynamic capabilities are made 

up of micro-foundations, which are simple activities and resources (Teece, 2007). So rather than the 

abstract dynamic capabilities themselves, it is their corresponding micro-foundations that change the 

existing organizational capabilities.  

 

Klievink & Janssen (2009) noted that advancements towards a further stage of e-government 

development
8
 depends on the acquirement of the dynamic and organizational capabilities needed for 

that stage (Klievink et al., 2016). They make a case for implementing dynamic and organizational 

capabilities in order to increase the readiness of the local government regarding innovation in e-

government. Klievink et al. (2016) propose a set of organizational capabilities for big data readiness 

                                                           
8 Consequently also the introduction and innovation of DDPSs.  
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(DDPSs included) in the public sector. These are IT governance, IT resources, internal attitude, 

external attitude, legal compliance, data governance, and data-science expertise (Appendix 1). 

Following the reasoning in this study, the indicated micro-foundations can support in building these 

organizational capabilities. But first, the dynamic capabilities and corresponding micro-foundations 

need to be built themselves.  

 

9.2.4 Building dynamic capabilities in the public sector 

Currently most local governments are not aware of dynamic capabilities or not in the possession of 

dynamic capabilities. Scholars have studied the creation and enactment of dynamic capabilities in the 

public sector (Pablo et al., 2007). Empirically grounded, they suggest three phases, being 1) the 

identification of a dynamic capability, 2) the enabling of a dynamic capability, and 3) the management 

of ongoing tensions. Key individuals (managers, floor employees) seem important in the development 

of dynamic capabilities. As they state: ‘By gathering and analyzing data from people who have been 

charged with finding ways to continually improve organizational performance, even in the face of 

financial resource reduction, it is possible to present relevant and useful information about how this 

process can be accomplished (Pablo et al., 2007, p. 692). ‘This process’ refers to the development and 

management of strategic approaches like the DCV by people within the organization. This approach 

seems just one way to build dynamic capabilities, by starting from identifying a dynamic capability. 

Another way could be to start with a required dynamic capability and scope its relevant micro-

foundations. As these micro-foundations are the actions and routines that can be codified, trained and 

disseminated throughout the organization, this approach might also be fruitful. A first step to this 

approach is done in this study by selecting a holistic framework and empirically examining the 

corresponding micro-foundations.  

 

9.2.5 Introducing the framework 

Several frameworks have been introduced which further explicate the concept of dynamic capabilities. 

One of these framework is proposed by Den Hertog (2010). This framework can be used to study 

public sector innovation in DDPS because 1) it aims to incorporate services, and is not biased to 

manufacturing, 2) it is not context-specific, thus useful to study any kind of innovative organization 

(Janssen, 2015), and 3) this framework resembles the framework of Albury (2005) that deals with 

public innovation (Section 9.1.4). This third aspect indicates that Den Hertog’s framework fits the 

public sector as well (Figure 6). Den Hertog’s framework is comprised of six dynamic capabilities, 

being ‘Sensing user needs and technological options’, ‘Conceptualization’, ‘(Un)bundling’, ‘Co-

orchestration and Co-production’, ‘Scaling and Stretching’, ‘Learning and Adapting’
9
. In this study the 

framework is slightly adapted. (Un)bundling is part of co-orchestration, since the activities to bundle 

or unbundle have everything to do with orchestration. Den Hertog (2010, p. 160) highlights that 

regarding (un)bundling activities in co-orchestration ‘many service propositions are combinations of 

service elements … of different service providers ... . It implies that the core service provider … has to 

co-design and co-produce a service innovation with other suppliers and manage the accompanying 

alliance.’ Furthermore, ‘learning and adapting’ is not only seen as an ex-post reflective activity, but 

also as a capability with an active part. There are micro-foundations which stimulate learning in the 

innovation process, thereby actively changing the project’s development into the direction required by 

e.g. inhabitants, city stakeholders, or politics.  

For the relation between Albury’s and Den Hertog’s framework, it is clear that the dynamic capability 

of sensing has everything to do with the generation of possibilities, as possibilities stem from either 

the needs of users or new technological opportunities. Here the innovation process often starts. 

                                                           
9 For elaboration see part A.  
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Incubating and prototyping deals with the translation of ideas into actual innovations, which resembles 

conceptualization. Orchestration and production activities are required to come to an actual 

innovation. Both ‘replication’ and ‘scaling’ point towards the further dissemination of the innovation, 

and ‘learning’ corresponds in both frameworks to the reflectivity on the innovation process.  

 

 
Figure 6 - Indication of the relation between Albury (2005) and Den Hertog (2010) 

 

9.2.6 Foundations of the Dynamic Capabilities View 

The Dynamic Capabilities View (DCV) has been introduced by Teece et al. (2007; 1997) in a reaction 

to the Resource-Based View (RBV). In the RBV, organizational resources create competitive 

advantage in an assumed stable environment. Dynamic capabilities explain how firms can create or 

maintain  competitive advantage in a dynamic environment where existing organizational resources 

need renewal. They are the ability to ‘integrate, build, and reconfigure internal and external 

competencies to address changing environments (Teece et al., 1997, p. 516).’  As higher-level 

capability, they distinct from organizational capabilities which are used to perform daily business. 

Dynamic capabilities are stable, as abstract constructs they do not change (Ambrosini & Bowman, 

2009). Dynamic capabilities often consist of simple and experimental processes (micro-foundations) 

which use knowledge in new ways to solve complex issues through adapting the firm to the volatile 

environment (Eisenhardt & Martin, 2000). The content of these processes can change, e.g. when user 

needs are sensed using a Twitter monitor rather than a questionnaire. Dynamic capabilities focus on 

improving organizational capabilities, rather than at sustainable competitive advantage (so the 

improved organization mediates between functioning dynamic capabilities and performance).  

 

The DCV raised critiques because of its conceptual rather than practical discussions about the 

capabilities (Di Stefano et al., 2010). To follow scholars in recent publications, there are simple 

activities and resources that together form a capability; the micro-foundations (Teece, 2007). These 

activities are found on ‘the shop floor’ (Salvato & Rerup, 2011, p. 473). Examples are knowledge 

sharing, empowering lower-level employees, composition of a multi-disciplinary team or scanning 

activities. Janssen (2015) designed questionnaire items to quantify and demystify dynamic capabilities 

(Appendix 2). Both these generic micro-foundations and the public micro-foundations of table 3 are 

the starting points for this study. Together with Den Hertog’s they were the broad scope with which I 

started the interviews (Interview guide in Appendix 3).  
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10. Methodology 

10.1 Research preparation 
This research started with thoroughly examining the topics ‘smart city’, ‘data-driven public services’, 

and ‘(public) service innovation’. I read newspaper articles, books, and scientific studies, joined a 

MOOC
10

 and attended a conference
11

. Getting the grips on the reality of the public sector was 

particularly important, so I contacted around 10 civil servants in several local governments, as well as 

other PSOs, public consultancy, and universities. E.g. the case in which civil servants developed a 

platform for public transport data has been studied
12

. From this example I started to understand the 

public sector processes that are needed to develop such DDPSs. The contacts were also important for 

sampling the studied cases. 

 

10.2 Methodological considerations 
This study is to a large extent exploratory in the sense that it builds upon theoretical notions of micro-

foundations (section 9.2.2 & 9.2.6) and broadens these notions with empirical micro-foundations that 

could become the building stones of public dynamic capabilities. Also I examine the nature of 

innovation in DDPS and its related organizational capabilities, which cannot be based on literature 

neither empirics since both are lacking. This justifies the broadly inductive approach. In inductive 

research conceptualizations of new phenomena have two features, they build on broader theoretical 

notions and they catch all the relevant empirical aspects of the new phenomena (Flyvbjerg, 2001).  

 

To understand how public managers could use dynamic capabilities in managing data innovation, an 

interpretivist paradigm suits best as this paradigm takes into account the interpretation of reality by the 

interviewees. Furthermore, this paradigm allows to study the phenomenon of data-innovation in-depth, 

and in its (interpreted) context, using thick descriptions. The ontological stance fitting this study is 

constructionism, as it grasps how real-life contexts are constructed by the actors involved (Creswell, 

2003). Rather than being ‘out-there’, the organizational and dynamic capabilities are ‘produced 

through social interaction’ (Bryman, 2012, p. 33). 

 

10.3 Research strategy 
The research question can only be answered through a qualitative approach. To understand the 

richness of the public context and how micro-foundations of dynamic capabilities act upon innovation 

processes, an in-depth study is required (Ambrosini & Bowman, 2009; Piening, 2013). A practical 

argument why the qualitative study design is used is that cases are lacking to conduct a quantitative 

study. 

 

10.4 Research design 
To understand the micro-foundations at work in local governments, I used a multiple case study design  

for several reasons (Eisenhardt, 1989; Yin, 2009). First, a case study usually combines data derived 

from different sources, which results in holistic and thick descriptions about the innovation processes 

unfolding in local governments. Second the case studies allow for an in-depth understanding of real-

world contexts. Third, to understand dynamic capabilities, scholars indicate that case studies are 

highly useful (Helfat et al., 2007; Ridder, Hoon, & McCandless, 2009). Other scholars make a strong  

 

                                                           
10 Massive Open Online Course ‘Smart Cities’ offered by FutureLearn, created by The Open University. 
B
 Beyond Open Data Event in Eindhoven (March 29, 2016) 

12 The developments started in 2003; this currently is the only platform world-wide handling data of each public 

transportation vehicle driving in the Netherlands 
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Table 4 - Cases 

Case Description 

 

SMART is a tool developed by the local government of Enschede with the 

aim to increase accessibility in the Twente-region. Due to a lack of budgets, 

normal physical traffic measures could not be taken. This tool, comprised of  

a back-end system with added services in an interface (app), is nudging 

commuter’s traffic behavior and providing information about traffic. 

Services are e.g. traffic jam forecast, traffic challenges with friends, or 

earning gifts (nudging). The developments started in 2009, before hypes 

around ‘Smart City’ and ‘Smart Mobility’ were unfolding. Past year, the 

ownership of SMART has been transferred to a private company.  

 

The Energieatlas is the result of the European project ‘Mitigations in Urban 

areas, Solutions for Innovative Cities’ (MUSIC). In MUSIC, European 

organizations developed calculation modules for several energy topics, like 

solar potential, energy poverty, or energy saving potential. Civil servants of 

the municipality of Rotterdam wanted to valorize the output of MUSIC, and 

started to develop an interface where data stemming from these modules are 

shown on the map of Rotterdam. To the developers, this data is a new 

resource for the local government to ‘buy-in’ into the city processes. 

Currently a new version of the Energieatlas is under development. 

 

 ‘Dagje Strand’ is a pilot in which civil servants of the municipality of Den 

Haag experimented with traffic data. The aim of this pilot is to increase the 

accessibility of the beaches of Scheveningen by combining open and own 

data. Different data sources were coupled and the experiment became 

larger. At a certain moment, the Traffic Manager wanted to achieve results, 

and decided to eliminate a lot and focus upon a small service that could be 

built in a month. This resulted in an interface on the website of the 

organization City Marketing, providing real-time information about the 

fastest routes to Scheveningen and the availability of parking lots.  

 

Positive Drive is an app for traffic campaigns in the city of Breda. Positive 

Drive aims to increase traffic safety using nudging. A Traffic Manager in 

Breda came with the idea to nudge people’s behavior after he saw a 

highway- advertisement which uses users’ GPS-data. He contacted IJsberg 

Consultants, the company behind the advertisement. IJsberg is paid by the 

local government of Breda, but except for the real technical developments, 

the development regarding the concept and tool took place in close 

cooperation. Positive Drive is a case which differs to some extent from the 

other cases as the role of external organizations was larger.  

 

The Straatkubus is an Early-Warning System aimed at providing 

information about the quality of life in neighborhoods, at the geographical 

level of zip codes. Rather than rebuilding neighborhoods of the ‘80s and 

‘90s, the municipality of Almere wants to adapt both social and technical 

aspects in order to maintain the quality of life. Early indications of bad 

developments are important, as these signals can be used to take action. 

From multiple data sources, the Straatkubus generates information about the 

quality of life. Bundled with the observations of street workers, this tool is 

used to analyze social developments in neighborhoods.  



65 
 

case for this design in providing insights into the dynamics of public sector organizations (McNulty & 

Ferlie, 2002; Piening, 2011). Finally, it is widely recognized that explorative research benefits from 

case studies, as one studies contemporary phenomena in real-life contexts. As Yin (1998, p. 233) 

states: ‘the more the research question seeks to explain how and why events occur, the more the case 

study method will be relevant.' Instead of a single case study, I conducted a multiple case study. This 

increases the external validity of the study, and reliability of my interpretations of reality as findings of 

each case can be corroborated with the other cases (Yin, 2009). Furthermore in multiple cases stable 

similar patterns can be revealed. Multiple cases also allow for comparison. In the case study, I follow 

Eisenhardt (1989) who proposes the following steps, being 1) getting started, 2) theoretical sampling, 

3) data collection, 4) analyzing data, 5) theoretical validation. 

 

Before explaining the sampling technique, first the unit of analysis needs to be defined. This is ‘the 

innovation process of a DDPS´. To select the cases, three aspects of this unit are important. First the 

innovation process has to be studied from start to a functioning service. The second aspect highlighted 

is the role of data. The service must be based upon big data or generate data. The third aspect is the 

service. The local government is a public service provider, and innovated products are technological 

delivery systems to enhance the services (Den Hertog, 2010). Therefore these products can be seen 

service-products. This unit of analysis is the study’s core, and enriched with the contexts in the cases. 

 

Regarding sampling, I followed a purposive method, which is non-randomized in nature. I started with 

compiling a list of potential cases in which (semi-)public data-driven services were developed. The 

cases I wanted to study needed to meet the following requirements, being 1) covering the unit of 

analysis 2) within the local government 3) as driving innovator, and 4) only from within the 

Netherlands in order to avoid measuring differences between different cultures and innovation 

systems. Through these requirements, the list shrank to a handful of cases, regardless of my efforts to 

enlarge the list. Within these possible cases, maximum variation was achieved in case-selection. Due 

to the nature of data innovations, many of the cases are traffic-related. Therefore I intentionally 

approached the non-traffic cases, in order to find important shared patterns across the heterogeneous 

cases (Eisenhardt, 1989). Of this small list, I was able to study 5 cases (Table 4). After sampling the 

cases, I sampled the interviewees. At least two actors needed to be interviewed, to cross-check the 

stories of each person and increase the contextual understanding of the case. One of these actors 

needed to be the main innovator and the others also actively engaged in the innovation process. 

Consequently, at least one of the interviewees is a civil servant. Both steps in sampling stopped after 

saturation took place or due to practical issues like the absence of more interviewees.  

 

10.5 Research method 

10.5.1 Data collection 

The study’s data is retrieved from different sources. Interviews were conducted, documents (policy, 

newspaper, working documents) reviewed and the innovation product-services assessed (Table 5). 

These different types of data allow for triangulation, which increases the quality of the thick 

descriptions and analyses (Yin, 2009). Documents and outcomes of the innovation process were also 

used to thoroughly prepare for the interviews. Furthermore, I prepared myself for the research by 

enhancing the knowledge on how to conduct qualitative research. Including the additional documents I 

received in the meetings, there were sufficient documents to validate the interview data. 

 

The interviews were semi-structured and in-depth (DiCicco-Bloom & Crabtree, 2006). This allowed 

for discussing the specific context of the case to come to a better understanding of how people were 
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Table 5 - Cases, interviewees and sources 

Case Interviewees Documents (referenced when publicly available) 

SMART 

Twente
13

 

1 Traffic Manager 

2 Policy Advisor 

Projectplan ‘Incentive Zone’ (pre-phase development SMART)
14

 

Policy letter to the City Council
15

 

News 

Energie-

atlas
16

 

1 Urban Planner 

2 Geo Specialist 

Navigating the exciting MUSIC journey
17

 

Presentation ‘Energieatlas Rotterdam’
18

 

Publication of ESRI
19

 

News 

Dagje 

Strand
20

 

1 Traffic Manager 

2 ICT expert 

3 Marketing 

Manager 

Projectdocument ‘Slimmer naar Scheveningen’  

Presentation ‘Slimmer naar Scheveningen’
21

 

Presentation ‘Dagje Strand’
22

 

News 

Straat-

kubus 

1 Policy Advisor 

2 Head Research 

3 ICT Specialist 

Code of Conduct Straatkubus 

Projectdocument Straatkubus 

Projectdocument ‘Achter de voordeur’
23

 

Presentation ‘Straatkubus’ 

News
24

 

Positive 

Drive 

Breda
25

 

1 Traffic Manager 

2 Project Leader 

(external company) 

Review ‘Positive Drive’
26

 

Factsheet ‘Positive Drive’ 

Action plan ‘Beter Benutten’
27

 

News 

 

acting in the innovation process. For these interviews, a guideline is developed. Despite the semi-

structured approach, this guideline is rather detailed. This allowed me to vary by zooming in on 

peculiarities in the cases but also to go in-depth. I sent the guideline beforehand to the interviewees, so 

they could come prepared. This is important, since the case study has a retrospective character. 

Interviewees needed to remember the process. For the guideline, I used the framework of Den Hertog 

(2010) and indicative micro-foundations as explained in the theory section. To enrich the abstract 

concept of ‘data’, I used characteristics of data as explained by the OECD (2015). These 

characteristics are used instrumental, to be able to pose questions regarding specific issues on data. 

With data, six issues are important, being 1) access, 2) portability and interoperability, 3) linkage and 

integration, 4) quality and curation, 5) ownership and control, and 6) pricing and value (Appendix 4). 

These issues are more important when data is involved in providing services or decision-making, or 

more data is accumulated and opened to third parties. Together with Den Hertog’s (2010) framework, 

these data-characteristics are input for assessing innovation processes in local governments. This 

                                                           
13

 www.smartintwente.nl 
14

 http://docplayer.nl/9776241-Incentive-zone-enschede.html 
15

 http://ris.enschede.nl/stukken/10432/ 
16

 http://www.rotterdamclimateinitiative.nl/energieatlas/index.html 
17

 https://issuu.com/meneerdeleeuw/docs/navigating-the-exciting-music-journ 
18

 https://ecp.nl/item/4178 
19

 http://magazinearchief.esri.nl/userfiles/usersdata/1004/library/8481/1_rotterdam_pakt_sturende_rol_in_ energievraagstukken.pdf 
20

 https://denhaag.com/nl/scheveningen/route 
21

 http://www.verkeersnet.nl/archief/jaarcongres2015/Slim%20naar%20Den%20Haag.pdf 
22

 https://www.zwolle.nl/sites/default/files/gig-dagje-strand.pdf 
23

 http://businesscases.effectieveschuldhulp.nl/wp-content/uploads/2013/12/Almere-Straatkubus-Achter-de-Voordeur-casebeschrijving.pdf 
24

 Amongst which: https://www.wijkendordrecht.nl/sterrenburg/sterrenburg-vitaal/de-straatkubus 
25

 www.positivedriveapp.com 
26

 http://www.connectingmobility.nl/Rondetafels+Smart+Mobility/Human+Factors+en+gebruikersgedrag/Lessons+learned/downloads_ 

getfilem.aspx?id=3053. 
27

 http://docplayer.nl/10437668-Ileidraad-format-plan-van-aanpak-voor-startbeslissing-maatregel-beter-benutten.html 
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instrumental framework has been tested in an interview with a civil servant developing a data-

innovation in the municipality of Rotterdam.  

 

Interviews lasted between 1 and 1.5 hours. They were recorded after permission. During interviews, I 

did not follow the exact order of the interview guide. The interviewees were encouraged to tell the 

story of their inventions from the start to the current status. Along their explanation of the innovation 

process, I asked questions related to my guideline when clarification was needed or subjects were not 

mentioned. This process has the advantage that the interviewee is in a ‘telling mood’. Without 

questions from the researcher, the interviewee provides required information. Consequently, the 

influence of the interviewer is as low as possible, which is necessary to get unbiased information. A 

last important step is the revision of the case studies and corresponding analyses by the interviewees. I 

sent these texts to the interviewees for approval on the quotes and to give the opportunity to highlight 

misunderstandings. In this way, the researcher’s bias is avoided as much as possible.  

 

10.5.2 Data analysis 

The analysis comprises the process from messy data to a coherent case study. First the recorded 

interviews were transcribed. These transcriptions were coded in NVivo. For coding, the template 

analysis method has been used as a further specification of one of the steps of Eisenhardt (Eisenhardt, 

1989). This method is not as inductive as the grounded theory method and allows for an a priori 

definition of certain codes and themes. Since the basis of this research is an already existing dynamic 

capability framework which is enhanced with mostly new concepts of micro-foundations, this method 

suits best. Coding concepts of the Grounded Theory Approach have been used, even though this 

approach is not followed (Boeije, 2005; Glaser & Strauss, 1967). The coding has been conducted in 

the following four steps: 

 

1. Coding based on a priori defined codes stemming from Den Hertog’s framework and existing 

micro-foundations in literature, as indicated in the theory section. 

2. Open coding to cover any new micro-foundation and to examine the organizational 

capabilities which are put into practice according to the interviewees. The micro-foundations 

are actually happening activities, skills in the cases. (So not micro-foundations which are 

mentioned as ‘could be useful’ but not done). Only positive or also negative?   

3. Axial coding was done to structure codes and sub-codes. Here the new open codes were 

structured according to Den Hertog’s framework
28

, and a priori codes were aligned with the 

new codes. 

4. Structural coding was done to examine the link between dynamic capabilities and 

organizational capabilities. This step is not about coding itself, but about the interpretation on 

basis of the data. 

 

The analysis of the cases follows the steps proposed by Pettigrew (1990) which are useful in dynamic 

capabilities research
29

. The cases were first analyzed separately, to conduct a within-case analysis. In 

doing so, one becomes intimately familiar with the case and understands which micro-foundations 

were in action and how these were building or triggering organizational capabilities regarding data-

innovation. In this within-case analysis, I chronologically built stories about the process of innovation, 

enhanced by the explanations of how micro-foundations were acting. Then I analyzed the cases in a 

cross-case pattern analysis. Here distinctions and similarities between micro-foundations were 

                                                           
28

 Literature suggests that different dynamic capabilities are underpinned by different sets of micro-foundations 

(Helfat et al., 2007). 
29

 As further explication of Eisenhardt’s (1989) fourth step of case study research. 
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examined, which allowed for building a robust framework on micro-foundations of dynamic 

capabilities. Results of the process were interpreted against the background of literature relating to 

dynamic capabilities and (public) service innovation. 

 

10.6 Quality criteria 
Throughout the method section, I discussed quality criteria for this study. In this section I summarize 

them. Different criteria are used to assess the rigor of qualitative research, but for case study research 

the most common are those proposed by Lincoln and Guba (1985). Their two main themes are 

trustworthiness and authenticity. Trustworthiness relates to the research process, whereas authenticity 

points towards valorization of the findings. Regarding the latter, I aimed to stay as close to reality as 

possible, which increases the managerial applicability of the study. Furthermore, managerial issues 

regarding innovation in DDPSs are highlighted. The major part about research quality relates to 

trustworthiness, which covers the aspects of credibility, dependability, transferability, and 

confirmability. 

 

Credibility refers to the value and believability of the findings. Conducting the research in a plausible 

manner and demonstrating this plausible research process are two facets of credibility. A thorough 

(theoretical and practical) understanding of the studied subject and a structured approach to data 

collection and analysis improved the credibility of this study. Also, (theoretical) triangulation of the 

written-up inputs optimized their internal validity (Yin, 2003). In this study this is reflected in the 

multiple sources used, and the respondent validation of the written case studies. Furthermore the 

research steps are explained in the method as a means to increase research transparency. Standards 

procedures (interview protocol, coding) also enhanced credibility as it makes replication easier. 

 

Dependability discusses the reliability of the study, and thus the accuracy of the data. The reliability 

was increased during discussions about the study, and the respondent validation of the findings. The 

accuracy of the data increased by interviewing more than one person on the same topic ánd by using 

other documents as input. This converges the lines of evidence.  

 

Transferability refers to the generalization of the findings. To increase the transferability, I included 

thick description on the cases. Lincoln and Guba argue that thick descriptions ‘provides other with 

what they refer to as a database for making judgments about the possible transferability of findings to 

other milieux’ (Bryman, 2012, p. 392). The generalization of the findings of case studies has to be 

approached with care. To increase generalization possibilities, I aimed at a high within-variation of the 

sample. Due to a limited amount of cases, three of the cases relate to traffic. However, with findings of 

two non-traffic cases, the context in which the findings are applicable is broadened.  

 

Confirmability reflects the objectivity of the researcher. I was aware of my constructivist view on 

reality, thereby not being neutral by default. To avoid researcher’s bias, respondent validation and 

triangulation were important. 
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11. Results 
In this section, the results of the study are described by highlighting every micro-foundation that exists 

in the cases, which are structured by Den Hertog’s (2010) framework. These micro-foundations are 

processes, skills, procedures, organizational structures, decision rules, and disciplines which appeared 

in the cases (irrespective of how strong they are developed), and are derived from a within and cross-

case analysis. As they relate to de-contextualized dynamic capabilities, they are also formulated in a 

generic nature. Through this approach, I start building a dynamic capabilities framework for different 

types of public sector innovations. These micro-foundations do not only stem from the local 

government, but also from related partners. For the micro-foundations which come from external 

partners, I introduce the concept of ‘borrowed micro-foundations’
30

. In a way, the local government 

borrows the micro-foundation in order to support the project, and consequently change aspects of the 

organization. Thick descriptions of the cases and their analyses can be found in Appendix 5.  

 

11.1 Micro-foundations in cases 

11.1.1 Sensing user needs 

The identification of a target group occurred in all cases at the start of the projects. In some cases 

more target groups were identified during the project, e.g. in the Energieatlas-case, where after a few 

years the target group was split in four new groups. When marketing (referring to scaling) of the 

intended service seems important, the target group must be specified in order to reach out to 

specifically this group, as was found in the SMART-case and Positive Drive-case. Understanding who 

will use the service is a first step in understanding the needs of these users.  

 

Needs of the target groups were usually assumed rather than tested. In some cases, also the real needs 

of users were assessed which mostly occurred towards the end of the innovation process. Janssen 

(2015) also proposes the observation and evaluation of user needs. This is a vital process in the 

development of a service, and happened e.g. in the co-innovation process of the Straatkubus-case, by 

using a Twitter-monitor in the Dagje Strand-case, and during meetings in the Energieatlas-case. These 

processes can comprise of meetings in which the concept and technique are presented to and tested 

with users. Ex-ante feedback of concepts occurred with professionals, but usually not with users. The 

assessment of political needs closely related to the context of the public sector. In all cases, innovators 

deliberated about the involvement of the politics in the project; whether political support would be 

advantageous or not. For instance in the Straatkubus-case, local politics lobbied for budgets and 

addressed development issues (regarding laws) at the national government. In other cases it was 

mentioned that political involvement would only have delayed or stopped the developments.  

 

When the product-service was launched, in several cases the usability was assessed. This was done via 

logging actual use, a micro-foundation also proposed by Janssen (2015). The frequency of use of the 

service indicates whether users actually need the product-service. Furthermore ex-post feedback 

possibility is necessary to qualitatively review the product-service. This can be done by technology, 

e.g. Positive Drive received feedback via the mail and reviews in the app-stores of Apple and Google. 

In other cases meetings sufficed, e.g. in the Energie-atlas-case, where the developers arranged contact-

moments with users.  

 

The micro-foundations customer-focus (Positive Drive-case and Straatkubus-case) and co-innovation 

(Straatkubus-case) are case-specific. Regarding customer focus, the developer of IJsberg stated ‘We 

                                                           
30 When local government closely cooperates with organization, it uses the organization’s capabilities.  
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do not develop a product for the government, we create a product for a customer’. And the local 

government adopted this view, as he stated: ‘They see, in contrast to other mobility experts, a car 

driver not as a car driver but as a customer that you need to tempt to make another choice.’ Regarding 

the co-innovation structure in developing the Straatkubus, it appeared that assessing user needs is 

easier since both producer and user are closely connected. In part, the user is even the producer.  

 

11.1.2 Signaling technological options 

Den Hertog (2010) presents ‘sensing user needs’ and ‘signaling technological options’ as one dynamic 

capability. Regarding DDPSs, signaling technological options is important enough to discuss it 

separately, and highlighted by Vera and Crossan (2005) as real-time scoping of the technological 

environment. This is mainly based upon personal interests. E.g. in the Energieatlas-case, the innovator 

is interested in DDPSs and their introduction in the public domain. The interests can be enhanced by 

experience within the field of application and experience with technological innovation. Being 

knowledgeable about your own working field (e.g. traffic) and the technological developments 

occurring in that field helps coupling problems or challenges to technological opportunities. This 

cognitive process is difficult to explain, but is vital to the proper development of technological 

innovations. E.g. in the Positive Drive-case, the Traffic Manager was able to connect traffic safety to 

tracking and nudging technologies. Only in the Straatkubus-case, continuous investments in 

technological capabilities and knowledge exist. The department of R&S invests in its employees; this 

could be a fruitful activity to increase civil servants’ experience with technology and innovation. 

 

Another way in which technological options were examined was by the consultation of external 

organizations, e.g. companies or universities. In the SMART-case, in a procurement process the 

developers learned about several technological solutions for their problem. And in the Straatkubus-

case, one of the developers officially worked for an ICT-company and was detached at the 

municipality for several years. Consequently, they tapped into the knowledge residing in the company. 

And through the intimate contacts between IJsberg, the NTHV and the local government (Positive 

Drive-case), different technological options could be explored and internalized in the organization.  

 

Throughout the innovation process, technologies are examined by prototyping technologies. In 

prototyping, the appropriateness of technology is scrutinized. This is also part of ‘conceptualization’, 

but nevertheless important in ‘signaling technological options’ as in this process the technological 

impossibilities are assessed. E.g. in the Straatkubus-case, technological fixes needed to be searched 

when it became clear that the shapefile-format’s load was exceeding the limits for a web-based viewer.   

 

11.1.3 Conceptualization 

First of all, personal characteristics like perseverance, enthusiasm, or creativity are vital during 

conceptualization (further explained in chapter 13). To different extents, every developer possesses 

them. Together these personal characteristics make that a concept is created, but also that the concept 

becomes a prototype. The Policy Advisor was able to convince the politics to continue the 

development of SMART, and also in other cases this type of perseverance was found. Closely coupled 

are personal skills. The skills of the General Advisor regarding ICT innovation were important in the 

conceptualization of SMART. And in the traffic-cases in general, developers were already skilled to 

work with data. These are specific skills for DDPS, but also general skills are found, e.g. networking. 

In every case, the composition of the team (in both skills and characteristics) was important. In 

heterogeneous teams, the developers were completing each other as stated in most interviews.  
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Although conceptualization is difficult to grasp, different mechanisms emerged that support in this 

process. The first is defining and analyzing the problem. In most of the cases, the project was about 

solving a problem in the city, which gives direction to the project. Furthermore, in all cases a form of 

rivalry analysis was executed. This enhanced the idea of the developers that they needed to innovate 

‘because what we want does not exist yet (Policy Advisor, Straatkubus-case).’ 

 

Throughout the entire process, ideation has been important. A continuous stream of ideas is necessary 

to deal with emerging challenges, as was found in e.g. the Positive Drive case. In cases, ideas were 

also generated with other stakeholders. One danger of ideation is that ideas remain abstract and do not 

materialize in concrete actions, which seemed to happen in the Energieatlas-case and Dagje Strand-

case. Experimentation helped the developers to translate ideas into prototypes. Vera and Crossan 

(2005) highlight experimentation as well, with their ‘dynamic improvisation capability’. Where the 

Positive Drive-case was intentionally experimental, in all the other cases experimentation took place.  

 

Both the concept and the technique were tested. Stakeholder meetings with relevant experts were held 

in e.g. the Straatkubus-case, where the concept was scrutinized. And in the Energieatlas-case, city 

experts and energy experts were involved early in the innovation process. In meetings the techniques 

can be discussed, but the actual testing of the techniques occurs during programming of software. The 

Urban Planner (Straatkubus-case) highlighted the importance of openness and trust in such meetings, 

corroborated by Vera and Crossan (2005). In this culture, the developers were targeting painful issues. 

 

According to the interviewees, the structure of the project was fruitful for the innovation process. E.g. 

in the Dagje Strand-case the project was framed as an experiment and in the SMART-case an 

incremental development approach was used. In the Positive Drive-case and the Straatkubus-case, the 

idea of fast iterations as used; try fast, fail fast. The Traffic Manager developing Positive Drive even 

stated that these fast iterations ‘is how we do it always.’ After the main experimentation ended, the 

projects became more structured. Both in the Energieatlas-case and the Dagje Strand-case, the 

developers indicated the importance of ‘stop talking, start working towards an end-service’. In the 

Dagje Strand-case, the workflow and ideation was codified in working documents. This distributed the 

responsibility of actions over the developers. Similarly, in the SMART-case working packages were 

defined. Another type of structure helpful for innovation was the organizational structure, as indicated 

by the Head of the department of R&S (Straatkubus-case). This department has a performance-based 

budget, meaning that they get paid by their (internal) clients. For R&S there is a pressure to be 

innovative in order to keep their clients satisfied (Hansen & Ferlie, 2016). This department created 

more innovations besides the Straatkubus, which highlights that this organizational structure is helpful.  

 

From idea to product-service, every aspect of the intended product-services needs to be integrated into 

one proposition. Here I touch upon this subject, as it will be explained more thoroughly in the next 

section. Stakeholder interests must be aligned, and financial and support arranged. This can be seen as 

building a business model by the main innovators. To which extent an actual business case was built, 

differed in the cases. E.g. the Straatkubus can be licensed by other municipalities, generated revenues 

for the municipality of Almere. These are delicate issues for local governments, and are subject to the 

last micro-foundation of conceptualization; role balancing (see chapter 12.2). In this micro-foundation 

it is the developers’ task to understand the role of the organization in the issued problem. Whereas for 

private organizations, it is about profits, in local governments this role is far more complex.  
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11.1.4 Co-orchestration and co-production 

As argued in the theory-section, (un)bundling activities are part of co-orchestration and co-

production
31

. In SMART, the heatmap and route-planner belong to external partners and are bundled 

in the service. And in the Dagje Strand-case, both the parking company BKS and Den Haag Marketing 

deliver their services to publish parking information. The developers bundled services into the new 

service, which is consequently co-produced by these stakeholders. Related is bundling efforts of city 

stakeholders. The Straatkubus is a conversation vehicle, whereby e.g. housing services that companies 

deliver are enhanced through the Straatkubus’ information. And in the Energieatlas-case, the intention 

is to engage four group of stakeholders to direct (some of) their activities towards sustainable energy. 

Activities of multiple partners are bundled to increase the quality of life. The difference between 

bundling services and bundling efforts is that the former highlights the enhancement of the service 

itself, whereas in the latter the cities’ quality of life is enhanced by using the service.  

 

The innovator was a networker who easily talked to stakeholders (e.g. financiers, companies, web-

developers) and convinced them to participate or direct their activities. In the Dagje Strand-case the 

Traffic Manager states about his co-developer; ‘she is a smooth talker, and can engage people.’ The 

personal skill of networking seemed important in all the innovation processes. This networking skill is 

necessary in composing the right team, which is also discussed in ‘conceptualization’. The two main 

persons developing SMART balanced each other, as is stated ‘it was clearly the ideal mix of people to 

get to work’. Or the ICT-Advisor (Energieatlas-case) stated that ‘the local government of Rotterdam is 

a large organization; we really looked for people willing and knowledgeable to participate.’ Guimaraes 

et al. (2011) confirms importance of cross-functional teams for the orchestration of activities.  

 

Another activity of co-orchestration lies in sensing and aligning the interests of (city) stakeholders. 

These are public as well as private interests. The main innovator of Dagje Strand aligned the interests 

of BKS with the public needs, as BKS provided its data for free. In all cases, city stakeholders joined 

the development of DDPSs as they benefit. In the Straatkubus-case, the Policy Advisor ‘brought all 

parties together’. These examples indicate that the stakeholder network were composed and steered, in 

their activities and in their additions to the developing service (also Janssen, 2015). One peculiar 

micro-foundation was found in the Straatkubus-case. In the eyes of the innovator, co-orchestration 

also meant by-passing irrelevant parties. Other departments within the organization start to interfere 

with the innovation, and it is a quality not to devote energy to irrelevant interferences. This is also 

emphasized by the Traffic Manager in the Dagje Strand-case and in by the Urban Planner in the 

Energieatlas-case. People might ask questions that are irrelevant for the innovative process. Explaining 

why the questions are irrelevant and ignoring further questions were strategies used by the innovators. 

 

In services, the different aspects of the offering were integrated; the building of the business model. 

But more, as in the integration of aspects, the service has also to be aligned to city visions and e.g. 

moral support. Integration relates to conceptualization, but in this section to co-orchestration activities 

of this micro-foundation is highlighted. In most cases, the main innovator intentionally co-orchestrated 

all aspects to create a product-service. As the Policy Advisor (SMART-case) stated: ‘We had the ideal 

mix (within the team, ed.), we had a concrete cause through which we also had a budget. We had a 

concrete partner, Novay, who triggered us to speed up. We had a university to support in analyses. So 

then you have a couple of parties, which made it an ideal setting to try something.’ In the Straatkubus-

case, the Policy Advisor confirmed these purposive integration-activities. Part of this is the 

orchestration of moral support. The studied innovation processes started with an idea of the innovator. 

                                                           
31 With links to conceptualization, e.g. in the construction of a business model or idea and concept of the service. 
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To develop the actual product-service, moral support of managers, politics, and colleagues is vital. 

E.g. in the Straatkubus-case, the moral support of the local politics enabled national support. Political 

support was vital in every case, the moral support of managers and colleagues was important for the 

projects. Another process is the orchestration of financial support. Budgets can come from European 

projects (Energieatlas, Positive Drive, SMART), national subsidies (Straatkubus), regional programs 

(Positive Drive, SMART) and local budgets (SMART, Dagje Strand, Straatkubus). For the 

Straatkubus, other local governments were investing as well. Money can also come from private 

parties (Positive Drive-case, the SMART-case and the Dagje Strand-case). Together these micro-

foundations mainly focus on co-orchestration of the product-service. 

 

Other micro-foundations focus particularly on co-production. In the Straatkubus-case, the service is 

co-produced with the users. Co-production of the product-service also takes place with other (city) 

stakeholders. E.g. in the Positive Drive-case, the city stakeholders deliver the goods for the web shop. 

In the Dagje Strand-case, BKS and Den Haag Marketing are of vital importance to deliver the service 

to the users. In the Straatkubus-case, others stakeholders deliver data. So production of the product-

service is enhancing by (real-time) productive activities of other stakeholders, whereas the service 

itself (the information) can be enhanced by meetings with the users of that service. Not only the 

service itself is co-produced with city government and user (inhabitant or company), but also the 

intended consequence of the service. This final intended service is either ‘quality of life’ (Straatkubus-

case), ‘energy-sustainability’ (Energieatlas-case), ‘smooth city-transits’ (Dagje Strand-case, SMART-

case), or ‘traffic safety’ (Positive Drive-case). This highlights the importance of co-production. 

 

For these co-productive activities with (city) stakeholders, informal and formal agreements are made. 

E.g. a code of conduct has to be signed by participants (Straatkubus-case). In both the SMART-case 

and the Positive Drive-case, agreements were made about the ownership of the product-services. Also 

in other cases, agreements were made to secure the functioning and scale-up of the product-services.  

 

11.1.5 Scaling and stretching 

Scaling refers to both the step from prototype to service and the increase of use of the service. The first 

micro-foundation is lobbying for existence from the start of the project. An Urban Planner 

(Energieatlas-case) indicated that ‘right from the beginning of the project, I thought about the 

management-issues that would come. In conversations I aimed attract attention to organize this and to 

convince my supervisor to reserve budgets.’ Projects’ developers emphasized that the innovation 

needed to materialize in the organization if the project would be successful. In all cases, proved 

functionality was necessary in order embed services in the organization. Embedding services means 

securing the management of the regular product-service. Micro-foundations are the support of the city 

council, enhanced by the support of colleagues (as mentioned). Another activity is securing 

management budgets, which is difficult because ‘one talks about serious manpower and budgets to 

manage the regular product-service (Traffic Manager, Dagje Strand-case)’. Furthermore, dividing 

responsibilities is necessary for continuation. The interviewed innovators are not the persons to 

manage the innovation, as they start new innovative trajectories. Other people are attributed with the 

responsibility for the regular product-service. In the Dagje Strand-case, the interface is developed and 

managed by the organization Den Haag Marketing. In the Energieatlas-case, the developers found 

another department willing to manage the regular product-service. In the SMART-case and Positive 

Drive-case, proliferation of the developed innovations has been secured by the division of 

responsibilities to companies (resp. Mobidot and IJsberg). Both in the Positive Drive-case and the 

Dagje Strand-case, stated the importance to avoid the Not-Invented-Here-Syndrome. Otherwise other 

civil servants might not want to take over the responsibilities for the regular product-service. A last 
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activity in securing the management is securing the cooperation between the partners in the project. In 

innovative projects, cooperation is usually not formalized but rather spontaneous. Cooperation can 

become structural by formal or informal arrangements, as indicated in ‘co-production’.  

 

The second aspect of scaling is the increase of use. In order to scale easily to other geographical 

locations, SMART has been developed as a modular service. Other micro-foundations were found in 

more cases. The first is marketing the product-service. E.g. after the developers learned that marketing 

went wrong, Positive Drive became coupled to specific traffic-campaigns. Marketing was also done by 

other stakeholders in the Positive Drive-case, e.g. the companies delivering the gifts in the web shop. 

Other ways to increase the use are also shown in the cases. In the Energieatlas-case, the Urban Planner 

indicated that ‘later we started to think for who else this could be interesting.’ This resulted in 

broadening the scope of the service to other user groups. And in the Straatkubus, the developers are 

also thinking which other departments might benefit from the service. The service can also be 

geographically scaled. In the Straatkubus, this is done by involving other local governments in the 

developments. Local governments can also buy a license for the Straatkubus. In the Positive Drive-

case, the service is scaled internationally in a new European project around traffic management. And 

an Urban Planner uses the learnings of Rotterdam’s Energieatlas to build a national Energieatlas. One 

last process is scaling to a new service. Currently the developers of the Straatkubus are studying 

whether they can build a similar tool for the domain of health care. This will be a new service, with 

other types of information based on other data. Here the technical backend of the service is used. This 

is done in other cases as well, were software-parts are used to build other services. E.g. the backend of 

the Straatkubus is used for applications in a university and a manufacturer. 

Stretching refers to generating other impacts with the service than the main intended impact. The first 

micro-foundation of stretching found in all the cases was that of city marketing. City governments 

want to market the cities as smart, due to the ‘smart city’-trend of the last years. E.g. the municipality 

of Enschede searched for an example to brand themselves ‘smart’, and they found the SMART-case 

which was already under development for a couple of years. A second micro-foundation is the 

dissemination of newly embedded ideas in the innovation within and outside the organization, which is 

also highlighted by Piening (2011). The Urban Planner (Energieatlas-case) gives presentations 

throughout the organization with the goal to disseminate the idea of working with data. As this is 

context-specific, more can be found in section 12.2 and 12.3.  

11.1.6 Learning and adapting 

As argued in section 9.2.5, this dynamic capability has both a reflective and an active character. 

Reflections on the cases are subject of S.Q.3, and thus discussed in sections 11.3 and 12.3. The active 

character indicates the existence of micro-foundations, as in the other dynamic capabilities. Openness 

towards learning is a first micro-foundation of learning. In all the cases, the developers showed 

openness towards critiques from other stakeholders. E.g. in the Straatkubus, the developers critically 

reflected upon their activities regarding privacy with other stakeholders. And in the Positive Drive-

case, both the local government and IJsberg were open to each other in their cooperation.  

Learning related to the structure of the project. In some projects, experimentation was intentionally 

designed into the development. Dagje Strand was an experiment to intentionally learn about DDPSs. 

And in SMART, an incremental development approach was used, due to the experiences of the 

General Advisor with ICT-projects. An incremental approach leaves room to learn and adapt. In 

another way, the first years of the Energieatlas-case were a learning trajectory. In the European 

project, the developers of the different cities came together during various meetings to evaluate the 

project. Although the project’s structure can facilitate learning, intentional evaluation is needed.  
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Evaluating occurred during and after the projects. Evaluation during the project relates to the micro-

foundation of testing the concept. In the Straatkubus-case, the developers organized learning networks 

with multiple stakeholders to scrutinize the developments. Also in other cases, stakeholder meetings 

were arranged to evaluate the concept and prototype. Also after the innovation is implemented, 

evaluation is vital. In the Straatkubus-case, they organized yearly learning cycles in the use-phase of 

the Straatkubus. And the apps ‘SMART’ and ‘Positive Drive’ are continuously evaluated by the users.  

 

Important in the functioning of dynamic capabilities is the intentional learning about dynamic 

capabilities themselves. Reflections on the current way of working are important, to renew the micro-

foundations if possible. E.g. in the Energieatlas-case, Positive Drive-case, and SMART-case they 

learned about users and the micro-foundations of user groups and marketing respectively. Throughout 

the projects, the developers also learned how to conceptualize an innovation, for instance by using 

incremental approaches. A last example is that the developers learned to scale and stretch the 

innovation, for instance by using the data that the app generates for evidence-based policy making.  

Besides enhancing dynamic capabilities when needed, in all cases the developers learned about 

organizational capabilities for DDPSs (Klievink et al., 2016)(Appendix 1). E.g. in the Straatkubus-

case, the developers learned about data privacy. Another example is learning on data governance in the 

Energieatlas, by generating SLAs. However, intentional learning about organizational capabilities was 

limited in the cases. This is further discussed in section 12.3. 

 

Table 6 – Micro-foundations  = exist; X = exist but borrowed
32

 

DC Micro-foundations SM SK EA DS PD 

S
en

si
n

g
 U

se
r 

N
ee

d
s Identification of target group      

Assessing user needs – assumptions    X X 

Assessing user needs - tested     X X 

Usability assessment (logging actual use and ex-post feedback)    X X 

Assessment of (local and national) political needs      

Co-innovation with user      

Consumer-focus     X 

S
ig

n
al

in
g

 

te
ch

n
. 

o
p

ti
o

n
s 

Personal interests      

Experience (with field of application and technological innovation) X    X 

Coupling problems to promising technologies      

Consultation of external organizations   X   

Prototyping technology; assess technological (im)possibilities X    X 

Continuous investment in capabilities and knowledge      

C
o

n
ce

p
tu

al
iz

at
io

n
 

Personal characteristics (creativity, perseverance, enthusiasm)      

Personal skills      

Heterogeneous team (knowledge, capacity, network)      

Defining and analyzing the problem      

Rivalry analyses (analyze alternatives)      

Ideation      

Experimentation      

Technical/conceptual testing      X 

Openness and trust      

Project structure      

Organizational structure of department      

Building a business model; integrating constituent parts of the service     X 

Role balancing      

                                                           
32

 SM = SMART; SK = Straatkubus; EA = Energieatlas; DS = Dagje Strand; PD = Positive Drive 
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DC Micro-foundations Sm SK EA DS PD 
C

o
-p

ro
d
u

ct
io

n
/c

o
-o

rc
h

es
tr

at
io

n
 

Personal skills (networking capability of developer)      

Bundling services or efforts of (city) stakeholders      

Bundling department activities      

Composing team      

Sensing (and aligning) interests of city stakeholders      

Composing and steering partner network     X 

Integrating of aspects of service     X 

Orchestrating moral support      

Orchestrating financial support      

Co-producing with city stakeholders of the service      

Establishing informal and formal agreements X     

By-passing irrelevant parties       

S
ca

li
n

g
/S

tr
et

ch
in

g
 

Lobby for existence      

Prove functionality for scaling      

Secure management budgets      

Divide responsibilities    X X 

Avoid Not-Invented-Here-Syndrome      

Secure cooperation      

Develop modularly      

Marketing      

Connecting to other user groups (or departments)      

Scaling geographically     X 

Developing into new service (e.g. by other stakeholders)      

Marketing the city    X  

Disseminating of new ideas      

L
ea

rn
in

g
/a

d

ap
ti

n
g
 

Openness towards learning      

Project structure      

Evaluating      

Learning about dynamic capabilities       

Learning about organizational capabilities (intentional/unintentional)      

 
 43 51 38 33 43 

 
X 3 0 1 5 12 

 

11.2 Important existing micro-foundations for innovation in DDPSs in the cases 
Throughout the analyses and interviews, important effects of the micro-foundations upon the 

innovation process of DDPSs emerged. Table 7 highlights the most important ones (and dynamic 

capabilities) per case, with an explanation of the effect upon the innovation process. They either stem 

from the interviewees or within- and cross-case analyses of the researcher.  

Table 7 - Key dynamic capabilities and micro-foundations 

MF (DC) Explanation in case 

SMART 

Assessing user 

needs (Sensing) 

Although real user needs were not assessed, the assumptions about the user needs were 

discussed, which e.g. resulted in predicting traffic jams.  

Experience (Sign. 

techn. options) 

The Policy Advisor was experienced in working with traffic data. He knew the available 

sources, and how these could be bundled into a service-offering.   

Personal charact. 

(Concept.) 

The General Advisor pointed towards the perseverance-characteristics of the Policy 

Advisor. He persisted in developing SMART when managers wanted to stop the project.  

Experimentation/

Testing 

(Concept.) 

The concept was not built by the local government themselves, but in close cooperation 

with the university and Novay. Assumptions were tested with experts. This resulted in a 

demarcated service. 

Role balancing 

(Concept.) 

Through the entire development of SMART, the developers were balancing the role of the 

government. They saw themselves as ‘launching developers’ for a service the market did 
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not want to develop. They studied the possibility to earn money with SMART, but 

decided that ‘you should not want that as a government’. Due to this and other reasons, 

they finally marginalized their role and hand-over the ownership of SMART to Mobidot. 

Co-orchestration The Policy Advisor brought all ‘ingredients’ together to create the service, by aligning 

activities and interests of stakeholders, and by searching for financial and moral support.  

Develop 

modularly 

(Scaling) 

Due to the modularity of SMART, third-party services could easily be implemented using 

APIs, which decreased the complexity of development. According to the General Advisor, 

due to the modular technology, the omission of forgetting the real user was overcome. 

Divide respons. 

(Scaling) 

To make Mobidot owner (role-balancing) ‘saved’ SMART, as exploitation budgets were 

lacking in Enschede. 

Stretching One important side-effect of SMART is the generation of large amounts of traffic data. 

Project structure 

(Learning) 

According to the General Advisor, without the incremental development approach, 

SMART would not exist. Through incremental steps, new knowledge was incorporated.   

Energieatlas 

Assessing user 

needs (Sensing) 

Information needs of users were assessed in stakeholder meetings, which altered the 

development trajectory. Now users are served based upon their own information needs.  

Experience (Sign. 

techn. options) 

The Urban Planner was already dealing with data-developments for 5 years, e.g. with the 

Smart City Planner. Together with GIS-knowledge from colleagues, this made the 

development of the Atlas a logical step.  

Personal charact. 

(Concept.) 

The Urban Planner’s  vision to see data as important for cities, and his pro-activeness and 

creativity to draw value from data contributed to the step from data modules to the Atlas. 

Experimentation/ 

testing (Concept.) 

Throughout the entire project, the concept developed and was further refined based upon 

testing with other (city) stakeholders. 

Role balancing 

(Concept.) 

The Urban Planner indicated in the interview that data is the new resource for local 

governments to ‘buy into processes.’ The Energieatlas is a form and test of this new role.  

Co-orchestration All micro-foundations are important, especially the orchestration of budgets as the 

organization’s budgeting is based upon yearly cycles of projects. And the building of a 

network of partners and users made it possible to build and test the concept.  

Divide 

responsibilities 

(Scaling) 

From the beginning, the Urban Planner was busy with stressing the importance of 

arranging management of the Energieatlas. With this he created room for proliferation of 

the tool after the pilot-phase.  

Openness towards 

learning 

(Learning) 

The developers were open to critiques from other stakeholders and users. They indicate 

that these critiques were sometimes not nice, but certainly helpful. Also in the interviews, 

they were reflecting on the innovation process.  

Dagje Strand 

Experience (Sign. 

techn. options) 

The developers were knowledgeable about working with traffic data; they knew the 

systems generating different types of data and how this data needed to be processed.  

Experimentation 

(Concept.) 

Through experiments, the developers learned the various things that they could do with 

traffic data,  ánd which type of cooperation the city stakeholders wanted.  

Project structure 

(Concept.) 

First the project was an experiment, and this continued into a structured plan to actually 

create a service. Otherwise, the project would keep being an endless experiment.  

Co-orchestration Many micro-foundations contributed; important are sensing and aligning of interests (of 

(city) stakeholders), which allowed for an integration of services in an inexpensive way.  

Divide respons. 

(Scaling) 

City Marketing was responsible for publishing the service. Without their efforts, the 

service would probably not have come further than a concept.  

Avoid NIHS 

(Scaling) 

Although scaling was not successful so far, this micro-foundation explains why the 

service is still in the air; other people feel responsible to maintain the service.  

Learning about 

org. cap.  

The project was an exploration of new types of partnering and the ways data can play a 

role in (the execution of) policy. 

Positive Drive 

Consumer focus 

(Sensing user 

needs) 

This micro-foundation is partly borrowed from IJsberg, and important in the development 

and use of Positive Drive. Making people use an app is not a simple task, but designing 

and targeting users as if they are consumers and need to be tempted was a first step to 

make Positive Drive be used. 

Coupling 

problems to prom. 

technologies 

This was a vital first step in the development of Positive Drive. The Traffic Manager was 

able to bring up an idea unknown in the field of traffic into that field.  

Consult. ext. org. The consultation of IJsberg in the discovery of technological options was important for 
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(Sign. tech. opt.) incorporating experience. This consultation was the first step towards to close cooperation 

between Breda and IJsberg.  

Personal charact. 

(Concept.) 

Creativity and enthusiasm of the Traffic Manager is highlighted by the developers of 

IJsberg as a nice way of cooperation.  

Role Balancing 

(Concept.) 

Breda wanted a tool like Positive Drive, but knew that they could not develop it 

themselves (and also knew that the market would not do it themselves). This resulted in 

the cooperation between company and government, where both parties were responsible.  

Project Structure 

(Concept.) 

Official structures were lacking regarding innovative (smart city) projects, which made it 

possible to execute the project in a fast manner.  

Co-orchestration The developers of IJsberg emphasized the importance of co-orchestration activities of the 

Traffic Manager, e.g. in mobilizing budgets and city stakeholders.  

Stretching One important side-effect of Pos. Drive is the generation of large amounts of traffic data. 

Learning about 

org. cap. 

The Traffic Manager was not acquainted with the new types of technology that Positive 

Drive would consist of. During evenings, he worked hard to learn more about this.  

Straatkubus 

Co-innovation 

(Sens. User 

Needs) 

Through co-innovation (and consumer-focus), the project focused on usability and the 

idea of presenting information that enhanced the expertise of the user, rather than 

circumventing this expertise. This made use attractive.   

Assess political 

needs (Sensing) 

In the privacy-sensitive setting of the Straatkubus, political sensitivity was very important. 

With national and local governments, the developers were able to create moral support.  

Experience (Sign. 

techn. opt.) 

The Straatkubus has been developed in-house entirely. Through experience, the 

developers were able to build the Straatkubus.   

Personal charact. 

(Concept.) 

It is highlighted by both the Head of R&S and the ICT Advisor that the Urban Planner had 

the character needed to bring forward the Straatkubus.  

Org. structure 

(Concept.) 

The structure and culture of the department of R&S enhanced the development of the 

Straatkubus by focusing on user satisfaction and by always being innovative. 

Experiment & 

Project structure 

(Concept.) 

The project evolved in a fast way. Options were tested, and each week a new version of 

the Straatkubus was build and adapted. Moving on with the developments kept 

momentum.  

Co-orchestration The Urban Planner brought moral and financial support together with the service offering 

generated by several stakeholders.   

Dissemination of 

new ideas 

(Stretch.) 

Straatkubus is a showcase within government to work more evidence-based. An Aldermen 

picked up this signal, and the Urban Planner stresses the importance of Straatkubus in 

introducing this way of working.  

 

11.3 Underdeveloped micro-foundations 
In this section, the key underdeveloped micro-foundations in the cases are pictured. They existed in 

one or more cases, but did not function properly which hampered the innovation process. This was not 

always due to inactivity of the developers. In instances, the developers’ efforts were high, but 

surrounding people or organizations did not co-operate. These highlights are the result of both the 

cross-case analysis and evaluative statements of the interviewees. Learning and adapting is discussed 

in the conclusion as a vital dynamic capability to build other capabilities. 

Table 8 - Underdeveloped dynamic capabilities and micro-foundations 

MF (DC) Explanation in case 

SMART 

Assessing user 

needs (tested) 

The Urban Planner concluded that a lack of user insights existed. SMART has largely 

been built on assumed needs, rather than real insights. 

Org. structure 

(Concept.) 

Innovation is not institutionalized in the local government of Enschede, which inhibited a 

smooth innovation process. The Urban Planner’s perseverance overcame this resistance.  

Steering partner 

network (Co-

orch.) 

Lack of user insights and of marketing was due to the communication-department of 

Enschede, which did not execute a working package. From the developers, there was no 

urgency to put pressure on the communication-department; thus steering hampered. 

Secure budgets 

(Scaling) 

This relates to the org. structure and culture. Urban Planner: ‘For development there are 

budgets, but for long-term exploitation and increase of added value, budgets are lacking.’ 

Marketing Marketing activities lacked to a large extent, whereas this is vital for downloading and a 
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(scaling) continued use of an app.  

Dissemination of 

ideas (Stretching) 

SMART did not have a lot of impact internally ( e.g. in evidence-based working); the silos 

seem too strong. 

Energieatlas 

Assessing user 

needs (tested) 

After some years, developers contacted inhabitants to assess their needs, but according to 

the developers it was necessary earlier in the process. (Other users were contacted earlier.) 

Org. structure 

(Concept.) 

The local government of Rotterdam has a low receptivity towards innovation due to its 

structure with yearly project-budgets. This conflicts with their innovative culture.  

Dissemination of 

ideas (Stretching) 

Although the Urban Planner gave a lot of presentations, within the organization the 

Energieatlas did not trigger thinking about data and new types of partnerships.  

Dagje Strand 

Assessing user 

needs (tested) 

End user not clearly in the picture, the developers had to trust city marketing in their user 

activities. (Together, they seem not to  have discussed this throughout the development.) 

Scaling geograph. 

(Scaling) 

The developers might not have actively pursued the scaling towards the entire city. Also 

problematic is the unwillingness of departments to make management-budgets available.  

Dissemination of 

ideas (Stretching) 

According to the developers, Dagje Strand seems not to have disseminated the ideas of 

DDPS and cooperation with stakeholders within the organization to a great extent. 

Evaluating 

(Learning) 

A developer stated that evaluating was not done ex-post; this hampers the learning process 

around innovation in DDPSs. 

Positive Drive 

Marketing 

(Scaling) 

Even though Breda cooperated with a consumer-focused company, in the early stages the 

user was forgotten regarding marketing. They learned about this and changed approach. 

Straatkubus 

More user groups 

(Scaling) 

Increase of use to other user groups is not actively pursued by the current project leader.  
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12. Conclusion 
This study examines the appropriateness of the DCV in managing innovation in local governments. 

This builds upon efforts of scholars who also discuss dynamic capabilities in the public sector in 

general (Guimaraes et al., 2011; Piening, 2013; Vera & Crossan, 2005). In order to cope with 

environmental triggers such as decreasing budgets, big data, or inhabitants’ demand increase, local 

governments need to adapt. Dynamic capabilities can modify existing organizational capabilities and 

create new ones, thus supporting governments in adaptation and innovation (Eisenhardt & Martin, 

2000). As abstract concept, dynamic capabilities themselves cannot be formed neither managed. 

Therefore, their corresponding micro-foundations are introduced as concepts which can be used in 

management (Teece, 2007). Because these micro-foundations have not been studied (in the public 

sector), this study lists these practical concepts and discusses them for innovation in DDPSs. This 

creates an understanding of how local governments can manage their DDPSs’ innovation processes.  

 

In the conclusion, via the three sub-questions I build to an answer on the research question. First, the 

dynamic capabilities framework with corresponding micro-foundations is presented. Second, I 

highlight the prominent micro-foundations in the innovation process of DDPSs in local governments. 

Third, the difficulties analyzed in the cases regarding micro-foundations and dynamic capabilities in 

general are presented. This results in answering the research question.   

 

12.1 Conclusion sub-question 1 
The first sub-question is: ‘Of which micro-foundations do dynamic capabilities in the local city 

governments exist?’ The micro-foundations are formulated in such a way that they are not only 

applicable to DDPS-innovation, as they ought to fit the framework of dynamic capabilities (which is 

not dependent on a specific type of innovation). Links with the context of DDPSs are made in S.Q. 2 

and S.Q. 3. Consequently, further research needs to corroborate the micro-foundations for other types 

of public innovation. When necessary, the results presented in section 11.1 are slightly reformulated or 

restructured to link them to specific phases of the innovation process. Other micro-foundations were 

left out when they did not add value to the built framework. One last remark is that some of the micro-

foundations can be part of more than one dynamic capability, as these capabilities interact.  

 

12.1.1 Sensing User Needs 

To highlight the importance of the involvement of users both before and during the process, I 

differentiate between ‘assessment of (assumed) needs’ and ‘continued assessment of needs’. In the 

cases, this continued assessment of needs usually happened through the actual testing of needs, e.g. 

through discussions with users about the prototype. Also after the project, users’ opinions are 

important as this is the phase in which users start to use the service (Janssen, 2015). Here co-

innovation is not mentioned, as this might not always be attainable and the vital processes are covered 

by the micro-foundations in which needs are assessed.  Customer focus is also not mentioned; research 

is necessary to understand to which extent local governments can benefit from such a focus (Table 9). 

 

Table 9 - Micro-foundations sensing user needs 

Identific. of target group ‘Users are the group commuters in Enschede-West (PA
33

, SM).’ 

Assessment of 

(assumed) needs 

‘Needs were expressed that people wanted faster analyses (UP, SK).’ 

‘The four groups have to be approached in distinct ways, as their needs 

are different (UP, EA).’ 

                                                           
33

 PA = Policy Advisor; UP = Urban Planner; TM = Traffic Manager; PL = Project Leader; ICTA =  ICT-Advisor  
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Table 9 - Sequel  

Continued assessment of 

needs 

‘We organized a stakeholder session with users (UP, EA).’  

‘We used a Twitter Monitor and found no complaints (TM, DS).’  

Usability assessment 

(logged use / ex-post 

feedback) 

Use of apps of SMART and Positive Drive are logged real-time.  

‘We also log the use of the Straatkubus (PL, SK).’ 

Assessment of political 

needs 

 ‘This is an advantage, … On average, politics is bothering the process 

due to its innovativeness (UP, EA).’ 

“Leading question in the pilot was: ‘If the Straatkubus would be front-

page news in the Telegraaf, what would it mean for Almere?’ (PL SK)”  

 

12.1.2 Signaling technological options 

Vera & Crossan (2005) stress the importance of real-time scoping of the environment. In table 10, the 

micro-foundations are presented. It is remarkable that personal interests are key; structural scoping 

activities are lacking. Experience with technological data innovation is the reason why most DDPSs 

are currently developed in the field of traffic since people are already used to work with data in this 

domain. 

 

Table 10 - Micro-foundations signaling technological options 

Personal interests ‘It (data-developments, ed.) started with individuals, who are sensitive to 

these developments (UP, EA).’ 

Experience 

technological (data) 

innovation 

‘When it is about data, at R&S we have a couple of colleagues who are 

very experienced in working, linking and cleaning of data (PL, SK).’  

‘I have a colleague who is fast in handling large databases (TM, DS).’  

Experience field of 

application 

‘Since we started with the traffic office, we always have been working 

with data (TM, DS).’ 

Coupling challenges to 

technological solutions 

‘As a government, we do not have money, but what we have is data (UP, 

EA).’ 

Consultation external 

organizations 

The NHTV created awareness in Breda for evidence-based policy based 

upon the stream of data that Positive Drive generates. 

Prototyping technology; 

assess technological 

(im)possibilities 

‘Throughout the development, you know you are going to learn. For 

example, that we did not want shapefiles as the system would become 

sluggish (UP, SK).’ 

 

12.1.3 Conceptualization 

The development of a product-service centers around conceptualization; the difficult step from idea to 

functioning innovation. Ideation, experimentation, and the integration into a business model are the 

key consecutive processes of conceptualization. The other micro-foundations are supportive to these 

capabilities. Here, I present the heterogeneous team, testing, project structure and openness as part of 

experimentation, as they support experimentation the most. Remarkable in the case studies is the 

importance of meetings in conceptualization. (Structural) meetings with team members, politics, and 

city stakeholders were the vehicle for understanding different viewpoints and ideas. From these 

viewpoints and ideas, a contested concept could be built. In none of the cases, conceptualization was 

executed using a predefined process structure
34

. Also the processes were experiments (Table 11).  

                                                           
34

 An example of a structured process is the Stage-Gate model of Cooper.  
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Table 11 - Micro-foundations for conceptualization 

Personal characteristics ‘I have had endless discussions internally because in our opinion, this was 

a very important development trajectory (PA, SM).’ 

Personal skills The General Advisor (SK) understood how to develop ICT.  

Defining and analyzing 

problem 

‘How is it actually going with all people living in these neighborhoods? 

(UP, SK).’ 

Ideation (with 

stakeholders) 

‘The connections (external, ed.) are based upon trust … so it becomes 

easier to generate ideas together (ICTA EA).’  

Experimentation (with 

stakeholders) 

- Heterogeneous team 

- Testing concept  and 

technique 

- Openness and trust 

- Project structure 

‘We had the ideal mix of people in the team (PA, SM).’ 

‘When we had a concept, we sat down with experts to test (PA, SM).’ 

‘We intentionally named it a pilot; combining data and see what happens 

(TM, DS).’  

In a subsequent phone call, The Urban Planner (Straatkubus) highlighted 

the importance of openness and trust.  

‘He knows that he had to work hard, each week a new version (UP, SK).’ 

Organizational structure ‘At our department we have a business model, which makes we have to 

prove our right to exist by obtaining paid assignments (Head R&S, SK).’ 

Building a business 

model (integration) 

Two interviewees (EA, DS) indicated the importance of getting towards 

an integrated service-offering, rather than keep experimenting.  

Role balancing ‘We are currently diminishing our role in SMART (PA, SM).’ 

Rivalry analysis ‘It simply did not exist yet (UP, SK).’ 

Bypassing irrelevant 

parties 

‘You immediately get all the business questions, which you need to 

ignore in such an innovative trajectory (ICTA, DS).’  

 

12.1.4 Co-orchestration and co-production 

Co-orchestration is a key process in the local government, which is confirmed by scholars (Piening, 

2011, 2013). And co-production is a consequence of co-orchestration. City governments have the 

ability to co-orchestrate, and ‘bring together companies and organizations which usually would not 

find each other, to participate (General Advisor, SMART).’ Guimaraes et al. (2011) propose the 

dynamic capability ‘coordination of activities’, which is further broadened in co-orchestration (Table 

12). Here I distinct between bundling services and bundling department (and other city stakeholders’) 

efforts, to highlight the importance of cross-departmental activities. Bundling is a way to overcome the 

governmental silos that are usually prominent in the local government. Furthermore, the micro-

foundation ‘establishing formal and informal agreements’ is hierarchically part of the activity to co-

produce the service with city-stakeholders, since these agreements make co-production occurring. 

Lastly, ‘bypassing irrelevant parties’ is part of composing and steering the stakeholder network.  

 

 

Table 12 - Micro-foundations for co-orchestration and co-production 

Bundling services In SMART, several services of external partners are bundled.  

Bundling efforts of city 

stakeholders and 

departments 

‘In the past we would develop an internal trajectory, now we are with 

several external stakeholders thinking how we can really use this energy 

data (UP, EA).’ ‘We involved city marketing as we needed a place to 

publish the data. (TM, DS)’ 

Personal networking 

skills 

‘And the founding father has his connections with the world outside the 

organization (ICTA, EA).’  

Composing team ‘We got a group of enthusiastic people together (TM, DS)’. 
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Table 12 - Sequel 

Sensing and aligning 

interests 

‘We needed traffic data, and BKS is interested because of their parking 

lot occupancy, so they participated (TM, DS)’.  

Composing and steering 

stakeholder network 

(by-passing parties) 

‘That you are frustrating me while I am working on an assignment of the 

Aldermen… (UP, SK).’ 

Integrating aspects of 

service 

‘I tried to get everything together at once (UP, SK).’ 

‘He has all the connections, brings information together and tries to 

connect it to the needs of the city (ICTA about UP, EA).’  

Orchestrating moral 

support 

‘Because we showed that we achieve results, now we have more space to 

act on the edge of what is allowed (TM, PD).’ 

Orchestrating financial 

support 

‘I had a working budget of 25,000 euro within the program ‘Almere 2.0 

(UP, SK).’ 

Co-producing service 

with stakeholders ((in-) 

formal agreements) 

‘You have to do it together with the market, so you have to learn to listen 

(ICTA, EA).’ ‘I wanted to create a common service with external 

organizations (TM, DS).’ 

 

12.1.5 Scaling and Stretching 

Scaling and stretching clearly differ in focus; therefore they are mentioned separately in table 13a and 

13b. Scaling is difficult, as emphasized by many interviewees in the studied cases. This is a generic 

trend in the public sector (Oomens, 2016), and further discussed in section 12.3. To arrange the micro-

foundations along the innovation process, scaling can be divided in 1) the step from ‘prototype’ to 

regular product-service and 2) up-scaling of the use. Regarding the first step, Piening (2011) indicates 

the importance of building commitment through broad participation. This also emerged in the cases, 

with a micro-foundation I labeled ‘Avoiding Not Invented Here Syndrome (NIHS)’. The micro-

foundation ‘develop modularly’ will not be part of the framework, as it is service-dependent whether 

modular technology is useful. Regarding ‘disseminating ideas’ in the dynamic capability of stretching, 

it must be mentioned that this is difficult within local governments, but necessary to learn and adapt.  

 

 

Table 13a - Micro-foundations for Scaling 

From prototype to regular product-service 

Proving value (lobbying 

for existence) 

The Policy Advisor (SMART) lobbied for keeping SMART.  

‘At a given moment, the SK had proved itself (PL, SK).’ 

Secure management 

- securing budgets 

- dividing responsibility 

- avoiding NIHS 

- securing cooperation 

‘If it is only the thing of our small team, we have to do everything 

(management, ed.). It must be part of all these departments (TM, DS).’ 

The Urban Planner (Energieatlas) highlighted the efforts needed to make 

departments responsible and to secure long-term budgets (of departments) 

for exploitation. 

Increase of use 

Marketing-activities ‘We advertised for a couple of weeks; then you see an increase in 

downloads (TM, PD).’ 

Connecting to other user 

groups (and depart.) 

‘Later in the process we started to think for whom this also would be of 

interest (UP, EA).’ 

Scaling geographically All services can be scaled to other locations, which is tried in three cases. 

Developing into new 

service (also by others) 

‘The backend of the system is also used for the employee monitor and 

safety information system (UP, SK).’ 
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Table 13b - Micro-foundations of Stretching 

Marketing the city ‘We see the added value of using SMART as a tool to profile the city as 

being innovative (PA, SM).’ 

Disseminating ideas ‘This awakened many people (internally, ed.) (UP, SK).’ 

 

12.1.6 Learning and adapting 

This dynamic capability links to micro-foundations in all other dynamic capabilities. Learning and 

adapting took place within the development trajectories of all studied product-services. As the 

innovative trajectories were new to most of the developers, projects were adapted in major and minor 

ways. The type of learning in the projects was mostly ‘learning-by-doing’ or ‘learning-by-

experimenting’, and ‘learnings’ from the projects were only disseminated in an ad-hoc manner. The 

micro-foundation ‘openness towards learning’ can be linked to a well-known theoretical concept, 

being the absorptive capacity of people and organizations. Another study empirically found boundary 

spanning activities of managers and cross-functional discussion forums as micro-foundations of 

absorptive capacity in the public sector (Easterby-Smith et al., 2008). 

 

Table 14 - Micro-foundations for learning and adapting 

Openness towards learning Indicated by the openness of the interviewees to discuss critiques. 

Project structure 

- Incremental dev. approach 

- Experimentation 

Intentional learning in an experiment: ‘We were examining the 

policy trends of data and co-operation with external partners (PA, 

DS).’ 

Evaluation 

 

Evaluation is done in the cases with e.g. learning networks or 

stakeholder meetings. ‘If we would do the process again, we would 

have given the user target groups a more important role (UP, EA).’ 

Learning about dynamic 

capabilities 

‘You can develop something on project base, but when you want to 

regulate it, it becomes part of all kind of city processes (UP, EA).’  

Learning  about 

organizational capabilities 

‘The tool got a functional managers, who is busy with SLAs. Also an 

entire system is needed to transport and store the data (UP, EA).’ 

 

12.2 Conclusion sub-question 2 
Sub-question 2 is ‘In what way are dynamic capabilities and micro-foundations important in local city 

governments regarding innovation in DDPS?’. Here the generic formulated micro-foundations of 

section 11.1 and 12.1 are coupled to the context of the cases. The answer to this question is derived 

from result section 11.2, which indicates the key micro-foundations and dynamic capabilities in the 

context of innovation processes of DDPS the public sector. I do this by assessing the most noted 

similarities between the cases ánd reason why certain other micro-foundations only found in one or 

two cases are important for DDPS-innovation. Other key micro-foundations that are deemed important 

but did not function properly in the cases are subjected to section 12.3.  

 

12.2.1 Sensing User Needs 

Throughout the cases, it appeared necessary to understand the information needs of future users. In the 

Energieatlas-case, through meetings with potential users, the developers learned that data is not 

information and that multiple needs exist. As the Urban Planner (Energieatlas-case) stated: ‘I do not 

believe in one viewer for all. In comparison to research institutes or companies, civilians do have an 

entirely different need for information based on the same data’. In this micro-foundation, a translation 

is made from the raw data to information to conclusions based upon this information. Morabito (2015) 

indicates the importance of this micro-foundation, by stating that ‘the interpretation of information 
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requires a scheme, a way of looking at data and drawing conclusions.’ From a single database, one can 

fulfill the distinct information-needs of different user groups by presenting other information or using 

another interface to present the information. Consequently, the real value of data can be examined and 

data can be transformed in the right information by the use of the right technology.  

 

For the public aspect of the innovation processes regarding DDPSs, the sensitivity to political needs 

requires emphasis. Even though this micro-foundation is mentioned once in section 11.2, also in the 

other cases there were thoughts about the link between the project and politics.  Politics seem an 

unstable factor in innovation processes. Only when innovation can support ‘the stories’ of politicians, 

their support helps in the development process. This also found by others, who indicate that public 

scrutiny of projects involve risks (Albury, 2005).  

 

12.2.2 Signaling technological options 

In most cases, the innovators’ experience with the development of DDPSs supported the innovation 

process. In local governments, this experience resides at the individual level. It is necessary to 

understand e.g. the value that can be drawn from data or how data can be translated into information. 

This experience is either derived from past work with data, and from the consultation of external 

organizations. In the latter, experience is partly borrowed and incorporated by the innovator. In the 

discourse around ‘smart city’, it is both highlighted that local governments need to possess technical 

and data knowledge themselves, ánd that they need to cooperate with experienced companies (Kitchin, 

2014; Klievink et al., 2016).   

 

12.2.3 Conceptualization 

For innovation in local governments, personal characteristics are important. The studied innovations 

stem from developers who appreciate to be creative and innovative. This is confirmed by Borins 

(2002), who found that half of public innovations are initiated bottom-up. This is a weakness in public 

innovation when recruitment is not selecting on these characteristics. Furthermore, in this way 

innovation is ad-hoc rather than embedded practice (Eggers & Singh, 2009). Regardless of these 

potential pitfalls, in the studied cases these personal characteristics of perseverance, creativity, 

innovativeness, and enthusiasm were in part explaining the success of the innovation process.  

 

Albury (2005) mentioned the use of ‘safe spaces’ in order to experiment and develop innovative ideas 

into service-offerings. His reason for proposing this is to keep away from public scrutiny along the 

development trajectory. In the studied cases, experimentation (which is enabled by the project 

structure) is also emphasized. Intentionally, the developers in the Dagje Strand-case experimented 

under the radar with limited budgets. Since DDPSs are to a large extent new to the local governments, 

it is highly recommended to start the project in an experimentation-setting. Without pressures from 

inhabitants or politics, first assumptions regarding user needs and technical fixes can be tested.  

 

Throughout conceptualization, the peculiar micro-foundation for local governments is ‘role 

balancing’. In the smart city discourse, governmental roles are shifting as lines between private and 

public service offerings are blurring (Nijman, 2014). This was also one of the causes of this study; the 

search into new roles for local governments regarding data and ICT. In the cases, the developers are 

experimenting with future governmental roles. Consequently, they were elaborating upon a legitimate 

role for the government in the development of DDPSs. These elaborations did not result in the same 

conclusions in every case. E.g. in the Straatkubus-case they started to develop the service themselves 

and in the Positive Drive-case they developed the service with IJsberg, both with legitimate reasons. In 

innovative processes, local governments always must examine their role in relation to their mandate. 
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Since the mandate comes from their inhabitants, it is to the governments to understand the needs of 

these inhabitants when examining new roles. Furthermore, since budgets and time only can be spent 

once, asking as a government whether and to what extent they should be involved in innovation 

processes seems important for the accountability and viability of the government. Summarizing, in 

innovative trajectories, developers should ask themselves which role the local government needs to 

take. And second, nowadays the innovative trajectories regarding DDPSs can be seen projects to 

experiment with new governmental roles.  

 

12.2.4 Co-orchestration and co-production 

When comparing the micro-foundations in all cases (result section 11.2), it can be concluded that the 

dynamic capability ‘co-orchestration’ stands out. In all cases, micro-foundations of co-orchestration 

contributed the most to the innovation process (except for bundling of departments, section 12.3). The 

innovators were able to combine e.g. budgets, moral support, organizational efforts or skills along the 

innovation process in a service-offering. This corroborates the finding of Guimaraes et al. (2011), who 

propose the dynamic capability ‘co-ordination of activities’. In the proposed framework, their finding 

is further enhanced with the coordination and integration of external organizations’ activities, and the 

orchestration of moral and financial support. ‘Co-orchestrator’ can also become the role that the local 

government takes in a ‘smart city’,  as stated by Nam and Pardo (2011, p. 188): ‘City leaders can 

develop a social infrastructure for collaboration through which multiple organizations join their efforts 

across boundaries of jurisdictions and sectors.’ 

 

The micro-foundations corresponding to co-orchestration have been discussed in section 12.1; here I 

want to highlight four of them. In smart city discourse, local governments who co-orchestrate the 

delivery of services together with city stakeholders and inhabitants is prominently discussed (Marasco 

& Errichiello, 2014; Nam & Pardo, 2011; Schoeman et al., 2012). Local governments cannot do 

everything themselves, and need to align their interests with the interests of city stakeholders. This 

micro-foundation of ‘sensing and aligning interests of city stakeholders’ was prominent in the Dagje 

Strand-case. A next step is the ‘bundling of services or efforts of (city) stakeholders’. With decreasing 

budgets and a lack of knowledge regarding innovation in DDPS, the interested city stakeholders who 

can put their efforts in a public interest are necessary. With these co-orchestration skills and activities 

of civil servants, organizations (with common goals and complementary skills) across the city are 

connected (Caragliu et al., 2011; Yigitcanlar et al., 2008). The value of orchestrating the stakeholders 

within the city is accentuated as it is part of most definitions of ‘smart governance’ (Bolivár & Meijer, 

2015).  

 

The other two highlighted micro-foundations regarding orchestration are the orchestration of moral 

and financial support. Since innovation in the public sector is still not widely established throughout 

the organizational thinking, innovators need the engage their colleagues and search for moral support 

(Potts & Kastelle, 2010). This process might be more important than in the private sector, due to the 

relative difference in openness towards innovation. The orchestration of budgets is also differing from 

private companies (where more often innovation budgets are available). In the public sector, the 

innovator must be creative in seeking for budgets. In the Dagje Strand-case, one of the innovators 

stated that ‘you need to have your idea ready and claim a budget when it comes available’.  

 

A consequence of co-orchestration is the co-production of the service. In three ways, co-production is 

occurring. First, when other producers provide resources (e.g. data) for the service. Second, when 

users and producers co-produce the service (e.g. in a meeting where information is discussed). And 

third, when users implement the value drawn from the service, thus enhancing (or producing) the 
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quality of life in the city. A last remark in co-production is about discussing the ownership of the 

innovated product-services and the data. Data is valuable, but also privacy-sensitive. For governments, 

agreements with co-producers (e.g. companies) on the proper use of this data is important for keeping 

trust in the local governments. 

 

12.2.5 Scaling and stretching 

Scaling from prototype towards a service occurred in all cases, although regulating the service in the 

working processes is pending in the Dagje Strand-case. This type of scaling was successful in the 

cases, e.g. by the division of responsibilities through the innovator, and by transferring ownership to a 

private company. In the latter, agreements about use of the service are important. Regarding the 

division of responsibilities, avoiding the Not Invented Here Syndrome might be especially important 

in the public sector. Departments of the local government are usually still silos. Early in the innovation 

process, departments that must govern the innovation can be involved, avoiding this syndrome. It 

appeared difficult to scale innovations in the public sector, therefore I further discuss it in section 12.3.  

 

In general, stretching occurred in the cases. The first way in which innovations were stretched is by 

using them for city marketing. In smart city discourse, this is important (Nam & Pardo, 2011), and 

should be taken up by senior managers and politics. Second, SMART and Positive Drive were used as 

data generators. With new data, evidence-based policies are introduced. This links to the third way of 

stretching, being the dissemination of new ideas (like evidence-based policies, DDPSs, or cooperation 

with external stakeholders) within and outside the organization. Spreading ideas within the cases 

appeared difficult (section 12.3); most interviewees indicated that they were heard outside the local 

government. This micro-foundation is important as it helps learning about DDPSs and ergo change the 

organization (indicated in the Straatkubus-case). In these ways, more value is drawn from DDPSs.  

 

12.2.6 Learning and adapting 

Regarding the subject of DDPSs, learning is an important dynamic capability in light of the (smart 

city) changes in local city governments. Through the projects, the developers learned about the 

activities and resources (organizational capabilities) needed to develop and maintain DDPSs. This 

mainly was the result of their openness to learn. Both learning about dynamic capabilities  and 

organizational capabilities are important in the public sector, as knowledge on both the management of 

innovation and development of DDPS is lacking. Scattered throughout the cases, both learning types 

existed to some extent.  

 

Some examples of learning about organizational capabilities can be presented. E.g. the understanding 

of different information needs based upon the same data can be seen a micro-foundation in the 

organizational capability of ‘external attitude’ (Klievink, 2016)(Appendix 1). Another example in the 

Energieatlas-case is the cooperation with stakeholders (dynamic capability), after which the 

developers learned to make SLAs in order to secure the proper functioning of the developed service, 

which is part of the organizational capability of ‘data governance’ (Klievink, 2016).  One of the clear 

examples in the Straatkubus-case is about privacy. In intense cooperation with stakeholders (dynamic 

capability), the developers learned everything about privacy-sensitiveness of data. One of their actions 

was to establish a code of conduct in order to not violate the privacy-laws. This is part of the 

organizational capability of ‘legal compliance’ (Klievink, 2016).  

 

Innovators also learned about micro-foundations of dynamic capabilities throughout the innovation 

process. In the Energieatlas-case, the developers contacted users (dynamic capability) to learn about 

the different information needs that users can have based upon the same dataset. Knowing this, they 
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start to reach out to the different users groups in different ways. Since this practice is under-developed, 

and important in the dissemination of smart city thinking, I further discuss it in section 12.3.3.  

 

12.3 Conclusion sub-question 3 
In this section, I answer the question: ‘How can micro-foundations be improved to enhance innovation 

processes in DDPSs?’ First the key lessons are drawn from the specific underdeveloped micro-

foundations in the cases, as resulted from the cross-case analysis. Three issues need attention, being 

the lack of ‘Sensing user needs’, the inhibiting organizational structure, and the efforts needed in 

‘Scaling’. Second, in the theory-section micro-foundations are mentioned which were not found in the 

cases. These are discussed for the cases. Third, two micro-foundations (‘Learning’) are highlighted 

which need attention of managers in order to overcome issues in innovation processes (Table 15). 

 

12.3.1 Underdeveloped micro-foundations 

In the studied cases, user needs are generally insufficiently assessed by local governments. Structural 

user consultation practices are lacking. ‘We wrote a working package about users, but we did not have 

the time and attention to execute this package entirely (General Advisor, SMART)’, is a statement 

summarizing the general tendency. Tested and confirmed user needs give a direction in the 

development, already in the conceptual phase. This avoids a mismatch between service and needs. 

Here managers and innovators need to bridge the traditional gap between the civil servants and the 

inhabitants of a city. Therefore, structural user consultation practices is a routine which must be 

developed in innovation processes.  

 

Another largely inhibiting micro-foundation in local governments is the structure of the organization, 

and the corresponding culture (which is not part of the framework, but part and parcel of the 

organizational structure). This is also emphasized by others, who indicate the poor skills in change 

management which inhibits public innovation and the resistance to change (Albury, 2005; Borins, 

2006) In the framework, this is part of conceptualization, but the organizational structure also links to 

scaling in the receptivity towards innovation implementation. The developers needed to devote much 

energy to the creation of space in the organization to be innovative. This clearly indicates that 

innovation not structurally embedded in public organizations (Potts & Kastelle, 2010). When this 

space would naturally exist in public organizations, more civil servants would be challenged to be 

innovative. Hopefully, this study contributes to the discussion on innovation practices in local 

governments, consequently generating room for innovation.  

 

The organizational structure and culture also point towards another poorly functioning micro-

foundation, being the dissemination of new ideas within the organization. To generate value with 

DDPSs, departments must cooperate as linking different clusters of data is promising efficiency. And 

data-practices must be disseminated and adopted throughout the organization in order to become a 

smart government. Departments are usually still silos, and the Not Invented Here Syndrome is alive, 

meaning that the cooperative and adoptive attitude within the local governments is low. The examples 

of the cases are important, as the Urban Planner (Straatkubus) stated: ‘I think that the Straatkubus, 

together with a couple of other products, initiated that one of our Aldermens is currently very much 

focused on evidence-based working. And that spread through the entire city council.’ As the 

receptivity in most of the organizations is still low, more attention could be paid to this type of 

stretching of the innovation.  
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Regarding scaling, the first step of prototype to regular service is a prominent issue. Although in every 

case the innovation got through this stage, all interviewees highlighted difficulties. As an Urban 

Planner (Energieatlas-case) stated: ‘I continuously try to explain that these innovative activities mean 

something for the organization’. Or a Traffic Manager (Dagje Strand case) stated ‘there are project 

budgets, but no management budgets’. For managers, first it is important to understand that 

developments have an effect upon the organization. And these DDPS-innovations have a far-reaching 

effect, as they are part of the smart city discourse in which local governments need to undergo 

multiple changes. Second, budgets, time, and support must be organized in order to embed the 

innovation into the organization. Thus can be concluded that managers need to put their efforts in 

regulating the service in the organization.  

 

Marketing is a last bottleneck in scaling. In the SMART-case and Positive Drive-case, most of the 

budget went to developments, while marketing was forgotten to a large extent. Innovation practice 

does not stop when the service has been developed. Especially regarding DDPSs that are presented in 

an online format, marketing is needed to increase use of the service. When a city government 

cooperates with city stakeholders, these people and organizations can use their networks to 

disseminate the product-service. 

 

12.3.2 Absent micro-foundations 

In three of the five discussed public dynamic capabilities in the theory-section, scholars mention the 

micro-foundation of training (Guimaraes et al., 2011; Piening, 2011; Vera & Crossan, 2005). In the 

cases, there were no structural training activities on the level of the organization. Such training 

activities would increase the knowledge regarding the applicability of data and ICT in daily practices. 

Therefore managerial attention needs to be directed towards training people in necessary practices. 

 

Scholars mention the micro-foundations of knowledge codification and daily communication practices 

in order to diffuse the knowledge obtained in the innovation process (Guimaraes et al., 2011; Piening, 

2011). This links to training. In the cases there were no intentional codification activities to 

disseminate knowledge. Knowledge flows in must be managed and supported. These absent micro-

foundations link to the next section, which indicates general lessons about learning.  

12.3.3 Learning  

Albury (2005) indicates the importance of analyzing and learning. To understand how and why 

innovations succeeded is necessary to build innovation capacity in local governments. This is why 

both ‘Learning about dynamic capabilities’ and ‘Learning about organizational capabilities’ are 

explicitly mentioned in the framework. These micro-foundations are clearly underdeveloped in the 

studied cases. As argued, through the enactment of dynamic capabilities’ micro-foundations, the 

micro-foundations of organizational capabilities are built. And through the meta-capability ‘learning 

and adapting’, also dynamic capabilities’ micro-foundations themselves are built. Understanding the 

difference between the two types of capabilities is vital for managerial success regarding innovation. 

By separating learning into two foci, managerial practice can enhance general innovation practice 

through dynamic capabilities and DDPS-innovation through organizational capabilities.  

 

This study mainly focuses upon building general innovation practice through the concept of dynamic 

capabilities (Pablo et al., 2007). If developers and managers build (codified) knowledge about general 

micro-foundations, they can enhance innovation practice. In the cases, this has not been executed 

intentionally and ordered on the organizational level. This is also not occurring regarding 

organizational capabilities of DDPS-innovation in specific. Since scholars and practitioners expect an 
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increase in these DDPSs, managerial attention should be devoted to ‘learning about organizational 

capabilities’. Together, these two micro-foundations of learning are the practical and managerial basis 

of the presented framework.  

 

Table 15 - Underdeveloped dynamic capabilities and micro-foundations 

Sensing user needs (tested) Organizational structure and culture 

Scaling from prototype to regular product Marketing 

Knowledge codification Learning about dynamic capabilities 

Learning about organizational capabilities  

 

12.4 Final conclusion and recommendations 
The main research question this study answers is: ‘How can micro-foundations of dynamic capabilities 

support local city governments in innovating DDPSs?’ To answer this question, it is important to 

know 1) which are the micro-foundations in innovative projects, 2) which micro-foundations were 

most important in the cases for innovation in DDPSs, and 3) which micro-foundations were important 

but underdeveloped. Derived from these sub-questions, I present the studies’ key conclusions.  

 

This study contributes to the literature of public sector innovation by empirically assessing micro-

foundations of dynamic capabilities, using a structured and holistic framework. Thereby I argue that 

the proposed framework of dynamic capabilities (and corresponding micro-foundations) is useful for 

the public sector to maintain legitimacy, in line with other scholars (Damanpour & Schneider, 2009; 

Hansen & Ferlie, 2016; Pablo et al., 2007; Piening, 2013). This framework links to the current smart 

city discourse in multiple facets, such as the co-orchestration activities with city stakeholders or the 

involvement of technologies. Consequently, the framework is useful for implementing smart city 

practices local governments. This is indicated in the cases, as it is shown that the enactment of the 

micro-foundations resulted in useable outcomes. According to Lee et al. (2014), these outcomes of e.g. 

smart urban collaboration or smart administration create legitimacy (part A). First of all, I conclude 

thát the framework can be used to support local government and create or maintain legitimacy.  

 

Subsequently, I discuss how the framework can support local governments in DDPS-innovation. Only 

highlighted are the key conclusions, with first the micro-foundations and dynamic capability that were 

supportive for innovation in DDPSs. The role of the developer is large in the innovation processes. 

Personal interests, skills, and characteristics were mentioned are micro-foundations. That the 

individual has a place in the framework indicates that through recruiting the right people, more efforts 

can be focused on innovating DDPSs. It also indicates that not everybody is suited for public 

innovation. Also important to mention is the co-orchestration capability of local governments. In every 

case this was a key capability, executed using a range of micro-foundations. This capability embodies 

the increasing importance of city stakeholders in (smart) urban development (Kitchin, 2014). It points 

towards a possible role for the government. Through co-orchestrating interests, efforts and resources 

(e.g. data or budgets) of a range of city stakeholders, innovative DDPSs can be generated. In this 

explorative research, already more than 50 activities, skills, procedures, or structures are listed. That 

points towards the complexity of public innovation. Only a well-developed co-orchestration capability 

can cope with this complexity in local governments.  

 

Another key micro-foundation is the assessment of political needs. Developers in the cases understood 

whether or not to use politics in the developments. As DDPSs are usually developed in a privacy-

sensitive setting, politics can become afraid for the political consequences and cancel the development. 
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Through political sensitivity, developers can continue innovating. Another key micro-foundation is 

‘role balancing’, which is the activity to decide what the local government should do and what should 

be done by others. In smart city practice, this is not clear yet. The studied cases can be seen as 

experiments to better understand their adapted role, which seems to be ‘co-orchestrator’. As a last 

highlight of supportive dynamic capabilities in the cases, I mention the concept of ‘borrowed 

capabilities’, as shown in the Positive Drive-case. In other than public contexts, this concept has been 

labeled ‘integrative capability’, and is the extent to which an organization is capable of incorporating 

dynamic or organizational capabilities of external partners (Jiang, Mavondo, & Matanda, 2015). As 

local governments lack innovative activities, this is an important capability to become innovative.  

 

Furthermore, some of the underdeveloped micro-foundations which ought to support public innovation 

are discussed. The first is the organizational structure and culture. In most cases, there was a low 

receptivity for innovation, enhanced by the departmental silos. This impacts the entire innovation 

process, and is one of the reasons that public innovation is ad hoc. Interestingly, in the cases also the 

public managers were often inhibiting the innovation process, which is the consequence of their 

assignment (e.g. management) and assessment mechanisms. This proposed framework can help public 

managers both to exploit and explore; it is up to the politics to embed the framework in the 

organization. Another underdeveloped dynamic capability is scaling, as currently the urgency seems 

lacking to implement developed services and increase their use (Oomens, 2016). This wastes 

development resources. In a receptive organization, with budgets to regulate the innovation, the 

impacts of innovative efforts increases. As DDPSs usually use internet-based interfaces, continued 

marketing of the product-service is important to stimulate inhabitants to increase the city’s quality of 

life. Lastly, I mention learning and adapting. Intentional learning mechanisms in DDPSs’ innovation 

processes can enhance and build both dynamic capabilities and organizational DDPS capabilities. 

Consequently, learning and adapting are vital to change as organization.  

 

Summarizing, it has been stressed how (under)developed micro-foundations are important for 

innovation processes of DDPSs. The proposed framework can be used by both managers and 

developers to structurally embed innovation in the organization. Hence, dynamic capabilities are build 

(Pablo et al., 2007), with the aim to enhance the legitimacy of local governments in light of smart city 

developments. For managers and developers, the study results in the following recommendations: 

- Examine how the proposed framework applies to the specific public organization by assessing 

or starting innovation DDPS-generating projects is necessary. 

- Codification of innovation knowledge is scarce in local governments, but is an important 

activity in order to disseminate generic innovation knowledge and specific DDPS-knowledge. 

- The proposed framework is not only for managers, but displays the multiple activities which 

are executed by the developers in the entire innovation process. The manager can empower the 

civil servants by making them experiment with and learn from the framework.  

- Throughout the study, I started to understand that ‘smart city’ has everything to do with an 

empowered civil servant, rather than what currently occurs with large smart city programs 

separated from core governmental departments (which creates the NIHS). Most of the 

interviewees were for that reason not interested in the buzz around smart city. 

- Co-orchestration is key for local governments. They do not own all the budgets or expertise, 

but through co-orchestration activities (and borrowing capabilities), innovation can still occur. 

- In DDPS-innovation, the user and his information needs are important. This corresponds to 

the shift in smart city practices where the inhabitant is empowered by the government, e.g. 

with information. 

- Through scaling, innovative developments will create value and consequently generate 

legitimacy. Both managers and policy makers must understand this and act accordingly. 
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13. Discussion and limitations 
In this section, points regarding the DCV and public innovation are discussed. Furthermore, the 

limitations of the studies’ assumptions are explicated. First, I accentuate that the amount of micro-

foundations per case do not say anything about the quality of the innovation process within that case 

(Table 6). In one case, only 33 micro-foundations were found. But the way in which the developers 

innovated (with a small budgets, seeking for mutual interests and cooperation) is a good example of 

how innovation processes could unfold in local governments. As indicated, the amount of micro-

foundations points towards to complexity rather than to quality of innovation processes.  

The following points regarding the DCV and public innovation are derived from this study: 

- Research on dynamic capabilities argues that managers are the important enablers as, they 

sense, seize, and reconfigure (Ambrosini & Bowman, 2009). This study adds that developers 

themselves can be enactors of dynamic capabilities as micro-foundations function at this level.  

- This relates to the following point. In the DCV, the person and his/her skills, interests, and 

characteristics are overlooked. Winter and Szulanski (2001) argue that an unique personality is 

not a dynamic capability; only when the uniqueness of the person is codified and 

disseminated, it is a dynamic capability. This contrasts with this study, as I introduced e.g. 

‘personal characteristics’ as micro-foundation. These persons’ characteristics enabled the 

functioning of micro-foundations. Moreover, these characteristics can be managed, e.g. by 

recruitment. Consequently, the person has a place and role in the framework.  

- In the framework, some micro-foundations are tightly coupled, and relate to two or more 

dynamic capabilities. This shows that dynamic capabilities are not mutually exclusive, but 

build upon each other in the practice of the innovation process.  

- As argued, embedding innovation practice is important for local governments. This does not 

mean that innovation must be embedded in the entire organization; exploitation remains vital. 

- Hansen and Ferlie (2016) highlight the importance of performance-based budgets for strategic 

management in the public sector. The results of this study indicate that also without 

performance-based budgeting, strategic management principles like the DCV are applicable.  

 

The study has some limitations, both in the assumptions and the used method: 

- The micro-foundations presented in the framework are formulated on a generic level, in which 

the peculiarities within the cases are filtered out (e.g. whether user needs are tested using web-

based questionnaires or oral interviews). This is done to keep the framework functional for 

different context. The generic micro-foundations guide and refer to specific performances, 

which are built in specific contexts through experimentation of developers and managers. 

- The DCV is defined on an organizational level. Since micro-foundations on an organizational 

level in local governments are not as holistic as in projects, I studied projects to come up with 

a sufficient amount of micro-foundations. Here I assume that these micro-foundations can act 

similarly at the project level and organizational level, as it is the level of the project and 

innovation process where the micro-foundations materialize. To which extent this assumption 

holds, can be subject to new research. 

- When the framework is studied, it appears that many of the micro-foundations are activities or 

routines, at the expense of other types of micro-foundations. Whereas routines seem to be 

most important, future research could focus more upon other micro-foundations. 

- Three of the five cases are related to the traffic-domain (although in different ways). The study 

could be biased to traffic, but the results between traffic and non-traffic cases are not that 

different that the study is biased. Moreover, it is due to the experience of local governments 

with traffic data that most DDPSs are currently developed in the domain of traffic 

- Finally, I did not take into account the strength of the micro-foundations, as this is an 

explorative research. This can be subjected to future research, e.g. by quantitative surveys.  
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14. Research avenues 
In this study, I propose a framework comprised of micro-foundations that covers the entire innovation 

process. Furthermore I specified the micro-foundations that are key to the public sector, which is the 

main contribution of this study. These building blocks of dynamic capabilities literally can be used to 

build dynamic capabilities in the local government. How this process (of building dynamic capabilities 

using the listed micro-foundations) unfolds can be subject to another study. Through such studies, it 

can checked whether a) the micro-foundations are really conceptualized on a functional level, b) 

whether the project-level micro-foundations are empirically applicable to organizational-level dynamic 

capabilities, c) if they naturally contribute to changes in the organization, and d) to what extent studied 

cases must be successful to be able to say something about the usefulness of the framework.  

 

This study has been done for innovation projects regarding DDPSs. This was one of the boundaries of 

the unit of analysis. Within DDPSs, I attempted to de-contextualize the micro-foundations that relate 

to dynamic capabilities. It would be interesting to study another type of innovation using the same 

research approach. The list of micro-foundations that results from that study can be compared to the 

results of this study, thereby analyzing the differences and similarities of the lists. Similarities can be 

argued to be really de-contextualized from the type of innovation, whereas differences might be 

explained by the contexts.  Doing so, the real abstract dynamic capabilities will prevail. Such a study 

also has another advantage. In my study, I listed the micro-foundations I empirically found. However 

there could be more micro-foundations that were not listed, e.g. because interviewees did not mention 

them, I did not ask, or they were not present in the studies projects. More studies on micro-foundations 

can show whether there are missing in the results of this study.  

 

The micro-foundations found are generally not the most specified processes, activities or skills are 

active in developing public innovations. E.g. the micro-foundations ‘composing team’ can be 

elaborated by examining all steps that should contribute to the composition of the right team. How 

these micro-foundations are filled in is arguably organization-specific. Further research could examine 

whether the micro-steps within a micro-foundation have common features in different cases.  

 

One of the assumptions of this study is that dynamic capabilities (and their micro-foundations) change 

the organization. This has not been examined thoroughly; therefore a new study could link the 

dynamic capabilities to change and eventually success in the organization. Here differences between 

the dynamic capabilities in how they affect the organization can be revealed.  

 

This change in the organization links to the last mentioned research avenue. The cases studied were 

successful in the sense that they went through the entire innovation process, from idea to regular 

service. As the framework covers the entire innovation process, it was necessary to study successful 

cases to fill the entire framework with micro-foundations. Future research can examine whether cases 

must be successful in order to say something about the usefulness of dynamic capabilities and micro-

foundations.  
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16. Appendices 

16.1 Appendix 1 - Organizational capabilities of big data 
As dynamic capabilities are higher-order capabilities regarding the level of abstraction, they act upon 

organizational capabilities. So for the topic of data-innovation, organizational capabilities for data 

handling are important as they are build and reconfigured within the organization. Klievink et al. 

(2016) listed organizational capabilities that a PSO could need in order to handle data (Table 16). This 

list has been compiled by searching for capabilities regarding ICT in the private sector. As I discussed, 

and thus agree with Klievink, data and ICT can be approached similar.  

Table 16 - Organizational capabilities for big data. (Klievink, 2016).  

IT governance Capability to design and develop IT strategy, decision-making and responsibility 

structures, supporting the organization, including integration of new IT systems. 

IT resources Capability to design, develop and maintain suitable IT infrastructure and expertise 

to facilitate current and new IT systems 

Internal 

attitude 

Capability to develop internal commitment and vision for new processes and 

systems, especially openness towards data-driven decision-making 

External 

attitude 

Capability to develop external commitment and support for new processes and 

systems with important stakeholders 

Legal 

compliance 

Capability to design and develop a compliance strategy including process design, 

monitoring and redesign of processes, especially regarding privacy protection, 

security and data ownership regulations 

Data 

governance 

Capability to design and develop a data strategy including collection, acquisition, 

quality control and data partnerships 

Data science 

expertise 

Capability to bundle/acquire, develop and retain data science knowledge in the 

organization, especially bundling knowledge on IT, business, statistics and 

mathematics 
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16.2 Appendix 2 - Questionnaire Janssen (2015) 
 

Table 17 - Picture showing the questionnaire items composed by Janssen (2015).  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



101 
 

16.3 Appendix 3 - Interview Guide 
 

This interview guide has been sent to the interviewees by email a couple of days before the interview. 

Through this guide, the interviewees could become prepared. This guide has also been used in the 

interviews. 

 

Doel interview 

Het doel van het interview is om te weten te komen hoe de overheid tot innovatieve data-gedreven 

diensten komt. Deze diensten kunnen voor intern gebruik ontwikkeld zijn, maar ook extern 

aangeboden worden aan de burger of bedrijfsleven. Het gaat dan vooral over alle stappen en 

activiteiten die de gemeente heeft ondernomen om ‘van niets tot dienst/product’ te komen. Daarbij 

kijk ik aan de ene kant naar hoe die stappen en activiteiten samenhangen met het feit dat het een data-

gedreven dienst/product is, en aan de andere kant ook hoe structureel de activiteiten en stappen 

worden uitgevoerd in de organisatie. Dus; ‘is jullie werkwijze nieuw voor de organisatie, of is het 

eigenlijk logisch wat jullie ondernemen?’ 

 

In het interview wil ik graag door het project heen spreken, vanaf de start tot nu en de verwachtingen 

voor de (nabije) toekomst. Hierdoor krijg ik een completer beeld van het project, en daaruit kan ik ook 

de zaken distilleren die ik specifiek wil weten voor het theoretische deel van mijn thesis.  

 

Interview Vragen 

Algemeen 

1. Wat is uw rol in het project? 

2. Wie (personen/organisaties) werken er nog meer mee? 

 

Project; aanpak/start 

3. Wie is er gestart met dit project (personen) en hoe is dat in zijn werk gegaan? 

4. Kunt u iets vertellen over het signaleren van wensen van gebruikers en partners in het project? 

a. Hadden jullie al een specifieke gebruikersgroep in gedachten? Onderscheiden jullie 

systematisch verschillende gebruikersgroepen in jullie dagelijkse werk? 

b. Is deze aanpak van werken gewoon in de organisatie? 

c. Hoe verhoudt deze aanpak zich tot het gebruik van data in het project? 

d. Welke bronnen gebruiken jullie om wensen van gebruikers in kaart te brengen? 

5. Kunt u iets vertellen over het signaleren van technologische kansen van data en ICT? 

a. Is deze aanpak van werken gewoon in de organisatie? 

b. Hoe verhoudt deze aanpak zich tot het gebruik van data in het project? 

i. Waarde van data (en linken van data) als kans 

ii. Inhibitor; data ownership, data kwaliteit, data toegang.  

6. Kunt u iets vertellen over redenen waarom dit project van start kon gaan en ook wat de 

stimulans was/is om door te gaan? 

a. Politiek 

b. Financieel  

c. Drijvende factoren van het project. 

 

Project; proces 

7. Hoe bent u van idee tot dienst/product gekomen? Welke manieren gebruikten jullie om van 

een idee tot concrete, tastbare diensten/producten te komen?  

a. Zijn deze manieren standaard in jullie organisatie? 
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8. Waren er organisatorische structuren die tegen werkten, zoals hierarchy, risico-mijding, 

sturing van management, certainty effect? 

9. Kunt u iets vertellen over het bundelen van services in dit nieuwe project? 

a. Delen van de service die door verschillende externe partijen worden aangeboden. 

b. Delen van de service die eerst door verschillende stafafdelingen werden aangeboden. 

c. Hoe verhoudt deze aanpak zich tot het gebruik van data? 

i. Mogelijkheid om te bundelen (bijv. interoperabiliteit, koppelen van data-

bestanden). 

ii. Extra kansen om te bundelen (bv. bij lage kwaliteit van data niet, maar ook 

niet als eigenaren van data niet mee willen/kunnen werken).  

10. Kunt u iets vertellen over het samenwerken in dit project? 

a. Met interne partners (politiek/andere stafafdelingen). 

b. Met externe partners. 

c. Hoe verhoudt de samenwerking tot het gebruik van data in het project? Bijvoorbeeld 

als het gaat om eigenaarschap van data, discussies over kwaliteit van data. 

d. Helpt samenwerking met anderen de organisatie met verbeteren van de dienst en 

introduceren van nieuwe dienst? 

11. Kunt u iets vertellen over het managen van dit project? 

a. Dit hangt samen met de vragen over samenwerken. Het gaat dan bijvoorbeeld over de 

vraag wie alle activiteiten coördineert, en ook wie data vraagstukken coördineert.  

 

Project; opschaling/uitrol/toekomst 

12. Kunt u iets vertellen over het promoten van het gebruik van jullie ontwikkelde dienst/product? 

13. Kunt u iets vertellen over de uitrol en opschaling van het project? 

a. Verhouding tot het gebruik van data; is het makkelijk op te schalen wat betreft 

hergebruik/interoperabiliteit/data-koppelingen/koppeling tussen data en context van 

gebruik) .  

b. Het gebruik van de dienst en beoordelingen over de dienst.  

c. Andere effecten van het gebruik van de dienst, die in eerste instantie niet het doel 

waren.  

d. Inbedding in de organisatie als ‘business as usual’. 

e. Link tussen uitrollen/opschalen en politieke focus/strategie.  

 

Project; leren en aanpassen 

14. Waar liep u tegenaan in de ontwikkeling van dit project (hobbels maar ook kansen)? 

a. En dan specifiek met betrekking tot data. 

b. En specifiek met betrekking tot routines die moesten veranderen, zoals ‘het gewoon 

vinden om met data te werken’.  

15. Hoe heeft u hierop het traject aangepast? 

a. Hoe heeft u geleerd van inzichten? 

16. Worden de best-practices die u hier heeft toegepast overgenomen door de gehele organisatie? 

 

Overig 

17. Heeft u eventueel meer documentatie over het project?  

18. Heeft u andere mensen die ik kan spreken (vanuit de gemeente) hierover of over andere data-

projecten?  
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16.4 Appendix 4 - Data Characteristics (OECD, 2015). 
 

Data access and reuse: Data are non-rivalrous good (unlimited reuse), with an unlimited potential to 

create value. Barriers to data access can limit creation of value.  

Data portability and interoperability: The harmonization of data across sectors or organizations is 

necessary to create value with data. See also data quality. A more technical issue about portability 

reflects making it possible that data is easily linked and integrated.  

Data linkage and integration: The value of data increases when it can be linked with other data sets. 

When data are placed in other or larger contexts, it can create additional insights otherwise not seen. 

Barriers to linkage of data are legal (privacy, for instance when income is linked to X on personal 

level), cultural, technical, and skills.  

Data quality and curation: Information that can be extracted from data depends on quality of the 

data, and quality depends on its intentional use. Aspects are relevance (link between data and applied 

context), accuracy (measured validity), credibility (trust in the data by user), timeliness (real-time vs. 

time lags), accessibility, interpretability (ease of use and analysis of data), coherence (in concepts, 

names, methodology).  

Data ownership and control: Since data is not assigned with IPRs, when open, the data is not owned. 

In this case one can better speak of stewardship, being that you deliver quality, protection, security, 

responsibility and accountability for the data. Stakeholders require the ability to access, create, modify, 

package, derive benefit from, sell or remove data, but also the right to assign these access privileges to 

others. Persons who could claim ownership are creator, consumer, compiler, enterprise, funder, 

decoder, packager, reader as owner, subject as owner, purchaser.  

Data value and pricing: The value of data depends on the context of use. Information is an 

experience good every time it’s consumed, which make data pricing schemes complex. Different 

actors value information differently in different contexts. OECD recommends pricing data at lowest 

possible costs, not more than marginal costs.  
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16.5 Appendix 5 - Thick description cases 

Thick descriptions have been written, comprised of background information regarding the developed 

service and innovation process, together with an analysis of the existing micro-foundations per case. 

These thick descriptions have been sent to the interviewees. The advantage is that they can complete 

the background information (with mostly minor changes), and agree upon the analyses drawn from the 

cases. In this appendix, the background descriptions of the cases are given. In this way, the reader can 

relate the (more abstract) findings to the actual contexts of the cases.  

Appendix 5a - Case SMART 

Description of the system/service 

Broad description 

SMART (Self-Motivated And Rewarded Travelling) is a free app that aims to decrease car-traffic in 

Enschede, mainly during rush hour. The app uses nudging-techniques. It does so by a) showing 

predicted congestion, b) showing alternative routes or transport modalities, c) posing challenges to get 

people out of the car, and d) rewarding people acting environmentally friendly with discounts or free 

products at local enterprises. The app is downloadable for Android and iPhone.  

Cause for developing the service 

The local government of Enschede understands that mobility is important in economical development. 

With plans for a new airport and large economic developments, Enschede expected increasing 

congestion and environmental issues in the city. Normal physical measures like new roads, tunnels, 

and bridges could not be taken as budgets were lacking. So to maintain and increase the accessibility 

of the inner city of Enschede, other than the normal physical measures needed to be taken. SMART is 

the service that aims to decrease congestion by nudging people’s traffic behavior.  

Partners 

The local government of Enschede is the main stakeholder in the development of SMART. Two civil 

servants were joining in a team, whereas the third advised from a distance. The first person is a Policy 

Advisor for mobility. He is a creative person, underlying by his statement that he ‘wants to do other 

more future-oriented things than just executing result-oriented processes’. He is the main driver behind 

SMART to get SMART through hard times. The second person is a legal expert. She has knowledge 

about designing procurements, agreements, (privacy) rules. The third person is the General Advisor. 

He supported the development of SMART in any way. This last person had a background at the 

companies Ericcson and Philips, which was helpful in SMART as he went through ICT-development 

trajectories and was knowledgeable about ICT-systems and data-processes.  

External partners were involved as well. Novay is a ‘telematic institute’ that supported in the 

conceptualization of SMART with technical knowledge. When the developments of SMART started, 

Novay spinned-out the company Mobidot. This company built the technical backend of SMART and 

supported in the development trajectory. Service2Media developed the app. The Technical University 

of Enschede (UT) was involved for doing analyses on data and evaluating the effects of SMART. Two 

other organizations had a minor role. First Limesquare, as communication company, which ought to 

support the local government in the marketing of SMART. Second Twente Mobiel, which is the 

organization that deals with mobility in the Twente-region. Whereas SMART is an independent 

project, the local government want to stay in touch with Twente Mobiel for synchronizing activities. 

Later this organization also became responsible for the nudges (e.g. gifts or coupons) in the app.  
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Technicalities  

The project is comprised of a backend and the fore-end, being an app called SMART. The backend of 

the system has largely been developed Mobidot, a spin-out of Novay. Mobidot can use the backend of 

the entire system for other services and companies as well.  

This backend consists of: 

- A platform on which all parts are integrated.  

- A track-and-trace system; this system follows the user of the app using GPS of the smart-

phone. This is needed to measure travel-time and distance of the user.  

- A webshop; points earned by users for traveling more environmentally friendly can be 

changed for rewards in the webshop. Rewards are given by local enterprises, which give these 

rewards in turn for exposure on the SMART app and website.  

- Challenges; on basis of personal travel information, the app challenges the user to behave 

more environmentally friendly.  

- Communication: there is an in-app communication possibility with the people behind the app.   

The system is also using services from other companies. For these services, APIs integrate the service 

in the backend of SMART. The first service is a heatmap which shows the predicted congestion on 

roads in Enschede and the Twente Region. This heatmap is provided by the company Vialis. The 

second service is the multimodal routeplanner; for the journey from A to B, this planner shows all 

modalities, including prices and travel time. On basis of the choice of the user of the app, the app can 

calculate efficiency gains by taking other modalities. The planner is provided by the company 

Goudappel&Coffeng.  

SMART itself measures 1) modality of travel, 2) travel time, 3) travel route, 4) environmental effect, 

5) journey costs. In the front-end of the app, which is a dashboard, this individual travel information is 

shown, together with new challenges, messages, goals reached, the heatmap, and the route planner.  

Role of data 

Data is used as input for the app. These data sources are: 

- Data from track-and-trace; personal data (both output and input of the system). 

- Data from traffic systems (VRIs, induction recognition loops, license plate camera’s) 

- Historical data including traffic patterns 

- Data (other than personal) from app itself. 

- Data needed to operate the multimodal route planner (bought as a service). 

- Data needed to operate the heat map (bought as a service). 

Development and implementation of SMART 

The municipality of Enschede started in 2009 with re-thinking traffic congestion solutions. They were 

facing mobility issues around the city, but the 40 million euro needed to upgrade the physical 

infrastructure was lacking. For employees working at the municipality of Enschede, it was clear that 

other measures needed to be taken to increase travel times. One of the first ideas was to implement 

zone pricing, meaning that toll should be paid when entering a certain zone in Enschede. Rather 

quickly it became clear that this was not desirable. In their opinion, working from a positive starting 

point has certain benefits and is better compared to punishing people for undertaking economical 

activities. This resulted in thinking about the project SMART in which nudging behavior would be a 

key feature. SMART is developed under working name Incentive Zone (I-zone). 
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In the beginning, the project team at the municipality actually consisted of two people, being the 

Policy Advisor and the legal expert, in cooperation with the University and Novay.. The team was 

neither imposed from above, nor assigned with the goal to get something innovative done. The 

developments started with creativity from the side of the employees. They were ‘thinking out of the 

box’ and trying to do the things differently. As they stated, they liked to do exciting things and take 

risks. Together with the external partners, the Policy Advisor stated that this composition of this team 

largely contributed to the development of SMART. Not only the formal responsibility of the team 

within the organization, but also their backgrounds were important. Creativity, expertise in law and 

technical knowledge was put together in the team and made it possible  to link previously unlinked 

data, services, and people. From the data and information department at the municipality, no-one was 

involved. All along the development and exploitation phase of SMART it was always also a struggle 

to prove the benefits for the management and at the same time, trying to develop an innovative service 

that was not there yet.  

The aim of the project was to decrease car traffic by 10 %, by trying to get people travelling in other 

ways. The idea was that the money saved from not investing in physical infrastructure could be used 

for the project. However, this 40 million simply was not available; Enschede did not have any money. 

This meant that although the business case for the project was positive, the initial investments needed 

were lacking. Finance streams had to be brought together to create a budget, which was successful 

when regional and national funds were available, together with 1 million euro investments from the 

municipality of Enschede and additional investments from private partners. This secured the 

development and operation of SMART for 5 years. These budgets were available and would initially 

be used for the procurement of SMART. When this procurement failed (which is discussed later), the 

budget was used to develop the tool internally.  

Both the lack of money and the idea that it could work to reward people for avoiding rush hours 

initiated the ideation on a system to avoid traffic congestion. The team started asking themselves; 

‘what does it mean from a traffic management perspective to reward people to avoid rush hours?’. 

They started to think what could be part of such a system. One needs to know what happens on the 

roads, understand how people find their routes, how people can be rewarded, how you can interact 

with people and how you could give them traffic information. While discussing these topics, the team 

members understood that a rewarding system should be highly interactive and personal. Furthermore, 

from the beginning the team realized that the system could potentially be of value in other cities, 

regions, countries as well as for other types of services. Therefore it needed to be built with a system 

core that was not context-specific, and a part that was context-specific (being the local traffic 

information). The team approached local entrepreneurs and researchers from the UT to conceptualize 

the system needed. In these interactions, the team was pointed at Novay (a telematics institute) as a 

possibly useful partner in the project. At that time, Novay had developed an app for linking 

grandparents to grandchildren, with track-and-trace and social recognition features. Although the 

application was entirely different from the goals of the team, both Novay and the team understood that 

the underlying architecture could be useful for the system wanted. They decided to work together in 

the creation of a test-version; a reference implementation.  

In this early phase, the team also discussed the issue of privacy with regard to data. The app tracks 

people, meaning that a lot of possibly sensitive personal information is owned by an organization. 

Therefore Enschede talked to the Rathenau Institute (an institute dealing with, amongst others, 

privacy) and with other external legal experts. Although the team had political consent, and they did 

everything according to the law, they knew that privacy could become a political issue. In the 
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European projects SUNSET and EMPOWER, Enschede discusses issues around privacy. Enschede 

arranged the privacy in such a way that Novay (and later Mobidot) processes the personal data, for 

which Mobidot had developed a protocol. When the data is used for analyses, the first and last parts of 

persons’ journeys are deleted. In this way nobody precisely knows from and to which address people 

are heading. Along the development of SMART, project members kept the feeling that ‘possible 

privacy issues are under control’.  

Novay and the team of Enschede jointly further conceptualized the ideas, together with scientific input 

from the UT. The Policy Advisor stated that the cooperation between these three parties initiated 

fruitful discussions around data and system functionality. Enschede wanted something practical, so 

when using data, one should focus on functionality. The UT wanted a system that is scientifically valid 

and certain with data quality at a high level. And Novay aimed at developing technically optimal 

system. In the development, Enschede took the lead and also frequently came up with new ideas on 

how to put a traffic system into practice. They bundled ideas, views on different functionalities of the 

system, and combination of different data sources. During the process of conceptualization, Enschede 

held expert meetings both with IT experts and communication advisors, in order to cross-check 

whether the (technical and social) concepts would work in practice. As one of the advisors, the 

General Advisor stepped into the development. According to him, the concept was vague and far from 

concrete. With his knowledge on ICT-developments, he understood that a small delineated concept 

had a higher chance to be successful. Related to that, he emphasized the importance of an incremental 

development process. So central in the approach is the idea of incremental development, in which the 

system and its functionalities are incrementally developed and operationalized. In this first phase of 

creating a test-version, final users were only marginally consulted by the UT. Outcomes of the expert-

meetings resulted in building a reference implementation. 

A second phase in the development of SMART is the procurement phase. According to the planning, 

this should take off from the end of 2010. After having the test version, the municipality wanted to let 

it be developed by a company as a service. The idea was that the municipality had invested in 

SMART, but because of its wider applicability, firms also could and needed to invest in it. The 

procurement procedure was focused on results, and not on lists with detailed functional requirements. 

The problem was that firms wanted these lists, as they were not able to deliver only based on a result-

request. The team got along with this, and more and more required functionalities were listed. 9 

consortia subscribed in the procurement phase. Of these 9, only 3 were selected to start conversations 

with. In the end, only one party did an offer. Enschede judged this offer as insufficient, as there was a 

lack of innovativeness, they asked budget was too large, and they still wanted to cooperate with a lot 

of other parties that the Enschede already contacted (like Novay and the UT). Enschede concluded that 

the procurement phase was not successful, so they decided to develop the SMART system themselves.  

Here we enter a third phase in the development of SMART. This phase starts around the end of 2012, 

when the Policy Advisor sent a letter to the City Council stating that after the failed procurement he 

saw chances to develop a slightly smaller concept of SMART themselves with the available budget. 

The decision of Enschede to develop SMART themselves did not come out of the blue. During the 

process of procurement and the creation of a test-version, Enschede had talked to many parties. They 

also worked together with some parties for the test-version. Through these experiences Enschede had a 

good indication of which parties could support in the development of SMART. They also already 

developed a project structure for the procurement, indicated clearly defined Working Packages with 

responsibilities and deliverables. They were confident about doing it themselves, and saw themselves 

as launching customer and launching developer. This resulted in cooperation with Mobidot (system 

developer), Service2Media (app-developer), Limesquare (communication consultancy), 
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Goudappel&Coffeng (delivery of multimodal routeplanner), Vialis (delivery of heatmap). Mobidot co-

invested in the project. This cooperation led to the launch of the app at November 9, 2013. 

During this development of the app, support from the management diminished and budget cuts 

because of the economic crisis occurred. This made that innovative behavior and risk taking was not 

stimulated. This made that the development after the launch did not continue fully, nor marketing 

instruments were intensely used.  

Now and future 

In the last year, the municipality of Enschede transferred the ownership of the system and app to 

Mobidot, since Enschede did not want to be owner of this service. Enschede pays Mobidot for the 

service. They do not see themselves in the role of owner, especially not since they expect that a viable 

business model could be made around the app. Furthermore there is also no free budget for 

maintaining and operating the app. The service itself has not achieved its initial goal. Around 7000 

people downloaded the app, but there are only 200-300 regular users (which save around 5% car-

kilometers). This has to do with a lack of communication with potential users (inhabitants and visitors 

of Enschede and the Twente Region).  

So in this fourth phase, Enschede is currently busy marginalizing its role in SMART. On the other 

hand Enschede is trying to draw more and more value from SMART. They use SMART as a way to 

profile the municipality of Enschede as being innovative. Furthermore, and more importantly they see 

possibilities to implement SMART in other cities and regions as well. In that way, the municipality is 

not earning money, but other parties create value, like local SMEs and the UT. Amongst others, the 

app lead to participation in SUNSET, and its follow-up, being EMPOWER. A third way Enschede 

uses the app is by extending its applicability in other ways, such us using it in Bicycle Campaigns. 

One issue here is that Enschede could develop add-on services for the app themselves, but also ask the 

firm to do it and consequently pay for it. The line is to do less themselves, the market has to do it. A 

fourth way the app creates value for Enschede is as monitoring device. The municipality uses the 

aggregated travel data to study travel times and journeys within the city; this has replaced traditional 

studies to mobility in Enschede.  

Finally, the SMART project did not raise too many interests from within the organization so far. 

However, outside the organization SMART is well known and formed the starting point further ITS-

developments on a national level (Beter Benutten 2 – ITS).  

Appendix 5b: Case Energieatlas 

Description of the system/service 

Broad description 

The Energieatlas (Energy Atlas) is a tool developed by civil servants of the municipality of Rotterdam. 

It shows information on e.g. energy-saving potential, solar energy, and geothermal potential. Behind 

the tool is also a model that integrates information of different energy sources on basis of the ‘trias 

energetica’; first save energy, then re-use energy, and then use renewable energy. Part of the tool is 

published online as a web-based service
35

. This old version currently shows energy-saving potential 

and solar potential. A new Energieatlas is built, which will be complemented with other energy-related 

topics. The idea behind the tool is that stakeholders in the city and inhabitants of the city start, together 

with the municipality, conversations on the mass introduction of renewable energy in Rotterdam. 
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Cause for developing the service 

The city of Rotterdam participated in a European project called ‘MUSIC’ (Mitigation in Urban areas, 

Solutions for Innovative Cities)
36

. This project was comprised of two subthemes; one about ‘cities in 

transition’ and the other about how to use data in transitions. In the first subtheme, Rotterdam was 

finished rather soon (because of their experience with transition-theory of DRIFT, a research institute 

in Rotterdam focusing on transitions). Therefore they were able to spend more time on the second 

subtheme. In the early days of MUSIC, the participants agreed on exploring energy data for the energy 

transition. In this trajectory, models were developed that calculate e.g. solar potential of houses. The 

project team of Rotterdam wanted to create impact with these models, and started to ideate on a 

service based on these models. This became the Energieatlas. 

This happened together with the energy transition within the city of Rotterdam. If the municipality 

wanted to be involved in the sustainability dynamics, it needed a vehicle to do so. And because the 

municipality did not have the budgets anymore, the team around the Energieatlas argued that energy 

data would be a way to participate as municipality in the processes occurring in the city. ‘The only 

thing we have that could be interesting for them is data.’
37

 Stakeholders would be interested in this 

data and stimulated to undertake action, e.g. putting PV on rooftops or reusing industrial heat.  

Partners/stakeholders 

The partners in MUSIC were five European cities, being Aberdeen, Gent, Ludwigsburg, Montreuil, 

and Rotterdam. For the first subtheme ‘transition’, DRIFT was the expert organization. The second 

subtheme ‘data in transition’ was supported by the Luxembourg national research institute LIST
38

. 

Regarding the first subtheme, these cities had their own challenges. MUSIC was a way to learn from 

each other. Regarding the second subtheme, the challenges of the cities converged to one challenge; 

mapping energy data. In tight cooperation with the cities, and especially Rotterdam, the institute LIST 

developed the modules that were the basis for the Energieatlas.  

In Rotterdam, an Urban Planner was the project leader of the second subtheme. He is also the initiator 

of the Energieatlas as he came with his colleagues with the idea to take the output of MUSIC as input 

of the Energieatlas. Throughout his work for the municipality of Rotterdam, he takes the perspective 

of transition management; starting small projects to create a snowball-effect in the energy transition. 

Other people from within the municipality participated in the development, amongst which the GIS 

Advisor. The GIS Advisor joined the team two years after the start of MUSIC. Initially he was asked 

to support where possible, later his role became more serious in co-developing the Energieatlas. When 

MUSIC stopped, new stakeholders were taken on board to develop the actual Energieatlas. ESRI, a 

geo-information company, was developing the interface or web-page to bring the Energieatlas online. 

The TU Delft supported Rotterdam in the calculations behind the Energieatlas, by developing the 

Rotterdam Energy Approach and Planning (REAP) and Energy Potential Mapping (EPM)
39

. These 

models integrate the diverse energy modules developed in MUSIC and give directions in how to use 

the potentials in spatial planning. This part has not been brought online, but is used internally.  

Technicalities 

The team developed the Energieatlas in a GIS-program. When they wanted to put the atlas online, this 

file needed to be translated into ArcGIS Online. ArcGIS Online is Software-as-a-Service (SAAS). It is 

actually a geo-data viewer which shows geo-data. So the website is a geo-data viewer, and fed with 

                                                           
36

 http://www.themusicproject.eu/ 
37

 Interview Urban Planner 
38

 Formerly known as CRP Henri Tudor 
39

 TU Delft (A. van den Dobbelsteen, N. Tillie, M. Fremouw) 



110 
 

data stemming from the energy modules developed in and after MUSIC. The user of ArcGIS Online 

can choose from a range of templates that show the data in distinct ways. The team that developed the 

Energieatlas asked ESRI to combine two templates. This did not happen in a satisfactory way, so 

currently a new type of atlas is developed. This is also the reason why the new version is delayed. 

Role of data 

Data plays two roles in the development trajectory, both as input for the energy modules and as output 

of the modules. In these modules, real existing data is used, e.g. solar radiation, rooftop orientation as 

shown by satellites, ages of houses or the status of isolation of houses. The output is modeled data. 

The team states that this modeled data has undergone several reality-checks. In these iterations, 

through comments of Rotterdam, LIST refined the models. The Energieatlas uses this modeled data. 

This data is plotted on a map per ‘street number’. The data currently shown in the (old) online 

Energieatlas is ‘Energy Saving Potential’ and ‘Solar Energy’. The entire project dealt with data on 

energy use, energy saving potential, solar energy potential, wind potential, warmth-cold storage 

potential, geothermal potential and several energy-related policy topics like Urban Heat Island-effect, 

energy-poverty and characterizations of the housing stock. This data is seen by the developers as a 

new type of ‘good’ to buy-in into stakeholder processes as a municipality.  

Development and implementation of the Energieatlas 

The story of the Energieatlas starts with the Urban Planner and the MUSIC-project. The last six years, 

the Urban Planner is working on data in the urban area, and the translation from data into valuable 

information. He was project leader in the development of the Smart City Planner. This tool shows 

information regarding hundred indicators that have to do with the quality of life in the city of 

Rotterdam. Examples of indicators are the accessibility by public transport, social indices of areas or 

flooding risk. Besides this project, he also was project leader for the municipality of Rotterdam in the 

European project MUSIC. The EU doubled the investments of the cities in MUSIC. 

MUSIC started in 2011, and consisted of two subthemes of development. The one was about the 

application of  transition management theory in cities, and the other about how to use data in 

transitions, and more specifically the development of energy calculation models for the energy 

transition. The Urban Planner was project leader of the second line for Rotterdam. In this subproject, 

they asked ‘what could be relevant information if you want to form the energy transition in the city 

and want to involve stakeholders?’
40

  

Since Rotterdam was already acquainted with the first line (because of the close relations with the 

Erasmus University and DRIFT), they finished this line earlier than the other participating cities. 

Therefore they had more time in the project to focus on the second line, which is the reason why 

Rotterdam (the Urban Planner) started to do more than outlined in MUSIC. The team wondered what 

to do with the output of MUSIC. This resulted in the Energieatlas, both for internal use and partly 

online. MUSIC existed for 4 years, with 1 year extension. This time was sufficient to have the data 

modules available.  

In the beginning of MUSIC, LIST developed in close cooperation with Rotterdam both the module for 

solar as for energy saving potentials. LIST used the inputs of Rotterdam about the Dutch situation to 

create this module, which makes the module specifically applicable for the Netherlands. Later, they 

scaled this up for use throughout Europe. Throughout this process, the team in Rotterdam was aware 

that these modules and data could be of value for the stakeholders in the city. End 2013, they 

organized a GIS-stakeholder meeting to discuss the first outputs of the MUSIC project. At that 
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moment, they brought online the solar potential module. This meeting was attended by 33 people from 

different backgrounds, being energy experts, city planners and GIS experts. The team learned in this 

meeting that publishing the data in an attractive visual manner is important and that it is all about 

engaging people in showing the possibilities of the data. Through these confrontations between their 

work and reality, the team was able to specify the ideas on the concept of the service they wanted to 

launch.  

There was no clear planned development trajectory from the start of MUSIC to what should become 

the Energieatlas. The team aimed at combining the workload in MUSIC with the set-up of an atlas 

with the idea of where they wanted to end; the concept of the Energieatlas. There were no clear go/no-

go decisions built into the process, and finance of the tool was also not arranged. It was a trial-and-

error process, with one fixed thing; a meeting every Monday-morning with the MUSIC-team from 

Rotterdam. Separated from the existing organization, the team was able to work on the tool without 

pressures from within the organization. This fuzzy process could also have ended into nothing, as the 

Urban Planner indicated. In the first 2.5 year of MUSIC, many discussions took place without starting 

actual developments. This was as an issue, but at the other hand the Urban Planner states that ‘when 

you are with so many stakeholders, you need to come to common agreements before taking action’. 

For a long time, the Urban Planner got along with these discussions, but finally he wanted to produce 

something as well. So he started to steer towards developing an actual product. This is visible in the 

project MUSIC, where the ideas on data for energy converge towards the development of different 

modules that generate energy data.  

As stated, throughout the developments in MUSIC, Rotterdam wanted to do more with the output. 

This also made that no clear distinction can be made between MUSIC and the Energieatlas. As the 

Urban Planner states, it is a ‘continuing story’. When MUSIC ended, the efforts became clearly 

targeted at the tool ‘Energieatlas’. So, when MUSIC ended and delivered a couple of energy modules, 

the Urban Planner and his team continued the trajectory by developing a practical tool. In this period, 

the stakeholder configuration around the developments of the atlas changed. Together with TU Delft, 

Rotterdam wanted to join the distinct modules into the EPM-model. This model is based on the trias 

energetica (first save energy, than re-use energy, then use renewable energy). This model created 

energy insights on the level of smaller areas in the city (e.g. neighborhoods).  

The team wanted to bring the Energieatlas online. The offline version in GIS was developed by the 

own civil servants of Rotterdam, but for the online service they needed support from outside. They 

contacted ESRI for this trajectory, as the team already had good contacts and experiences with this 

company. ESRI transported the atlas from GIS to arc-GIS, to bring the Energieatlas online. In the 

contract, the team of Rotterdam clearly indicated their wishes on functionality and visibility. They 

wanted to develop the online product in a structural trajectory. However, this became a troublesome 

trajectory. As stated, ESRI needed to program two different templates in such a way that it could be 

presented on one webpage. But what ESRI developed came mostly too late, did not work smooth or 

look nice. The team indicates that ESRI did not deliver since they had underestimated the amount of 

work. The product could have been launched earlier when this did not occur. Even though the team 

was not satisfied with the result, they published it since ‘it is better to have the data online than to wait 

until we have a beautiful tool
41

.’  

As stated, the finance was not arranged for the entire project. Rotterdam is a project-based 

organization, working with yearly budgets. So each year for each project, new budgets must be 
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arranged. In the first years of MUSIC, this money was available because of MUSIC. With the 

extension by one year, the development of the Energieatlas was partly covered. The contribution of the 

EU (the doubling of investments) came one year after declaration. For example, the money was 

invested in Rotterdam in 2013, and the EU contribution over 2013 came available in 2014. And since 

Rotterdam is a project-based organization, this money was less or more ‘free’. Therefore, the Urban 

Planner was able to arrange this budget for the Energieatlas. Doing so, six years of development were 

financially covered.  

There was little political involvement in the trajectory. One time, during MUSIC, an aldermen 

discovered that information on solar potential was available on the internet, but not for the Rotterdam-

region. This information came from a private company, and municipalities needed to pay to get this 

information online for their area. The aldermen went to the team to say that this service should be 

bought. The team and LIST almost finished the module on solar potential, so they were able to 

convince the aldermen to put this information online themselves. As alternative for the service of this 

private company, in a short time they published the data stemming from the solar potential module.  

Now and future 

Currently the Energieatlas is almost a regular product that will be managed at the Information 

Department of the cluster ‘Stadsbeheer’. It took the Urban Planner a lot of effort to get the pilot into 

this regular state. Since the old online version is not satisfactory, the Information Department is 

internally developing a new version, without the support of ESRI. The approach of this trajectory is 

also differing from the initial phase in the pilot. The team around the Energieatlas has been learning in 

the entire pilot-period about the user-side of the Energieatlas. In stakeholder sessions, e.g. inhabitants, 

housing cooperatives or energy professionals all expressed their own wishes and needs. Therefore the 

team divided their potential users in four user groups they wanted to target, being 1) energy experts (in 

companies) 2) research institutes, 3) companies and 4) inhabitants of Rotterdam. Due to capacity 

issues, they decided to first target the energy experts with the new online version of the Energieatlas. 

The team expects that this group has the toughest demands, especially with regard to the quality and 

applicability of the data. For the other user groups, they have the idea to display the information in 

other forms, e.g. they want to develop an app for the inhabitants.  

The internal GIS)-Energieatlas is being used for what it was intended to be used for. It is a 

conversation-vehicle stimulation cooperation between the municipality and other organizations. For 

instance, through the Energieatlas, the municipality is into contact with several private initiatives. 

Especially the cooperation with residents associations like ‘Blijstroom’ is working well for giving 

insight in the possibilities and potentials of using more renewable energy in the built environment. 

Currently, in a new team the Urban Planner is also exploring the possibilities of developing a national 

Energieatlas. Also a regional atlas is being developed in which the urban planner is involved. 

Appendix 5c: Case Dagje Strand 

Description of the system/service 

Broad description 

Slimmer Naar Schevingen (Smarter to Scheveningen) is a program aiming at managing traffic in a 

better way around Den Haag and towards Scheveningen. This is developed in the municipality of Den 

Haag by the department of Traffic Management. Part of this program centers around the accessibility 

of the beaches of Scheveningen. In this part, a pilot was started to see what data can do for traffic 

management. This pilot is called ‘Dagje Strand’ (Day at the beach). This is a ‘pilot to improve the 

accessibility of the beaches of Scheveningen by combining open and own data’. In this pilot, different 
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types of data sources were examined and coupled to better understand people’s (traffic) behavior on 

sunny days. The pilot became larger until the Traffic Manager indicated that he wanted a working tool 

within a month. This resulted a service on a website of City Marketing Den Haag that provides 

information on the shortest routes to the beaches and availability of free parking lots.
42

 Visitors can 

search for available lots in parking garages and plan the fastest route towards Scheveningen.  

Cause for developing the service 

The cause for the pilot was the exploration of the value of (traffic) data for the accessibility of Den 

Haag and Scheveningen at large and to discuss fundamental questions around privacy and ownership 

of data. Accessibility as broad topic was reduced to ‘parking in Scheveningen’, which is an issue on 

sunny days. Visitors aim to park as close to the beaches as possible, but on these days these parking 

lots are occupied. This means that the visitors end up in neighborhoods where they cause 

inconveniences for the inhabitants. It is in the interest of both the inhabitants of Scheveningen and the 

visitors to solve parking issues. The aim of ‘Dagje Strand’ is to inform the visitors of Scheveningen 

about parking and traveling times. This is why Den Haag Marketing, an organization closely related to 

the municipality, also cooperated.  

For one of the members of the project team of ‘Dagje Strand’ the cause was different. In his role of 

Policy Advisor, he has to explore policy developments. He did not participate in the first place to 

increase the accessibility of Scheveningen. The Policy Advisor was participating with Den Haag in a 

living lab of Geonovum (an organization dealing with geo-data). In this living lab, the question was 

how data and sensor information can help governments in reach their goals. For this living lab, the 

Policy Advisor needed an example, a case that Den Haag was developing. In his search within the 

organization, he found the Traffic Manager already busy with ‘Slimmer Naar Scheveningen’. This was 

for the Policy Advisor the reason to participate in ‘Slimmer Naar Scheveningen’ with the initiation of 

‘Dagje Strand’. The service has been started by the Traffic Manager. 

Partners 

The main project team at the municipality consisted of a Traffic Manager, Parking Manager, and 

Policy Advisor. The Traffic Manager’s role is to increase the accessibility of the city ánd the 

maintainance of traffic systems (e.g. road, traffic lights). He is the main initiator of ‘Slimmer naar 

Scheveningen’ and ‘Dagje Strand’. As such, he arranged the (small) budgets that were needed for the 

developments. He did this in close cooperation with the Parking Manager. The Parking Manager’s task 

is to deal with parking in the city. The Policy Advisor works at the department ‘Policy and Innovation’ 

at the municipality of Den Haag, and his role is different as it is not execution nor management of 

daily business in the first place. His assignment is to examine policy developments, and with regard to 

‘Dagje Strand’ he wanted to explore what Big Data can mean for policy ánd whether new cooperation 

models with external partners are successful. Other parties contacted were e.g. a bank, beach club 

owners, the company Decisio for smartphone data. 

For the development of a service based on data, external partners were needed. The company BKS 

was contacted; this company owns and runs parking garages in the city. They wanted to cooperate, as 

it is also in their interest to increase occupation in garages. They provide real-time data on the 

occupation of parking lots.  

The organization ‘Den Haag Marketing’ plays an important role in providing the actual service on 

their webpage. This is a public organization. It executes the branding-strategy in the area of Den Haag. 

In the search to put the service online, the project team found out that the new website of Den Haag 
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Marketing was the most suitable place to publish the information. This organization is responsible for 

publishing the data they get from Traffic Management. This is a process they undertook with their 

web-developers, Fabrique and Q42. Jointly, they decided on the best ways to provide the information 

to visitors. 

Technicalities 

During the pilot ‘Dagje Strand’, several data streams have been coupled and analyzed, which led to a 

service. BKS delivers parking data to the municipality. The municipality sends this data, combined 

with traffic data from their traffic information systems, to Den Haag Marketing using two APIs. For 

security reasons, this happens via the server of the municipality. Den Haag Marketing has been 

developing a platform and related website in 2014, on which this data-stream can be made available to 

visitors of the city.   

Role of data 

In the pilot, different types of data has been combined with the aim to understand patterns and provide 

visitors of beaches with the right information. The sources of data used are: 

- Traveling times (department Traffic Management of municipality) 

- Street parking (department Parking of municipality) 

- Occupation of parking lots in garages (data from BKS) 

- Origins of visitors (smartphone data bought from Decisio) 

- Twitter Monitor (developed at Traffic Management) 

Other data sources that have been researched in the pilot are offers via My Order, Park & Ride and 

Public Transport. All the data used has the aim to improve the accessibility of the city. For the 

information service in specific, only some of the data sources are needed as explained in the section 

‘Technicalities’. 

Development and implementation of the Straatkubus 

The pilot ‘Slimmer naar Scheveningen’ got its form through conversations that the Traffic Manager 

had with a new colleague. She, from the department of Parking (of the municipality of Den Haag) 

introduced herself to her colleagues related to traffic. Coming from the department of Parking, she 

wanted to cooperate with Traffic Management. At that moment the Traffic Manager was working on 

the accessibility of Scheveningen. Together, they came up with ideas to join efforts regarding the 

Scheveningen-area.  

Summer season was coming, and they were aware that parking is a problem. Many people want to 

visit the beaches of Scheveningen during these days. So the idea was born to use data to tackle this 

issue. Throughout this process the Policy Advisor got involved since he could use ‘Slimmer naar 

Scheveningen’ in a program he participated in. In this time, they started to use the label ‘Dagje Strand’ 

for their activities within ‘Slimmer naar Scheveningen’. The Policy Advisor argued that, to increase 

the quality of discussions, the theme should be clear and understandable. So instead of discussing 

abstract themes like ‘accessibility’, the theme ‘Dagje Strand’ created an image on basis of which 

clearly defined conversations were held. ‘Dagje Strand’ was experimental in character, therefore 

intentionally called a pilot. The purpose of the pilot was to examine the technological options 

regarding data. This was a logical consequence of working with traffic. ‘Since we started with the 

Traffic Control Office, we always have been working with data’, the Traffic Manager states. ‘I have 

many detached apps on my smartphone, like one for Public Transport, for weather, for routing. We 

could go one step further in doing smart things by combining these things.’ He saw a role for the 

municipality to show what one can do when combining different data sources. 
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The project-team assumed that travelling times would be an issue for the visitors. To confirm this 

hypothesis, they used a twitter monitor that they also were developing at that moment. This monitor 

did not reveal many issues regarding travelling times to Scheveningen; traffic jams were little to no 

point of frustration for visitors. As they knew that parking was a problem both for visitors and 

inhabitants, the team needed to focus not so much on travelling time in Scheveningen, but rather on 

decreasing pressures of parking. During summer days, the municipality did everything to prevent 

chaotic situations around parking with traffic controllers, but the project team argued that another way 

was needed to solve the issue. This search for ‘another way’ unfolded in diverse forms, finally 

resulting in the web-based information service that Den Haag Marketing provides.   

In this process, they contacted many people, to see who wanted to co-experiment. This was mainly 

done by the Policy Advisor and his department; they supported the development process and 

organization of external contacts. This department is better equipped to reach out to new external 

relations, because they are not assigned with a daily management-goal, as the Policy Advisor stated. 

Parking data was needed, so they contacted the commercial organization exploiting the parking 

garages in Scheveningen (BKS). BKS was interested as they could increase the occupation of the 

garages, so ‘Dagje Strand’ secured access to this parking data. Furthermore, beach club owners and 

shop owners were contacted. The main goal was to make the data visible for the visitors of 

Scheveningen. This needed to happen via DRIPs (Dynamic Route-Information Panel), but these were 

not available at that moment. Therefore the project team aimed at publishing the information online. 

The webpage of the municipality was not suitable, mainly because of the management of the data. The 

team contacted Den Haag Marketing, an organization that is assigned with the goal to execute the 

branding strategy of the city Den Haag. From that moment, Den Haag Marketing became a close 

partner in the development trajectory. Den Haag Marketing had the responsibility to create the 

frontend of the service. As the Traffic Manager indicates: ‘Den Haag Marketing has to serve her target 

group... ... it is their responsibility to think about this.’ 

Many ideas came up during this consultation phase, and the pilot grew. E.g. the idea was that during 

summer days, via offers to the public, the public would stay longer in Scheveningen, flattening the 

peak of traffic over a longer period. The team came to the conclusion that the beach club owners were 

not interested to give offers on sunny days, as these are the busiest days for them. The team explored 

combinations of various data sources. For instance, they coupled sunshine, temperature, rain, with 

regular and occasional visitors. This gave the obvious results that during sunny days, more visitors 

were coming, and especially occasional visitors. They also explored the origins of the visitors using 

smartphone data from Mezuro (Vodafone), with the surprising result that many people from 

Amsterdam were coming to Den Haag, even though they have nice beaches close by. In this 

experimentation process, at one time the Traffic Manager thought; ‘What can I do within a month, to 

keep it small?’ So they dropped many ideas and focused on the accessibility improvement through 

traffic a parking data. The combination of these sources let to the service that the pilot ended with. 

Whereas the Traffic Manager and Policy Advisor were focusing more on the backend, Den Haag 

Marketing aimed at publishing the data. In 2014 at the time of the development trajectory, Den Haag 

Marketing was also busy with implementing a new platform and website. The idea was that the service 

tool should be based on this new platform, but the tool was not involved in this process in the 

beginning. This led to a delay in the provision of the service. This service initially only consisted of 

the traffic data, and was published in a format that people were not satisfied with. Therefore, when the 

parking data came available, Den Haag Marketing and its web-developers started redesign the 

appearance of the service on the website. Since the platform has been built in a way that APIs could 

easily be added, the costs for implementing the tool on the website stayed low. In this process of 
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bringing the service online, Den Haag Marketing played a coordinating role between the municipality 

and the web-developers. Together, they translated ideas of the project team into a user-friendly service 

in several iterations. These meetings were needed as there was a mismatch between data-formats and 

the systems that needed to deal with it and in these meetings, the interface of the tool has been 

discussed.  

This theme ‘Dagje Strand’ also has been input for an Open Data Estafette of Geonovum in November 

2014. The team did not participate from the perspective of data in the first place, but to get into contact 

with other partners that usual. They did not search for participants within the organization, but for 

external partners such as owners of beach clubs, event organizers, banks, and BKS. From the side of 

the Policy Advisor, these efforts were done to see whether an entirely different cooperation model 

with other partners would work. From the side of the Traffic Manager, the outcome of the Estafette 

was important for the goal of decreasing parking issues in Scheveningen. With the theme ‘Dagje 

Strand’ they won the estafette.  

Now and future 

The pilot has come to an end. Only because Den Haag Marketing is enthusiastic about the service, and 

the costs to keep this system running are minimal, the service is still available. Data is still sent from 

BKS’ parking system to the server at the municipality, and then sent to Den Haag Marketing. 

Problematic is that only a few people know how to reset and maintain BKS’ system, as this is very 

old. Besides that, during the weekends and nights, no one is managing the entire service. The Traffic 

Manager understands that processes need to be made formal, with a formal division of responsibilities. 

Currently the processes are not formalized as the Traffic Manager states that ‘there is a minimal 

service that we keep in the air, but nothing is formalized. The people officially get no time to manage 

the service, because there are no common agreements made between BKS and us about the service’. 

And also formal agreements with Den Haag Marketing are lacking. Currently, the service is 

maintained based on the common interests, as the Marketeer from Den Haag Marketing stated. 

However, he indicates that this is currently happening. BKS is setting up a new traffic system for their 

business, the department of Traffic Management is also introducing a new system for data 

management. These new systems also take over the task of the old system and server, securing the 

technical part of the proliferation of the service. As well, they aim to secure the management and 

responsibilities of the service, as both the Marketeer and the Traffic Manager are saying. In the near 

future, also the tool will be evaluated.  

Appendix 5d: Case Positive Drive 

Description of the case 

Broad description 

The app ‘Positive Drive’ aims to stimulate safe and sustainable traffic behavior of inhabitants of the 

municipality of Breda. Positive Drive is a form of serious gaming, using nudging to stimulate positive 

behavior. The developments started in 2012. As its name suggests, stimulation is done in a positive 

way, by rewarding positive traffic behavior, e.g. when inhabitants take the bicycle, take alternative 

routes with the car or keep the speed limit. The app positively discriminates bicyclers over motorists, 

as the Traffic Manager states: ‘So you take routes through the city and earn car-points when keeping 

the speed limit but when you take your bike, then you earn even more points.’ With these points, the 

user of the app can buy gifts or coupons (e.g. 2
nd

 coffee for free) in a web-shop. These gifts or coupons 

are made available by local shop owners.  
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The first version of Positive Drive has been launched in October 2012. When the webshop became 

empty, the use of Positive Drive stagnated. An entirely new version of Positive Drive has been 

launched recently, in June 2016. Much more than in the first version is this new version the 

responsibility of IJsberg (as developers, owners, and operators of the app).  

Cause for developing the service  

The municipality of Breda has been targeting safety in traffic successfully in the last decades. 

Accidents decreased in the city by physical measures such as new roads. The civil servants understood 

that to further make the city safer (and also cleaner), other types of measures needed to be taken. This 

was the reason to start looking at the traffic behavior of inhabitants and ways to influence this 

behavior. A Traffic Manager of Breda got inspired by an example in which traffic behavior was 

targeted, and contacted the developers of the app. Both the Traffic Manager and the developers started 

to develop a tool later called ‘Positive Drive’.  

Partners 

The municipality of Breda initiated the development of Positive Drive, and more specific a Traffic 

Manager working for the municipality. His main work is the management of traffic, and besides that 

he gets time to work on innovative projects. The Traffic Manager came with the idea of building 

Positive Drive after he saw a tool that also targets traffic behavior. This reveals that the municipality 

approaches their traveling inhabitants as consumers which can be tempted by positive triggers. 

Therefore he contacted IJsberg Consultants (later called IJsberg), the company that developed this 

tool. IJsberg is a consultancy company, and advises in strategy, marketing, and communication. 

Developer 1 and 2 of IJsberg were project leader in the trajectory around Positive Drive. IJsberg and 

the municipality jointly developed Positive Drive, which clearly distinct from the more formal divide 

between the commissioning party (Breda) and the contractor (IJsberg). 

Other stakeholders in the project were the co-financers of Positive Drive; the province Noord-Brabant 

and NHTV (being part of ‘Beter Benutten 1’, a national approach to locally stimulate developments in 

traffic). NHTV is a college for higher education. They were aware that Positive Drive would generate 

valuable route data. So two lecturers and some of their students developed BikePrint
43

, a tool that 

converts raw traffic data into valuable information for (traffic) policy making.  

Technicalities 

Positive Drive is a native app, available for Android and IOS. The app uses tracking data from the 

GPS to determine which modality (car or bicycle) a user uses and which route he or she takes. The 

routes are plotted on maps from Routenet. The app has an in-app webshop where the gifts or coupons 

can be ordered.  

Role of data  

Data plays a marginal role as input for the app. Tracking data from the smartphone is used to drive the 

app, and coupled to the routemaps. In the early developments, the municipality did not know that they 

would receive lots of traffic data with this app. Large datasets can be built with the tracking data. Later 

they understood that this could be of value for policy making. In that sense, this case is an example of 

how the municipality can generate data and use it for policy purposes. BikePrint is an example of a 

tool that uses the data of Positive Drive, but also IJsberg is working on a platform that creates valuable 

information out of the data. IJsberg owns the tracking data, but it is freely available for the 

municipality as they are co-partners in the project.  
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Development and implementation of Positive Drive 

Two events can be seen as the triggers for the Traffic Manager to ideate on a tool like Positive Drive. 

First, he saw a film clip of Volkswagen, in which nudging the crowd is a central theme
44

. This made 

him thinking about using nudges in traffic to change people’s behavior. Second, he became aware of 

the developments regarding the use of geo-locations in campaigns and advertisements. He saw an 

advertisement on the highway stating that each time a person drove by this add with a reasonable 

speed, he or she could get something. This could be measured (both speed and the geo-location) by an 

app using the geo-tracker of the smartphone. This gave birth to the idea that geo-locations could be 

used in traffic management to nudge people.  

With this idea, the Traffic Manager went to the company that designed the advertisement he saw, 

being IJsberg. In these first contacts, ideas were generated about what can be done with an app with 

geo-tracking in traffic. The process of conceptualization happened fast. ‘This is our way of working’, 

the Traffic Manager indicated. The idea was that there would come an app for the entire city of Breda, 

and that bicycling would be nudged over car-use. By rewarding positive behavior, safety in traffic 

would be enhanced. Since the Traffic Manager could not find any existing tools, he chose IJsberg to 

develop a tool for Breda. Money for the tool came from the municipality of Breda, the province 

Noord-Brabant, the NHTV, and IJsberg. Development costs for the app for IOS were 100,000 euro 

and for Android 70,000 euro. This money stemmed from existing budgets of ‘People-focused traffic 

measures’. In the early stages, the idea was to create a business model around the tool in which other 

cities also could use the tool by paying a fee. The Traffic Manager indicates that it was ‘a rather easy 

trajectory’ in choosing his partners, arranging budgets, and developing a tool.  

The Traffic Manager and IJsberg jointly developed the app. Both parties were ideating on the possible 

functions of the tool. IJsberg contributed with technological knowledge regarding the app and backend 

system, and with knowledge on marketing activities. IJsberg engaged the municipality of Breda in 

targeting the inhabitant of Breda as ‘consumer of an app’. As a marketing and communication 

company, they were acquainted with this way of working. Breda has an open mind and embraces this 

alternative view on the inhabitant of Breda. As the Developer 2 states: ‘for us it was a natural process 

in which we empowered the municipality, and we see that the municipality increasingly consults its 

inhabitants.’ The Traffic Manager got into this way of working, as the Developer 2 stated; ‘They see, 

in contrast to other mobility experts, a car driver not as a car driver but as a consumer that you need to 

tempt to make another choice.’  

The Traffic Manager used his local knowledge and network to increase the quality of the app, as the 

Developer 2 states that ‘we can come far with our expertise, but only when you are day-to-day busy 

with traffic issues (like the Traffic Manager, ed.), you know what needs to change and how consumers 

react on certain stimuli.’ Rewards needed to be made available as stimulation to change behavior. The 

municipality did not want to do this from their own budgets, so they came to the conclusion that they 

needed to contact sponsors. The Traffic Manager went to 21 companies in Breda, from snack bars to 

jeans-stores. 20 companies participated. The Traffic Manager engaged these companies by indicating 

the need for a safer Breda without punishing a certain traffic mode, and the fact that these companies 

would get free publicity in the app. The advantage of participating companies was that they were also 

going to use their networks to disperse the idea of Positive Drive. So IJsberg’s contribution had more 

to do with the technology, and Breda’s contribution with social aspects and local knowledge. As the 

Developer 2 indicates , Breda ‘had a very important role in funding, acceptation, promotion, and 
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fixing the gifts and coupons and inputs on basis of which we could do all kind of nice and funny 

things’. 

The NHTV got into contact with Breda to discuss the use of tracking data. This created awareness in 

the municipality that the output of the app has a certain value. According to the Traffic Manager: 

‘Throughout the developments it appeared that you can do many things with GPS-data, so the NHTV 

got involved with BikePrint.’ Breda was the only city with tracking data on cyclists. The NHTV built 

BikePrint to visualize this data. This data is input for policy making, based on inhabitants’ actual 

rather than assumed behavior.  

Positive Drive was launched, and reached 600 downloads. Every time that the team promoted the app, 

e.g. in a regional television program, there was a peak in downloads. In the first launch, too little 

budget was available to reach the intended audience, which in the early days was the entire city of 

Breda. Therefore they adapted there marketing-strategy as they currently use Positive Drive only in 

small targeted campaigns. As the Developer 1 states: ‘The first version came available for the entire 

city, everybody could use the app and that was giving issues regarding communication. You use the 

scattergun approach and hope that you get someone’s attention. Currently we understand that it is best 

to use Positive Drive project-wise. So targeting a small user group which you can inform well and 

directly which increases the chance that people will use it.’  

Daily users mounted to some dozens, which triggered both IJsberg and Breda that downloading an app 

is something different from constantly using an app as user. When the webshop with the gifts and 

coupons was empty, Positive Drive passed to the background. In this period, users could use Positive 

Drive, but without getting any rewards. Use decreased to only a few users. It was decided that Positive 

Drive would be relaunched and renewed, based on the learnings from the development of the first 

version. In this period, IJsberg needed to certify to be able to participate in ‘Beter Benutten 2’ (a 

follow-up on ‘Beter Benutten 1’) with Positive Drive. This was, as stated, a period of little activity 

around Positive Drive.  

Now and future 

Since the second version, IJsberg has taken over a large part of the responsibilities of the Traffic 

Manager. They are the owners, developers, and operators of the app, and they try to build a business 

case around the app. Jointly, IJsberg and Breda ideate on campaigns around Positive Drive, but Breda 

does not participate in the execution anymore. In ‘Beter Benutten 2’, IJsberg is financed to further 

develop the app. And IJsberg also mobilizes the gifts and coupons for the webshop. This new version 

of the app is launched in June 2016. Breda still has the rights to use the app and data for free. To create 

valuable information out of the tracking data, IJsberg is building a platform. Policy makers can use 

this platform to be better informed on traffic situations in Breda.  

The Traffic Manager contacted the Ministry to discuss implementing the app on a national scale. He 

indicates that ‘we are only Breda, with an unknown party in the traffic world. The people from the 

Ministry were probably skeptical and first wanted to see a working version of our concept.’ The first 

version of the app is scaled to other cities in an experimental way through connections that IJsberg 

had. In the program TRACE, the second version is scaled through a formal project to other cities. 

TRACE is a European project in which the potential of tracking services for cycling and walking in 

cities is assessed. In this project, IJsberg is developing the app for the appliance in other cities. Breda 

and IJsberg also use Positive Drive in specific campaigns in the city, e.g. to avoid car traffic in a 

certain street. This new version has led to new initiatives on its application, both in a local and 

international context.  
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Appendix 5e: Case Straatkubus 

Description of the system 

Broad description 

The Straatkubus is an early-warning system that aims to provide up-to-date insights into the quality of 

life in neighborhoods and streets in the municipality of Almere. It is a Geographical Information 

System. It is an interface that can depict different data-sources as information on a map. This can be 

done on 6-digits zip code, meaning that information can be given on detailed geographical locations. 

The interface shows information of inhabitants on e.g. income structure, debt position, household 

structure, social class or employment situation. Through conversations with city stakeholders, it is the 

municipalities’ aim to detect issues around quality of life in streets in an early stage, thereby 

preventing an escalation of the problem. It combines observations of frontline-workers with the 

statistical data, which together can provide a powerful analysis of dynamics in streets and 

neighborhoods.  

Other products also exist that can analyze the quality of life in areas. These products use algorithms 

that produce a color or value based on a calculation of indicators. Then one still does not know what is 

behind the color or value, since the algorithm did the analysis and interpretation. The Straatkubus 

simply shows the indicators on a map; the interpretation is for the knowledgeable persons that work in 

these geographical areas. As such, the aim is to simplify working with data for non-technical people, 

without forgetting the expertise of frontline workers.  

The tool substitutes the service of ‘providing answers to questions’ of the department of Research and 

Statistics in Almere. Before the Straatkubus, people ended up in a bureaucratic procedure, when 

addressing their individual questions (related to quality of life) at this department. With the 

Straatkubus, these people can do the analysis themselves, or together with other stakeholders in the 

city, which decreases waiting time to an hour. Since analyses can be done stante pede on a computer, 

in one meeting stakeholders can conclude on the exact problem in a certain street. The users and/or 

customers are other departments within the municipality of Almere and other municipalities. The users 

of the tool are interested in the information that it provides, and therefore the Straatkubus can be seen 

as a product with the main aim to provide a service; a product-service. The Straatkubus has been 

developed as software-as-a-service.   

Cause for developing the service 

Two main trends triggered the development of the Straatkubus. First, many of the Dutch 

neighborhoods built in the ’60 and ’70 were ran-down and therefore broken down and rebuilt. 

Neighborhoods of the ’80 and ’90 also face this future, when no action is undertaken. And second, 

from the national government, Almere got the assignment to grow by 60,000 villages in the coming 

decades. These new neighborhoods cause dynamics, since richer people move from the older 

neighborhoods to the new ones, whereas vulnerable households stay. These two triggers ask for 

actions in certain areas, but it is not known which areas as the problems are not large yet. To prevent 

the problems to accumulate, Almere wanted a tool to discover in an early stage of the developments in 

areas that indicate the birth of problems. On basis of this information, city stakeholders are triggered to 

talk about these early-warnings. By detecting the indications (early-warnings), through small-scale 

actions the problems can be nipped in the bud.  

Partners 

The Straatkubus is developed on initiative of the Program Office ‘Bestaande Stad’ (Existing city), and 

more specifically on initiative of one Urban Planner at this office. He is the main driver and innovator 
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behind the Straatkubus. He assigned the department of Research and Statistics (R&S) of the 

municipality of Almere with the task to build the technology of the Straatkubus. For several years, the 

department of R&S is hiring a software developer. This happens in such a way that one interviewee 

states that he sees him more as a colleague than an outsiders. This person brings in higher-level 

technical competences and up-to-date knowledge on ICTs. The Head of R&S and the Urban Planner 

developed the Straatkubus in tight cooperation. Now the Current Project Leader is responsible for the 

Straatkubus, which is a person also working at R&S. The Ministry of Internal Affairs supported the 

developments with moral support and knowledge on privacy issues. From the start it was the idea to 

partner with other municipalities. First, four municipalities showed interest in the initial search for a 

system, being Purmerend, Dordrecht, Hengelo and Eindhoven. Finally, two municipalities co-operated 

in the actual development, being Purmerend and Dordrecht. They co-financed the Straatkubus and had 

a say in the development. Currently, only Dordrecht is also using the Straatkubus. Throughout the 

process of development, also other organizations devoted their time and efforts, for instance in the 

discussion on privacy and security of the Straatkubus.   

For understanding the case of the Straatkubus, it is important to explain the functioning of the 

department of R&S. The department answers information-related questions from within and outside 

the organizations. Yearly, they get 100 questions from within, and 900 from outside the organization. 

As such they are opening the large amounts of data the municipality and other organizations possess. 

This department does not work with a budget as other departments within the municipality, but with a 

'task setting'. This means that the department needs to take care of their own funding. They get paid 

for the questions they answer (mostly from within the organization). Shortly, their business model is to 

provide satisfying answers to questions so people pay and come back for other paid questions. 

Therefore the Head stated: ‘Our image is everything. The moment …  we are not trusted... a large part 

of our customers would not pay anymore for the work we deliver them.’ The department does not 

work on structural products, as the answer to a question is incidental in nature. The Straatkubus seems 

to become the exception to this rule, as the tool is becoming structural.  

Technicalities 

The system comprises of a backend and an interface. The backend has largely been created by 

someone externally employed but working for the municipality of Almere for several years. This 

backend consists of the system’s architecture and data sheets in Excel. The interface shows the 

information on maps. The user can navigate through the interface by clicking on the indicators that the 

user wants to see. These indicators are shown on the map next to each other; cross-tables cannot be 

made due to privacy issues. E.g. one can see the income structure and employment side-by-side on 

street-level, but not income structure x employment. The system is web-based, and operates on a 

server of the municipality. This location is secured with a security certificate. The Straatkubus is also 

secured by a log-in.  

Role of data 

Around 60 indicators can be implemented in the Straatkubus. These are listed in the ‘Code of 

Conduct.’ Data for these indicators are stemming from the sources of the municipality and externally 

bought at data-company Experian. The data of the municipality is real data, whereas the data of 

Experian is modeled. This has to do with the fact that real data is not always available, or only 

available with a considerable time-lag. In such circumstances, the municipality of Almere decided to 

buy modeled data.  

Examples of indicators (and data-sources) are: 
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- Age structure (municipal administration Almere) 

- Housing situation (municipal administration Almere) 

- Information housing cooperatives (Housing cooperatives Almere) 

- Income (Experian) 

- Social class (Experian) 

- Education level (Experian) 

- Household structure (CBS, Dutch National Bureau for Statistics). 

Development and implementation of the Straatkubus 

Almere is a rather new, planned city, built from 1975 and onwards. So the city has a lot of housing 

placed in neighborhoods from the ‘80s and ‘90s. These areas can become vulnerable, when the higher 

class is moving to newly build neighborhoods. To prevent the degradation of these areas, the 

municipality wants the possibility to closely monitor the developments and trends, in order to get early 

signals of degradation.  

The Urban Planner, working at the Programme Office ‘Existing City’, has been studying these types 

of neighborhoods in the last decades. He published a book about it, explaining that these areas could 

become bad places to live, only to be restored by breaking down and rebuilding. According to him, 

this should be prevented since huge physical modifications might not solve the social problems; they 

move them to other locations. He started to disseminate the idea of prevention. For prevention, he 

argued, monitoring was needed. On basis of monitoring, small scale social actions could last the high 

quality of life, thereby coupling the physical aspect of areas to the social aspect. The Urban Planner 

had a deep believe that it is import to dive into the socio-economic situation of inhabitants at a stage 

that there are no issues yet (to work on prevention at the social side of cities and hoods). And since the 

municipality is but one of the stakeholders that is contributing to the quality of life, a tool was needed 

to reach agreement about actions on the basis of verifiable information.  

Around Christmas 2011, the Urban Planner and Head of R&S jointly devoted two weeks for the 

analysis of the area (regarding e.g. income or the number of children per household) for which the 

national budget came available. On basis of this analysis interventions and sub programs could be 

defined. Important in the entire development trajectory was that both the Urban Planner and Head of 

R&S became aware that it appeared difficult to make this basic analysis. They were surprised by the 

fact that it was that difficult, and agreed that ‘this must be better, there must be a way to show up-to-

date information in a program’. Here the idea was born to create a tool that could support in analyzing 

a geographical area in a fast and easy way. In the head of the Urban Planner, the concept became clear; 

the tool should be an interface where with one click an indicator could be shown on a map. The Urban 

Planner and the Head of R&S concluded that when the (financial) possibility would come by, they 

would start to develop such a tool. 

The chance to develop a tool did come by. In the context of the national policy ‘Grootstedenbeleid’ in 

2010, Almere was added to the list of cities falling under this policy. This meant that some national 

financial budgets came available, and policy was created especially for these cities. Through lobbying 

of the municipality of Almere, part of this national budget came available for Almere in the context of 

the growth of Almere with 60,000 homes (Almere 2.0). In this program Almere 2.0, a sub program 

existed which is called ‘Existing City’. The Urban Planner was head of this sub-program. And within 

the budget tied to this sub program, the Urban Planner was able to create room for his idea; working 

on monitoring for prevention. Within ‘Existing City’ the Urban planner had a budget of 25,000 euro. 

He knew that this was a small budget, and therefore arranged more financial resources to build the first 
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prototype of the Straatkubus. For the entire project, until the Straatkubus became a regular product 

(2009-2014), the development budget was around 75,000 euro for the period.  

The department of Geo-Information seemed the first place to ask for the development of a tool, as it is 

a geographical information system. Both the department of R&S and the department of Geo-

Information made an offer to the Urban Planner to develop the tool. Since the department of Geo-

Information could not get aligned with the ideas of the Urban Planner, the department of R&S got the 

assignment and started to develop a tool called ‘Early-Warning System’. As this name has a negative 

feeling, the tool was renamed ‘Straatkubus’.  

It became clear that a system like the Straatkubus was valued, and therefore the Urban Planner started 

to arrange (moral) support. He contacted stakeholders who could be interested, for instance the 

housing corporations or welfare organizations. Moral support could be realized, as there was a 

conceptual version of the Straatkubus, which could be shown to the stakeholders. Internally, he got 

support from his management and the politics. One ‘alderman’ was backing him, and she was 

supportive in maintaining the relations with the national government. The Urban Planner gave the 

alderman up-to-date information each month, which she uses in expressing moral support. This tie 

with the politics was also useful for assessing implications for political sensitiveness of the 

Straatkubus. The Urban Planner also wanted other municipalities to participate in the project. He 

argued that other municipalities also could create value with such a tool, and the financial burden 

could be shared. After meetings with potential partners, finally Purmerend and Dordrecht participated 

and were risk-bearing investors. It was difficult to involve other municipalities, as the Urban Planner 

states that ‘I think that we were ahead other people, and there is competition between civil servants. 

They think; other’s did develop this, I am not going to participate.’ In the process of developing the 

Straatkubus, the involved partners had their own interests, which made that the municipalities could 

learn from each other. Purmerend was focusing more on parking-issues, Dordrecht on ageing, and 

Almere on the socio-economic status of inhabitants. This is reflected in the content of the Straatkubus. 

The municipalities Purmerend and Dordrecht co-funded the Straatkubus, making them co-owner of the 

SK.  

Besides getting stakeholders ‘on board’, the Urban Planner also aimed at keeping stakeholders away. 

He wanted to have short lines between the stakeholders. Furthermore, counter-cooperative 

stakeholders were kept away. E.g. the ICT-department of Almere was skeptical about the ideas of the 

Urban Planner and Head of O&S. The Urban Planner was able, with support of the ‘Alderman’, to 

prevent de ICT-department from frustrating the process. Together with the finance that he could 

arrange, the municipality of Almere started to develop a system themselves. A further remark is that 

the ICT-department also understood that they needed to withdraw as they could not provide a 

statement of requirements.  

From the start, the national government was involved in the development of the Straatkubus. Two 

members of the parliament issued a motion in 2011, stating that neighborhoods from the '80 and '90 

should not become new problematic neighborhoods, and that therefore the early-warning system that 

Almere was developing should be backed by the national government. The motion 'requests the 

government to study whether adaptation of regulation is needed when applying such signal systems in 

cooperation with the municipality of Almere, to support the municipality of Almere in developing the 

prototype...'. As the Urban Planner mentioned, this motion was one of the things he could use in 

conversations with civil servants of the national government; this was a clear expression of moral and 

political support that the Urban Planner could use.  
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The Urban Planner had a clear idea of what he wanted to be developed. As he said; ‘that I wanted it to 

be this, was something fixed’ (‘this’ pointed at the interface he had drawn for the researcher). He 

explained his ideas to the department of R&S, and demanded the prototype to be ready after the 

summer of 2012?. During this summer, R&S created a first version of the Straatkubus. From then, 

every week the web-developer needed to deliver a new version, adapted to comments from the Urban 

Planner and others (coming from the learning networks). The process of developing the Straatkubus 

had a fast and lean character. As the Head of R&S stated: ‘pressurized everything remains fluid’.  

Once the decision was taken to develop the Straatkubus, the Urban Planner initiated small learning 

networks with the parties participating in the development of the Straatkubus. In the beginning, this 

group of partners (co-developers/users like Purmerend Dordrecht and of course Programme Office of 

Almere, national government, department of O&S) met once per month, and later on once per quarter. 

It functioned for a couple of years. During the meetings, it was discussed what 'quality of life' is, what 

should be taken into account, what the users of the Straatkubus wanted, and how the Straatkubus 

needed to be developed. As such, the project had a learning character. 

The need for a tool like the Straatkubus has been expressed by potential users. Such a tool did not 

exist, and people wanted to make fast analyses of geographical locations. Regarding the lay-out and 

usability, the Straatkubus initially has been build based on the assumptions about potential users. The 

assumptions on how users would use the product indicated the direction of development. The 

connection between the users and producers of the Straatkubus is tight. R&S and the Urban Planner 

were the technical and conceptual producers of the Straatkubus. The Straatkubus is mainly used at the 

Programme Office, where the Urban Planner works as well. As such, the Urban Planner’s near 

colleagues are the actual users of the Straatkubus. So already with early prototypes, the Urban Planner 

went to his colleagues to see what kind of analyses were possible and whether these analyses made 

any sense. And also the learning network was used as connection between producers and users, as 

Purmerend and Dordrecht as customers and users continuously reflected on the Straatkubus.  

Already in the first phase, several iterations took place. Technically speaking, the idea was to show 

pictures with analyses, where for each new analysis a new picture with information would be shown. 

This made the entire system very slow, and a lot of storage would be needed. So a new idea was put in 

place. The interface was simply the map, and this was fed with light excel-sheets. Every time a new 

analysis is asked, the system plots the information from one of the sheets on the map. This increased 

the user-friendliness of the system.  

The pilot in the summer of 2014 ended, and from then the Straatkubus became a regular product. It 

proved its usefulness for monitoring the quality of life of the city, and was assessed as saving money. 

Arrangements were made to secure the management of the system; a role that the department of R&S 

executes. They also train the users to work with the system, as some skills are needed to get the right 

information. The city council decided upon the use of the Straatkubus as a regular product, and they 

made more budgets available for the management and further developments of the product.  

From the start of the Straatkubus’ development, privacy was an important topic. As information within 

the social domain can be sensitive, it needed to be studied how far the Straatkubus could go without 

infringing on privacy. This quest took place mostly within meetings with the civil servants from the 

national government. First the civil servants from the national governments hesitated, since they 

thought that the Straatkubus was a tool for profiling. As the Urban Planner stated ‘Those people turned 

away their heads, as they did not want to see it’, as they thought they saw the dot being a person rather 

than a street. The Urban Planner needed time to explain what he was thinking and doing, and that 
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profiling itself is not a bad thing. When they got into it, together they started this quest of how far they 

could go with mapping ‘quality of life’ without infringing on people’s privacy. The Urban Planner 

organized working sessions with the several stakeholders, collectively exploring which data-sources 

could and could not be integrated. With privacy-sensitive data, more (online) security-measures 

needed to be taken. Since this was against the concept of a fast ‘light’ system, so the more sensitive 

data sources were not integrated. They parked these further ideas, as the Urban Planner stated ‘For 

now this was too much, maybe we can pick it up later’. Currently, in the project ‘Zorgkubus’, Almere 

is exploring these ideas.  

In the years on development, privacy and security issues has been addressed by conversations with the 

national government. In cooperation with the national government, a Privacy Impact Assessment 

(PIA) was executed; as the Straatkubus complied this PIA, the national government could not be 

against it anymore. This assessment studies the privacy issues and potential risks for stakeholders. 

Besides that, the Urban Planner asked external lawyers to advise on the Straatkubus, especially 

regarding the EU Directive on Privacy. Next to that, ethical hackers of Madison Gurka were asked to 

attack the online system, which could reveal security issues. Together, all these efforts to increase 

security and privacy were written in a code of conduct. This code needs to be signed by the 

stakeholders involved in the Straatkubus. As indicated in the code of conduct: ‘The code of conduct 

Straatkubus describes the rules and instructions which providers, customers, and users need to comply 

to while working with the Straatkubus’. This code indicates e.g. which indicators are allowed to be 

uploaded in the system. With this code of conduct also the management and governance of the 

Straatkubus is secured.  

One example of an (evaluated) project where the Straatkubus is used is called ‘Behind the Front 

Door’. This project aimed at early signaling of debts in households in a certain neighborhoods. The 

Straatkubus helped in identifying the exact location in this neighborhood where problems were arising. 

Therefore the actions could be focused on these households alone. The efficiency of this project 

increased by the use of the Straatkubus, and it is stated that for each invested euro in the project, 

without the Straatkubus the municipality would earn 1.21 euro, but with the use of the Straatkubus this 

increases to 1.99 euro.  

Now and future 

From the moment the Straatkubus became a regular product until now, R&S is continuing the 

development and maintenance of the SK. The Current Project-Leader of the Straatkubus is responsible 

for the actualization of the product. It that sense, the Straatkubus is not in its final state yet. Wishes 

from users are still integrated in the product. E.g. Dordrecht is paying a small license fee, and on basis 

of that R&S is managing and maintain the product also for them. Besides that, the Straatkubus and 

code of conduct is reviewed each year in order to stay up-to-date. The Straatkubus is redesigned each 

year, since the technology of interfaces develops fast. The Head of R&S indicates that the interface 

should not be structural (or fixed), only the agreements on the use of data should be structural. Most of 

the data in the Straatkubus is updated once a year, which is according to the Current Project-Leader 

sufficient.  

The Current Project-Leader sees it as his task to further scale the Straatkubus to more users. As he 

states ‘also in the social domain, where issues about quality of life emerge, I see it as my task to 

implement the Straatkubus’. The level of activities undertaken to make this happen is currently low.   

The Current Project Leader is also project leader of the Zorgkubus. The politics asked whether it was 

possible to develop a product similar to the Straatkubus, but then for health-related indicators. This 
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‘brother or sister’ of the Straatkubus. This however is not a one-to-one process. The department of 

R&S is assessing four prototypes with which they can answer the question that the politics asked, and 

a product similar to the Straatkubus is one of them. Issues that are discussed for each of these 

prototypes are user needs, interface, regulative, but also ethical. The latter issue is something the team 

learned from the development of the Straatkubus; it does not only be legally justified, but also 

ethically.  

In the end, the Straatkubus is not something that Almere wants to keep in house. They defined a 

threshold level on financial turnover above which the Straatkubus has to be privatized. And as the 

Head of R&S states; ‘I would like to privatize the Straatkubus. It is ballast; to keep something running 

takes a lot more effort than to develop it’.  

 


