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Executive Summary 

As cities are growing, local governments are challenged to guarantee a good quality of life by 

taking action on climate mitigation and adaptation. Due to increased awareness among citizens, 

local governments commit to ambitious sustainability objectives. The concept of a smart 

sustainable city has emerged as an ideal for cities to aim for. It requires management control 

systems (MCS) to steer stakeholders’ behavior towards these objectives. The effectiveness of 

a MCS depends on one another, requiring to study MCS as a package and not in isolation as 

previous research has done. Especially the knowledge on MCS packages adopted by smart 

cities is very limited, and therefore, this research filled in this gap focusing on the smart 

environment dimension. The goal was to explore the MCS packages adopted for smart 

environment projects and how they integrate the concept of sustainability. After analyzing the 

existing literature, case studies were performed in two Belgian local governments, Liège and 

Hasselt. Using semi-structured interviews, different stakeholders were asked to identify the 

adopted MCS. The conceptual framework by Malmi and Brown (2008) was used as a guiding 

theory. As a result, the different MCS were identified for both cities, classified into the five 

groups of control systems. Also, the links between control systems and their role in 

implementing sustainability were identified. Based on these findings, it is concluded that both 

cities have adopted strong planning and administrative controls for their smart environment 

projects. Also, the culture helps to align employee’s behavior. The reward & compensation and 

cybernetic controls were weak, apart from budgeting. These insights allow a better 

understanding of the adopted MCS package by smart cities. Future research can use these 

insights to determine the effectiveness of systems based on the full package, facilitating the 

transition toward a smart sustainable city.   
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1. Introduction 

Urbanization is a globally observed trend that is making the role of local governments 

increasingly important. Having around 60% of the world’s population living in cities creates 

many challenges, especially regarding sustainability (United Nations, 2021). This resulted in 

the eleventh goal of the Sustainable Development Goals: “Making cities inclusive, safe, 

resilient and sustainable” (United Nations, 2015). Many of the challenges are related to the 

environment, such as air quality, water pollution, resource depletion, … Local governments all 

over the world are taking action on protecting the environment, and by doing so, protecting the 

quality of life in cities. An example is the ‘Covenant of Mayors for Climate and Energy 

Europe’, where more than 10 thousand municipalities have committed to take action (Covenant 

of Mayors, 2021).  

At the same time, our society is changing quickly, with the increased importance of technology. 

This led to the rise of the ‘smart city’ concept to adopt technology as an enabler for improving 

the quality of life in cities (D’Auria et al., 2018). As the concept is used in different disciplines, 

various definitions are used (ex. D’Auria et al., 2018; Toli & Murtagh, 2020; Zheng et al., 

2020). In this research, the definition from Yigitcanlar et al. (2019) is adopted, defining smart 

city as “an urban locality functioning as a healthy system of systems with sustainable and 

knowledge-based development activities to generate desired outcomes for all humans and non-

humans.” (pg. 351). 

The increased popularity of sustainability has moved in the purpose of a smart city, leading to 

the concept of ‘smart sustainable cities’ (Ahvenniemi et al., 2017). Measuring the sustainable 

performance of smart cities is not an easy job and is currently researched intensely (ex. 

Ahvenniemi et al., 2017; Huovila et al., 2016, 2019; Van Bockhaven & Crutzen, 2017). 

However, results from sustainable performance measurement should not only be used for 

reporting, so politicians can show off or for greenwashing (Van Der Kolk, 2019). The 

information from sustainable performance should be used to steer employee’s behavior towards 

the city’s objectives. This process is called management control (Malmi & Brown, 2008). 

Previous research called for further research on the management control packages adopted in 

different sectors (Crutzen, Zvezdov, et al., 2017; Lueg & Radlach, 2016). The knowledge of 

management control in the public sector, of which cities are part, is underresearched (Crutzen 

et al., 2018; Crutzen, Van Bockhaven, et al., 2017; Van Der Kolk, 2019). For smart cities, the 

use of controls from smart mobility had been explored (Crutzen et al., 2018), but not yet for 

the other dimension.  
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Therefore, this research aims to complement the current literature with more information about 

how smart cities in Belgium are currently using management control to achieve sustainable 

performance. The focus will be on the smart environment, as this is one of the six dimensions 

of a smart city (Giffinger et al., 2007) and is currently considered most important according to 

a survey in Wallonia, the Southern region of Belgium (Randaxhe, 2020). The main research 

question is: ‘How is sustainable performance controlled in smart environment projects?’. 

This research explores the existing knowledge concerning this research question, both in smart 

cities, cities in general, and the public sector. It also provides insights on the design of the 

management control package in two case studies.  

For exploring the existing knowledge, scientific research was reviewed regarding the different 

topics and levels. To provide new insights from practice, an in-depth exploratory case study 

was performed in two cities, Liège and Hasselt. Two cities that are not far from each other but 

still are very different, allowing an interesting comparison. The management control package 

was explored for pre-identified smart environment projects in the city using semi-structured 

interviews with different stakeholders. The qualitative data from the interviews was analyzed 

using content analysis. As previous research suggested, the conceptual model of Malmi and 

Brown (2008) was used as a theory for this research. This holistic model brings together five 

groups of control systems and should be studied as a package because the effect of one 

management control system can depend on other control systems (Malmi & Brown, 2008). 

The structure of this thesis aims to provide the necessary information to understand the process 

of starting from the existing context towards the achievement of new insights based on this 

research. Therefore, the first part will describe the current context of the literature with the 

useful information. First, the concept of a ‘smart sustainable city’ will be explained through a 

step-by-step discussion of the city, a smart city, and finally, the so-called smart sustainable 

city. In a second phase, the concept of management control systems is explained. Here, the 

existing knowledge is discussed in a cascading manner, starting from the general knowledge 

into the knowledge in the public sector, the context of local governments, and finally, what is 

known about management control in a smart city. In the ‘Theory’ chapter, the conceptual 

framework of Malmi and Brown (2008) is further explained, as it forms the foundation of this 

research. 

Using this theory and the existing knowledge, research was performed to fill the identified gap. 

The adopted method for the applied research is explained in the ‘Method’. 

The results of this research are presented under ‘Results’. The findings are presented, using the 

five groups of control systems from the framework of Malmi and Brown. Several things could 
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be expected from these results. Previous research showed the focus on cybernetic controls in 

the private sector, forming the foundation of the management controls system (Lueg & 

Radlach, 2016; Malmi & Brown, 2008). Crutzen et al. also concluded that rewards and 

compensations were hardly ever used for sustainable performance (Crutzen, Zvezdov, et al., 

2017). In smart environment projects, this is also not expected to be the case.  

The results are analyzed and compared to previous findings in the ‘Discussion’, where 

similarities and differences between the two cities are highlighted, as well as the focus on 

sustainability in the management control package.  

Finally, a conclusion is formulated to highlight the main insights gained from this research and 

the limitations.   
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2. Literature Review 

To describe the context of smart sustainable cities, the literature review gives a short overview 

of the concept of a city in general, the concept of smart city, and finally, the role of 

sustainability in smart cities.  

In a second step, the focus is on management control. Because research on the design of 

management control systems (MCS) in smart cities is limited, the literature review will start 

from a global viewpoint of MCS, cascading down into the public sector and finally the city 

level.  

This literature review is a synthesis of the current scientific knowledge regarding the different 

topics and their relations.  

Three topics are brought together in this research: smart city, sustainability, and management 

control. This literature review aims to present the existing knowledge from the scientific 

literature regarding these topics. They all have their own stream of research, as will shortly be 

discussed in this literature review. The final goal is to understand the overlap between these 

three topics (see Figure 1). 

 

Figure 1: Overlap of the topics 

2.1. Approach 

To perform a relevant literature review, a methodological approach was adopted, starting with 

identifying useful scientific papers. 

2.1.1. Identifying useful scientific research 

2.1.1.1. Used databases 

Multiple databases were used to avoid ignoring relevant research. The list of consulted 

databases is: 
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1. Web of Science 

2. Google Scholar 

3. UniCat 

2.1.1.2. Used search terms 

To find relevant literature for both the literature review and the applied research, multiple 

search terms were combined with Booleans operators to find useful research in the 

abovementioned databases.  

➢ Smart* 

➢ Cit* 

➢ Smart cit* 

➢ Sustainab* 

➢ Urban 

➢ Environment* 

➢ Malmi and Brown 

➢ Performance 

➢ measurement 

➢ Control* 

➢ Assessment 

➢ Management control system 

➢ Strategy 

➢ Public 

2.1.1.3. Evaluation 

After using several combinations of the search terms in the databases, the search results were 

first evaluated for relevance based on the title, and in case of doubt, the abstract. Only English 

results were retrieved.  

The next step was to evaluate the selected papers based on several criteria.  

1. Year of publication: For the topics related to smart city and sustainability, most 

research was very recent (less than ten years old). For management control, older 

research was found too. The older articles were only kept if the numbers of citations 

were high, implying fundamental research. 

2. The number of citations: This criterion was less relevant for the majority of very 

recent articles. Therefore, instead of looking at absolute numbers, the selection was 
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made on the number of citations per year. For the papers published last year, the number 

of views was also considered for the evaluation.  

3. Journal: The ranking provided by HEC Liège was adopted to evaluate the journal on 

its quality and impact. Research from technology-focused journals was removed as the 

scope of this research is focused on the management literature on smart cities, instead 

of technological.  

4. Abstract: Based on the information, the papers were also ranked according to the 

topic’s relevance for this research.  

 Combining these criteria lead to ranking identified research according to their priority for this 

research. The least valuable articles were removed, resulting in 49 papers that could be used 

for this literature review.  

2.1.2. Processing information 

The XMind software was intensively used for structuring information and showing relations 

between topics for the processing of the information. 

In the first step, the papers were structured by their primary topic (see Figure 2). This structure 

corresponds to the final structure that is used for the literature review.  

 

Figure 2: Overview of the structure for the literature review in Xmind 

The second step was to start analyzing the articles in order of their relevance to the research. 

The most relevant articles were fully summarized, while only the relevant information was 

highlighted for other articles. Apart from the valuable insights, the research method and focus 

of the research were always specified to critically evaluate findings.  

As a third step, the information from the articles was linked to each other, based on the topic 

to spot complementary, subsidiary, or contradictory insights from scientific research. It also 
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allowed to gather the main information in the structure for the literature review.  

This Mindmap, containing the information of the analyzed articles, was then translated into 

text. As stated before, the literature aimed to allow understanding of the topics and the current 

knowledge.  

This text was rewritten several times for improvement, thanks to the feedback of several people.  

For the referencing, Zotero was used, respecting the prescribed standards.  

 

The main findings from this critical literature review will now be discussed. The first part is 

about smart sustainable cities, which treats the sustainability and smart city concepts. In the 

second part, the knowledge about management control is described on different levels.  

2.2. Smart Sustainable Cities 

The concept of smart sustainable cities is only recently adopted (Ahvenniemi et al., 2017) and 

brings together a few different aspects. In this part of the literature, these aspects are discussed 

based on the knowledge and evolutions from the scientific literature.  

2.2.1. City 

When referring to a city in this research, the focus is not on the geographical area but on the 

organization in charge of serving its citizens. This organization is part of the public sector and 

consists of two main bodies (Van Hengel et al., 2014). The first body is the political body, 

containing the mayor and aldermen, whom the citizens elect. The second body is the 

bureaucracy, serving the citizens and applying the plans agreed upon by the political body.  

Local governments worldwide have a more critical and challenging job to guarantee a good 

quality of life in the city. One reason for this is the rapid growth of cities around the world. 

According to the United Nations, by 2030, around 60% of the world’s population will live in 

cities (United Nations, 2021). At the same time, cities face many challenges related to climate 

change. The growing awareness of social and environmental issues (D’Auria et al., 2018) is 

pushing local governments to undertake action resulting in, for instance, the ‘Covenant of 

Mayors for Climate and Energy Europe’ (Covenant of Mayors, 2021).  

2.2.2. Smart City 

The smart city concept emerged from the need to use technology for providing solutions to the 

many challenges of cities. Simultaneously, technology could be used to measure and monitor 
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challenges, like air quality (Ullo & Sinha, 2020). Cities have an important role as they are seen 

as the main drivers to build trust and enable citizen participation (Van Bockhaven & Crutzen, 

2017).  

Many researchers have identified the lack of a standard definition for smart city (D’Auria et 

al., 2018; Toli & Murtagh, 2020; C. Zheng et al., 2020). Two different streams are distinguished 

in conceptualizing the smart city (Ahvenniemi et al., 2017).  

The first one focuses on technology and is coming from research on technologies like the 

Internet of Things or Artificial Intelligence. This focus is related to the digital city concept, a 

concept used before smart cities became popular (C. Zheng et al., 2020). An important notion 

is that technology as an enabler does not need to be new (Ahvenniemi et al., 2017). It is also 

about finding new applications for existing technologies. The recent pandemic is an example 

of using existing technologies, as cities were forced to digitalize their services (Randaxhe, 

2020). 

The second one is more people-oriented, seeing technology as an enabler for delivering a better 

quality of life for citizens and the importance of citizen involvement (D’Auria et al., 2018; C. 

Zheng et al., 2020). However, it was observed that the concept of smart city was not resulting 

in a better quality of life when it is only used for branding and marketing (Ahvenniemi et al., 

2017).  

A useful definition that addresses the people-oriented viewpoint is the one from Giffinger et 

al. who defines a smart city as “a city well performing in a forward-looking way in economy, 

people, governance, mobility, environment, and living, built on the smart combination of 

endowments and activities of self-decisive, independent and aware citizens. Smart city 

generally refers to the search and identification of intelligent solutions which allow modern 

cities to enhance the quality of the services provided to citizens.” (Giffinger et al., 2007).  

This definition reflects the idea of technology as a solution to provide better services to its 

citizens. The work of Giffinger et al. is also widely used for its distinguishment of the six 

dimensions of a smart city (Giffinger et al., 2007): 

1. Smart economy 

2. Smart people 

3. Smart governance 

4. Smart mobility 

5. Smart environment 

6. Smart living 
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In this research, the focus is on the smart environment dimension. This dimension includes 

aspects like energy, pollution, resource management, waste, green space, climate and has the 

goal of protecting the environment (Giffinger et al., 2007). Together with smart mobility, these 

dimensions are the main focus set for smart cities by the European Commission (European 

Commission, 2021). A survey among Walloon cities also showed that the smart environment 

dimension had become the most important dimension in Wallonia, as it was given priority by 

72% of the respondents (Randaxhe, 2020). The mentioned aspects of the smart environment 

were sustainable urban development, energy optimization, waste management, (waste) water 

management, and smart lighting. For bigger cities, smart mobility was the priority. However, 

this priority has not been translated into the number of projects, as smart governance projects 

were most common.  

2.2.3. Smart Sustainable City 

The most common definition for sustainability is provided by the ‘World Commission on 

Environment and Development’ and focuses on meeting “the needs of the present without 

compromising the ability of future generations to meet their own needs” (WCED, 1987). The 

growing attention on sustainability has converged in defining of a smart city, seeing it as a 

starting point for developing initiatives that ensure sustainability for urban contexts (D’Auria 

et al., 2018).  

According to Yigitcanlar et al. (2019), sustainable development is an essential element in a 

smart city since a city cannot be considered smart if it is not sustainable. The sustainability of 

cities is also discussed in the eleventh goal of the United Nations’ Sustainable Development 

Goals (United Nations, 2015). The goal is to “make cities and human settlements inclusive, 

safe, resilient, and sustainable”. 

A recent literature review on the presence of sustainability in smart city definitions adopted by 

academic papers showed that not always all aspects of sustainability were present. There was 

a discrepancy in the prioritization between social, environmental, and economic goals (Toli & 

Murtagh, 2020). The authors warn that a focus on technology could lead to psychological 

disconnection of citizens from the environment, and therefore, the definition needs a holistic 

approach, covering all dimensions of sustainability.  

Yigitcanlar et al. (2019) identified through a systematic literature review three significant 

challenges of smart cities that are preventing sustainable outcomes: 
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1. Heavy technocentricity of smart city policies: prioritizing technology too much can 

cause ignoring simple solutions that have nothing to do with technology or innovation. 

Cities also need to avoid problems like vendor lock-in or creating monopolies for smart 

city solution providers. At the same time, technology changes very quickly, so updates 

are needed to avoid getting outdated. 

2. Complexities of smart city practices: both the lack of a common definition of what 

smart city means and the complexity of a city make the transition towards a smart city 

very difficult. There is also a danger of choosing black-box solutions that result in 

advantages in the short run but limiting the possibilities in the long run.  

3. Ad-hoc manner of conceptualizing smart city notions: Just like the notion of 

sustainability, the concept of a smart city can be used for window dressing. System 

thinking is needed to become a smart sustainable city.  

In Wallonia, a survey on 140 cities showed that 47% of them associated the smart city concept 

with sustainable development, while 87% associated the concept with digitalization 

(Randaxhe, 2020). 

Apart from the concept of smart city, a sustainable city also exists. These concepts share many 

commonalities but are not an evolution or replacement of the other, as they both have a separate 

research stream (D’Auria et al., 2018). 

In 2017, Ahvenniemi proposed adopting the term ‘smart sustainable city’ to stress the 

importance of sustainability in the concept of smart city (Ahvenniemi et al., 2017).  

According to the scientometric review by Zheng et al., the smart sustainable cities, or its 

variant, sustainable smart cities are the emerging trends in this domain (C. Zheng et al., 2020). 

Another trend that was observed was that research focuses more on social sustainability under 

the form of security and privacy.  

The definition that will be used as a working definition in this research is the one from 

Yigitcanlar et al. (2019) defining smart city as “an urban locality functioning as a healthy 

system of systems with sustainable and knowledge-based development activities to generate 

desired outcomes for all humans and non-humans.” (pg. 351).  

2.3. Management Control 

In this part, the concept of management control is explained using the existing academic 

research. After introducing the general concept, the current research concerning the 

implementation of sustainability is described. Next, an overview is given about using 
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management control in the public sector, then more specifically in cities to ultimately discuss 

management control in smart cities.  

2.3.1. General 

As the case of the concept of smart city, management control lacks clarity in its definition. Two 

main ideas exist in defining management control (Malmi & Brown, 2008). One stream focuses 

on the behavioral dimension, using the controls for steering people to adopt the desired 

behavior. For the second stream, the focus is on goal achievement, meaning that controls are 

used to achieve the organization’s goals. Popular examples of control systems are, for example, 

activity-based costing (Kaplan & Bruns, 1987) and the Balanced Scorecard (BSC) (Kaplan & 

Norton, 1993). 

A set of complementary management controls together is called a management control system 

(MCS). An organization can have several MCS, used by different interest groups at different 

times, forming a MCS package. This idea of MCS as a package exists for more than 30 years, 

but there is only limited research. However, Malmi and Brown (2008) argue that not 

considering the whole package will lead to wrong conclusions, as MCS do not operate in 

isolation (Malmi & Brown, 2008). Much of the research focuses on a specific type of MCS but 

without considering the interrelations with other MCS, wrong conclusions will be made on the 

impact. Management control research is mainly related to formal and accounting-based 

controls (Crutzen & Herzig, 2013), but there is minimal knowledge about the impact of the 

informal controls on the general impact of formal MCS.  

According to Malmi and Brown, there are three challenges in studying MCS as a package 

(Malmi & Brown, 2008). 

1. The first challenge is the lack of clarity about the definition of MCS, as discussed 

before. Research seems to have different visions about what is controlled, human 

behavior or resources, and what level is controlled, the individual, business unit, 

management, or organization as a whole.  

2. The second challenge is to set lines for what conceptually constitutes an MCS. Also, 

understanding how an MCS package operates as an interrelated whole is complex.  

3. The third challenge is the difficulty to study an MCS package empirically. The reasons 

for this difficulty are the previous challenges and the complexity of the systems. It is 

challenging to make sense of this complexity inside the fixed frame journal article. 

Interviews may be most suited to understand the interrelations between systems, 
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however; this makes it difficult to get large samples and provide reliable evidence. A 

survey may be less suited for exploring the package.  

 

To facilitate MCS research as a package, Malmi and Brown (2008) presented a conceptual 

framework containing both formal and informal controls (see Theory). 

2.3.2. Sustainability Management Control System 

Because of the growing interest in sustainable development by organizations, research has 

investigated how MCS could enforce the sustainable transition (Schaltegger, 2011). To 

investigate how MCS can support a sustainable transition, the key themes related to these topics 

are briefly covered. First, the reasons for the interest in sustainable development are discussed.  

 

Sustainable development means development that respects both people, profit, and the planet. 

More recently, the concept of intergenerational justice gained popularity and the widely 

adopted seventeen sustainable development goals, defined by the United Nations (United 

Nations, 2015). Companies can see this shifted focus as an extra cost or understand that it will 

positively affect economic value (Schaltegger, 2011). There are six reasons why organizations 

are interested in giving information about their impact on sustainability issues (Schaltegger & 

Burritt, 2010).  

1. Greenwashing: to collect data for communicating and reporting purpose 

2. Mimicry and industry pressure: explanation of management activities 

3. Legislative pressure, stakeholder pressure, and ensuring the license to operate 

4. Self-regulation: to maintain social acceptance, to be ahead of new regulations 

5. Corporate responsibility and ethical reasons 

6. Managing the business case for sustainability: to identify and realize the economic 

potential of voluntary social and environmental activities 

 

The increased interest in sustainability raised the question about the role of management control 

in promoting sustainable development.  

Organizations are increasingly held accountable for their impact on both social, ecological, and 

economic dimensions. This implies that the information could be used through MCS to guide 

employees’ behavior in achieving sustainability objectives (Schaltegger, 2011).  



16 
 

According to a literature review of empirical research by Crutzen et al., sustainability has 

important implications for management control (Crutzen, Zvezdov, et al., 2017; Crutzen & 

Herzig, 2013). However, the knowledge about the design and use of MCS to support 

sustainability appeared to be limited. Literature was mainly focused on private manufacturing 

companies, and connections or relations between controls are not much explored.  

A systematic literature review of Traxler et al. (2020) showed that there is also limited 

knowledge about the interplay of MCS and sustainability reporting. They warn that 

organizations need to use what is measured and reported to avoid the risk of being seen as 

greenwashing. This use of information could be through management control.  

Publications on the role of MCS in adopting sustainability have been increasing in the period 

between 2010 and 2016, and most studies use samples from Europe and North America (Lueg 

& Radlach, 2016). 

To successfully implement sustainability, a mix of leadership, strategy, structure, as well as 

hard and soft management systems is needed (Epstein et al., 2010). Stated differently, both 

formal (hard) and informal (soft) systems are needed.  

Research on the role of management control for integrating sustainability was performed by 

Crutzen et al. (2017) performing interviews with sustainability managers in large European 

firms. All researched companies deployed sustainability management controls. However, none 

of them had both solid formal and informal controls for sustainability. Three groups were 

distinguished, the first group with only limited formal and informal controls, a second group 

with mainly informal controls as they had difficulties measuring sustainability, and a third 

group with mostly formal controls. They concluded that sustainability management control is 

still in its development phase and that both formal and informal controls are necessary to adopt 

sustainability (Crutzen, Zvezdov, et al., 2017).  

In 2016, Lueg and Radlach performed a literature review on the existing knowledge about the 

use of MCS to enforce sustainability (Lueg & Radlach, 2016). The framework of Malmi and 

Brown (2008) was used as a guiding theory. The research found that sometimes not all aspects 

of sustainability are implemented in the MCS, especially social responsibility is addressed less 

frequently. Also, classic cybernetic controls were most used in MCS, but organizations have 

advanced beyond them. The literature is also missing knowledge about the interplay with 

contextual factors and long-term impact on performance.  

The importance of further research to investigate other types of organizations was stressed 

several times (Crutzen, Zvezdov, et al., 2017; Lueg & Radlach, 2016).  
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Most organizations have a strong focus on performance measures in their MCS (Lueg & 

Radlach, 2016; Malmi & Brown, 2008). However, controlling and measuring performance in 

all three dimensions of sustainability is not easy (Brorström et al., 2018). The risk is that what 

is challenging to measure tends to be ignored (Söderström et al., 2014). Classic financial 

accounting is very limited in providing sustainability information (Schaltegger & Burritt, 

2010). Therefore, other approaches were developed. 

A framework for an environmental performance management system is defined and tested by 

Pham and Brown (2020). Here the focus is on the use of information from measures for 

decision making. Maas et al. (2016) argue that integrative measurement and management of 

sustainability issues is required for corporate sustainability. Future research has great potential 

of extending the existing knowledge, but the importance of the context holds back a one-size-

fits-all solution.  

 

The Balanced Scorecard (BSC) is also mentioned as a helpful control framework for 

sustainability performance measurement, as it focuses on both financial and non-financial 

factors (Schaltegger, 2011). The BSC is a useful tool to implement a strategy and structure 

management control into perspectives (Kaplan & Norton, 1993). To implement a sustainability 

strategy, the Sustainable Balanced Scorecard (SBSC) was defined. Several options exist to 

make the BSC suited for controlling sustainable performance. One is to add a fifth perspective 

about non-market elements of sustainability (Schaltegger, 2011). Like for the other 

perspectives, indicators are defined for operative sustainability management control. However, 

the focus of Schaltegger is mainly on the goal of providing information for decision-making 

and not on the steering of employee behavior. Other proposed configurations of the BSC for 

sustainability are to add environmental and social aspects in the four existing perspectives or 

to make separate scorecards for environmental and social performance (Figge et al., 2002).  

2.3.3. Management Control in the Public Sector 

Local governments are also public sector organizations. Therefore, the literature on this sector 

is also taken into account. Public sector organizations have the responsibility to deliver public 

services. This in a rapidly changing world and with budget constraints (Felício et al., 2021). 

The research on management control in the public sector is minimal and mainly focusing on 

specific controls instead of studying MCS as a package (Felício et al., 2021; Van Der Kolk, 

2019).  



18 
 

Only four studies were found about exploring MCS packages in the public sector. The first one 

to do so was Cristofoli et al., who focused on configurations of MCS packages in Italian 

municipalities (Cristofoli et al., 2010). In 2014, Van Hengel et al. explored MCS packages in 

Dutch municipalities, focusing on the coupling theory (Van Hengel et al., 2014). The third one 

is the research of Felício et al. that showed that MCS as a package is also relevant in the public 

sector as it is associated with the accomplishment of organizational objectives (Felício et al., 

2021). Fourth is the research of Crutzen et al. and is discussed in the next section (Crutzen et 

al., 2018). However, public sector organizations should not just adopt MCS packages from the 

private sector but need a package adapted to the characteristics and external context (Felício et 

al., 2021). Therefore, further research is needed.  

In the literature review of Van der Kolk, the theory of Malmi and Brown (2008) is adopted and 

the vision of using management control for motivating employees to act in line with 

organizational goals (Van Der Kolk, 2019). According to the existing literature, three 

additional challenges, apart from the three defined by Malmi and Brown (2008), exist for 

studying MCS packages, specifically in the public sector (Van Der Kolk, 2019). 

1. Porous boundaries of public sector organizations: because public sector 

organizations often collaborate with others, the MCS package is not easy to study. Also, 

tasks are often delegated to other parties, so-called hybrids.  

2. Presence of ‘window-dressing’ MC elements: controls are not always used for 

directing employee behavior; they can also be used by politicians to show off with 

projects they were responsible for. Controls used for political legitimacy are called 

“window-dressing MC elements” by Van der Kolk (2019). 

3. The multitude of MC elements: because a public organization has many, sometimes 

conflicting goals, and not only one financial, often a variety of MC elements is used to 

cover all the different goals.  

To overcome these challenges and stimulate this approach for further research, Van der Kolk 

(2019) proposes a guide for research design. Three choices have to be made in the research 

design. 

1. The perspective: This can be the subordinate’s or the supervisor’s perspective. The 

first one allows finding controls to which the subordinate is subjected, while the second 

option explores the controls a specific manager uses.  

2. Framework focus: The choice has to be made whether to focus on the design (= the 

existence), or the use (= the application) of controls.  
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3. Research method: Most research uses qualitative research, as it allows to explore the 

package in more detail and to provide evidence on the roles and uses of different 

controls. Also, qualitative research could be used in some cases. 

 

Van der Kolk (2019) argues that studying MCS as a package in the public sector can be used 

to determine the usefulness and effectiveness of New Public Management practices, like 

performance measurement systems (Van Der Kolk, 2019). 

However, performance measurement, the foundation of MCS, is considered as having 

dysfunctional consequences in public sector organizations (Johnsen, 2005; Siverbo et al., 

2019). An example of a dysfunctional consequence is the negative effect on staff morale 

(Arnaboldi et al., 2015). Verbeeten researched the impact of performance management on 

Dutch public sector organizations. The findings of this research are (Verbeeten, 2008): 

➢ Defining clear and measurable goals is positively associated with quantity and quality 

performance 

➢ Using incentives is associated with quantity but not quality performance 

➢ The effects of performance management depend on institutional factors  

Quality performance is related to efficiency and short-term performance while quality 

performance considers the long-term perspective.  

Using complementarity and contingency theory, Siverbo et al. (2019) found that dysfunctional 

consequences of performance measurement are a matter of interactions between: 

➢ Performance measurement design and performance measurement use 

➢ Control practices in the control system 

➢ Performance measurement and the context 

Also, performance measurement has to be managed to offer solutions. Therefore, Arnaboldi et 

al. identified critical dimensions of effectiveness in performance management systems to 

overcome adverse outcomes (Arnaboldi et al., 2015).  

 

What concerns the use of the BSC in the public sector, the adoption seems very limited 

(Northcott & Taulapapa, 2012). Research on the adoption of the BSC in public sector 

organizations also showed that it could result in dysfunctional consequences, like the 

demotivation of employees (Johnsen, 2001). The problem of the BSC, initially developed for 

the private sector, is that it is focusing on shareholders and the financial mission, instead of the 

general goal of serving a lot of different stakeholders, like is the case for public sector 

organizations (Y. Zheng et al., 2019). Northcott & Taulapapa found that the BSC needed 
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modified dimensions, designing measures, a multistakeholder approach, and mapping BSC 

causality relationships to better adopt the BSC (Northcott & Taulapapa, 2012). Zheng et al. 

proposed a modified BSC for the public sector and tested its application in a Chinese hospital 

(Y. Zheng et al., 2019). 

2.3.4. Management Control in Cities 

Knowledge on the use of MCS in local governments is very limited. The theory of Malmi and 

Brown was adopted in research for sustainability mobility controls (Crutzen et al., 2018). Using 

an exploratory case study in four Belgian cities, institutional influences were identified, 

enabling or constraining the development of management controls for the sustainable mobility 

strategy. Institutional factors have a substantial impact on performance management in public 

sector organizations (Verbeeten, 2008). It was found that limitations in support of mobility 

actors and weak decision power for mobility managers constrained the development of 

management controls, while institutional influences could also enable the development of 

controls. Moreover, the main controls adopted for the sustainable mobility strategy were 

identified. These controls were often obsolete and poorly adapted to the city’s current 

challenges (Crutzen et al., 2018).  

Van Hengel et al. performed research in 2014 on results control in Dutch municipalities (Van 

Hengel et al., 2014). Results control is one of the four categories of control, next to action, 

personnel, and cultural control (Van Der Kolk, 2019). Van Hengel et al. investigated the dual 

system, part of the New Public Management program that aimed to increase the accountability 

of municipal managers and the board of mayor and aldermen, regarding performance (Van 

Hengel et al., 2014). This implied providing more information on outcomes.  

 

The use of the BSC in cities is also researched but encountered the same difficulties as the 

public sector. Municipalities do not have the financial perspective as their primary goal. Still, 

the financial aspect is an important consideration for cities. Quinlivan proposed to rescale the 

BSC for local governments by adding a perspective for community outcomes and seeing the 

financial perspective as an enabler (Quinlivan, 2000). The question remains whether this will 

overcome the challenge of the complex context of cities with a lot of different stakeholders.  
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2.3.5. Management Control in Smart Cities 

The role of management control in smart cities using a holistic approach is underresearched. 

Only specific types of controls are research, such as the current interest in (sustainability) 

performance measurement for smart cities (Ahvenniemi et al., 2017; Brorström et al., 2018; 

Huovila et al., 2016, 2019). In 2017, Crutzen et al. published a call for papers on doing research 

on smart cities regarding management control, performance measurement, sustainability 

accounting, and strategic management. It was suggested to use different levels of analysis and 

focus on one or several dimensions of smart cities. This research aims to fill this gap by 

exploring the design of MCS adopted by cities in the smart environment dimension.  

The measurement of (sustainable) performance has recently gained research interest. 

Echebarria et al. (2020) concluded from a systematic review that the future of smart city 

research should focus on the impact and outcomes of the smart city transformation. In other 

words, more research is needed on the performance of smart cities and especially regarding 

sustainability. Currently, only a few cities measure their performance, and only limited 

literature is contributed to this aspect (Van Bockhaven & Crutzen, 2017). Existing assessment 

frameworks focus mainly on social and economic sustainability while missing environmental 

indicators (Ahvenniemi et al., 2017). The reason could be the difficulty of measuring the 

environmental impact.  

More common is the use of smart city rankings, as this does not mean extra work for the city. 

However, these rankings cannot replace performance measurement and control for the smart 

transition (Van Bockhaven & Crutzen, 2017). Huovila et al. performed research on seven 

published indicator standards for smart sustainable cities and concluded that two types exist 

(Huovila et al., 2019). The first type evaluates the implementation of smart projects, while the 

second type focuses on assessing sustainability.  

There are several reasons why performance measurement and management for smart cities is 

so tricky (Van Bockhaven & Crutzen, 2017): 

➢ Smart cities are evolving quicker than the city government can adapt  

➢ Performance measurement implies more work and costs 

➢ Public performance measurement is not that common 

➢ Multidisciplinary and multidimensionality of smart city projects (Jouili et al., 2017)  
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However, Van Bockhaven et al. concludes that smart city performance measurement is 

beneficial for cities (Van Bockhaven & Crutzen, 2017). An important element is therefore to 

work together across organizational boundaries (Brorström et al., 2018). An example of a 

performance measurement system based on the needs of cities and citizens is the CITYKeys 

project (Huovila et al., 2016).  

Performance measurement in smart cities is a relatively new topic and therefore, the future will 

bring more knowledge. However, a one-size-fits-all solution will not be possible (Van 

Bockhaven & Crutzen, 2017). 
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3. Theory 

The conceptual framework from Malmi and Brown (2008) is adopted in this research as it 

proves helpful to overcome the challenges of performing research of MCS in organizations. 

The model gives an overview of the different types of controls having all their own research 

stream and allows holistic research. This conceptual model and idea are increasingly adopted 

in research (Crutzen et al., 2018). MCS is defined as “systems about directing employee 

behavior, not systems only used to get information for decision-making.” (Malmi & Brown, 

2008). This definition focuses on the behavioral dimension, being narrower than including 

accounting systems used for decision-support. For example, cost accounting is only considered 

an MCS if, apart from providing information, it is also used to align employee’s behavior. A 

critical remark is that management control can also be used for directing the behavior of other 

actors than just employees.  

The conceptual framework from Malmi and Brown (2008) distinguished five groups of 

controls, as can be seen in Figure 3 (Malmi & Brown, 2008). The five groups are: 

1. Cultural Controls: This group contains clans, values, and symbols. The culture, as 

informal control, is of important influence on employee’s behavior. Because the culture 

can be very complex and is an informal control, it is not easy to study. 

2. Planning: The process of action planning and long-range planning is not always 

considered as control by Malmi and Brown (2008). Only if it is used to involve 

employees and build commitment it can be considered as control. It allows to set out 

goals and provide standards to be achieved for individuals or groups. The planning can 

be linked to budgeting.  

3. Cybernetic Controls: This type of control contains budgets, financial and non-

financial measures, and hybrids. The measures can be used to hold employees or groups 

responsible for their performance. They form the foundation of MCS and are used in 

almost every organization. Depending on their use, cybernetic systems can be 

considered as information systems or control systems.  

4. Reward and Compensation: These can be used as controls for motivating employees 

and groups to increase performance. They can be linked to cybernetic controls but also 

to retaining employees and encouraging cultural controls. It is important to align reward 

systems with the organization’s strategy (Epstein et al., 2010). 
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5. Administrative Controls: Both the organization design and structure, the governance, 

and the policies and procedures are administrative controls that can be used to direct 

employee behavior.  

The cultural controls are placed at the top, as they are broad and subtle controls that will only 

change slowly. They also provide the contextual frame for other controls. In the middle, three 

tightly linked controls are placed chronologically, starting with the planning phase, next to the 

measurement, both during and after the process, and finally, the possible reward and 

compensation based on the performance. The bottom provides the structure for how controls 

are exercised. A distinction is generally made between the design, focusing on the existence of 

controls and the use, focusing on adopting controls (Langfield-Smith, 1997; Trucker et al., 

2009).  

Malmi and Brown (2008) also provide substantial scope for future research on MCS as a 

package. Two main themes are distinguished. The first theme is on the configuration of an 

MCS package. Much research exists on the separate groups, but not on their impact together. 

More evidence is needed from MCS packages adopted in practice to see the most important 

systems and what is contained in packages. The second theme focuses on how systems relate 

to each other, as substitutes or complements, and their outcome.  

All five categories of controls will be investigated for the smart environment projects, focusing 

on sustainable performance. The model is used for structuring the interviews and for analyzing 

and describing the results. 

The focus is mainly on the design of the MCS package to see what types of controls are in the 

package adopted by the city. The use of controls will probably also be mentioned by the 

respondents as open questions will result in explaining the package and not only summing up 

the different controls.  

The main limits of the model are the lack of a guideline for the use of the model in scientific 

research and that the model was not built with a focus on sustainable performance (Crutzen, 

Zvezdov, et al., 2017). 
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Figure 3: The conceptual framework by Malmi and Brown (2008) 
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4. Method 

This applied research aims to gather data from practice to find new insights regarding the topic 

and complement existing knowledge.  

4.1. Applied Research 

With the applied research, the goal was to provide more information and insights regarding the 

research question, being ‘How is sustainable performance controlled in smart environment 

projects?’. To do this, two cities were investigated, namely Liège and Hasselt. An exploratory 

case study using semi-structured interviews and additional secondary data was performed to 

investigate what kind of management control systems are used in smart environment projects 

and the extent to which they consider sustainable performance. The method of doing case 

studies with qualitative research is recommended for in-depth research on an MCS package 

because of its complexity (Malmi & Brown, 2008; Van Der Kolk, 2019).  

4.1.1. Cities 

The research explored the MCS package adopted by the environmental department in both 

Liège and Hasselt. There are several reasons why exploring these two cities could lead to 

helpful insights for answering the research question. 

➢ Like often the case for Belgium, its small size but very diverse context allows studying 

the effects of the differences in a very similar culture. This is also true for Liège and 

Hasselt, only 40 kilometers away from each other, but with important similarities and 

differences (see Table 1).  

➢ Both cities have smart city objectives and projects. This was a prerequisite for being 

suitable for this research.  

➢ Also, an important reason was the probability of finding enough participants for the 

research in each city because, without enough data, no answer could be found for the 

research question.  

○ In Liège, the network of the Smart City Institute helped to get in touch with the 

responsible alderman and cabinet, thanks to their introduction.  

○ Hasselt was selected because I performed an internship for the responsible 

alderman, allowing me to build a useful network. At the same time, it allowed 

me to understand the context of the municipality.  
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Table 1: Characteristics of Liège and Hasselt (Statbel, 2020) 

Characteristics Liège Hasselt 

Region Wallonia Flanders 

Province Liège Limburg 

Language French Flemish 

Surface 69 km² 103 km² 

Inhabitants 197.217 78.714 

Population density 2.872,6 habitants/km² 766,6 habitants/km² 

Average income/inhabitant €15.203/year €21.162/year 

University ULiège UHasselt 

 

4.1.2. Interviewees 

The goal of the research was to have in total ten interviews, five in each city. Together with the 

additional secondary data, this should result in having sufficiently complete and correct 

information.  

Another decision to ensure the correctness and completeness of the information was to 

interview different stakeholders in the cities. However, different distinctions for stakeholders 

are made in the context of cities. Van der Kolk suggested distinguishing between the 

subordinate and the supervisor perspective (Van Der Kolk, 2019). Nevertheless, apart from the 

bureaucracy, there is also the political dimension. (Van Hengel et al., 2014). Apart from the 

internal context, smart cities work intensively with external actors in the so-called ‘quadruple 

helix’, containing next to the government and academia, the industry, and citizens (Carayannis 

& Campbell, 2009). The different perspectives could help to identify as many controls as 

possible. Because local governments often work in collaborations (Van Der Kolk, 2019), 

having the perspective of an external stakeholder may bring useful insights.  

Based on these different distinctions, the objective was to have among the five interviews: 

➢ The responsible alderman for the environment 

➢ At least one involved member of the cabinet 

➢ An involved employee/manager from the environmental department 

➢ An external partner involved in a smart city project 

In total, 13 stakeholders were contacted for an interview, and ten of them agreed to participate. 

In Liège, the contact was initiated by being introduced by the Smart City Institute. After a first 
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telephone contact with the cabinet of the responsible alderman, the identified useful 

stakeholders were contacted by e-mail. In Hasselt, the stakeholders were contacted by e-mail 

during the internship.  

This resulted in five interviews in Liège and five in Hasselt. A short description of the 

interviewed stakeholders is given below.  

Liège: 

➢ The responsible alderman for the environment (and other domains) of the liberal party 

➢ A cabinet member of the abovementioned alderman, focused on cleanliness 

➢ A cabinet member of the abovementioned alderman, focused on quality of air  

➢ An internal environmental consultant of the city 

➢ An external researcher involved in a smart environment project with the city  

Hasselt: 

➢ The responsible alderman for the environment (and other domains) of the social and 

environmentalism party 

➢ A cabinet member of the abovementioned alderman, involved in smart environment 

projects 

➢ A senior manager of the department of energy and environment 

➢ An employee of the department of energy and environment 

➢ An external researcher involved in a smart environment project with the city 

4.1.3. Identifying projects 

A first step in the research was to identify projects in both cities that could be studied. By 

focusing on specific projects, the identification of the controls during the process could be 

enforced. However, management control was also discussed in general, as for example the 

culture is not on project but organizational level.  

To prepare for the interviews and avoid too long interviews, this step was done in advance.  

Because ‘smart’ was not used as a label for environmental projects in the cities, suitable 

projects were identified based on three requirements: having a technology aspect in the project, 

being related to the environment, and (partly) executed by the local government. These projects 

could both be completed or ongoing projects.  

First, a desk research was performed to identify suitable projects by using web information. In 

a second step, a discussion was held with a cabinet member to discuss these predefined projects, 
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whether suitable and to ask for additional projects that met the requirements. This led to the 

focus on the following projects in both cities: 

Liège: 

➢ Air quality sensors: an ongoing project to measure the air quality in the city 

➢ Smart trash bins: an ongoing project of using smart trash bins in specific locations  

Hasselt: 

➢ Air quality sensors: an ongoing project to measure the air quality in the city 

➢ Hydropower station: a project in the study phase to install a hydropower station in the 

city  

➢ Battery for smart grid services: a recently installed project in the city to provide smart 

grid services in the city 

The choice of focusing in both cities on measuring air quality was made to analyze the approach 

by the two cities. In Liège, the project on waste was selected as the alderman was also 

responsible for this domain and had this very recent smart environment project. In Hasselt, 

several smart environment projects related to energy were ongoing, allowing the most 

interesting analysis.  

4.1.4. Interviews 

4.1.4.1. Interview guide 

To perform semi-structured interviews, a general interview guide was developed (see 

Appendix 1). This interview guide was used to structure the interview and to avoid omitting 

topics. The guide was not used too strictly, as the goal was to allow a fluent conversation, 

focusing on the interesting elements highlighted by the respondent. The guide also contains an 

introduction to provide the necessary explanation to the participant, ask for his permission to 

recording and using the information, and to thank him.  

The first step in the interview was to explore the mission and vision of the city regarding the 

environment. When the smart aspect was not mentioned in this answer, an additional question 

was asked on the role of smart for the environment.  

A second step was to discuss in a few minutes the different projects. Respondents were asked 

to explain the main objectives, the current state of the project, and their involvement.  

With these projects in mind, questions were asked on the adopted MCS package by the city. 

This was done using the different groups of controls according to the conceptual model of 

Malmi and Brown (2008). However, the name of the control group was not explicitly used to 
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avoid suggesting a correct answer but to see what types of controls the respondent knew related 

to the topic. Only at the end, the suggestion of the specific controls could be made to check if 

it was not mentioned because of absence or just because the respondent had not thought about 

it. The use of the five groups of the model and the different components allowed identifying a 

lot of controls. However, previous research emphasized the difficulty of using interviews to 

explore informal controls (E. Flamholtz, 1996; E. G. Flamholtz, 1980; Marschan et al., 1996). 

For the culture, this group was further split into six categories as suggested by the research of 

Crutzen et al. (Crutzen, Zvezdov, et al., 2017): 

1. Intranet platform (to share ideas, discuss, share information) 

2. Internal company events 

3. Volunteering 

4. Shared values 

5. Emphases in reporting 

6. Visual sustainability symbols, examples set by CEO/others, or symbols on letters 

The concept of sustainable performance was also mainly used implicitly to avoid suggesting 

correct answers and to see to what extent, respondents paid attention to sustainability. If the 

focus on sustainability was missing during the interview, an additional question about it was 

added at the end. 

When the time allowed to, an extra general question was asked on the difficulties experienced 

with a technology aspect in environmental projects.  

4.1.4.2. Interviewing 

The interviews were performed between the 12th of March and the 21st of April of 2021. In this 

period, work from home was mandatory due to the pandemic. Therefore, all interviews took 

place by online video call, most using Microsoft Teams. This was not seen as a disadvantage, 

as this approach implied minimal lost time for participants, as no movement was needed, 

probably explaining the high rate of participation. This also allowed easy recording of 

interviews as the software included this possibility. 

Interviews were restricted to one hour, being less for the interviews with the external 

stakeholders as only one project was discussed, and they were less familiar with the internal 

control system. On average, the interviews lasted 42 minutes, excluding the introduction and 

ending.  
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To allow participants to speak freely, the interview was always performed in the participant’s 

mother tongue, being French for the interviews in Liège and Dutch for the interviews in 

Hasselt.  

4.1.5. Additional documents 

For each city, key additional (policy) documents were analyzed, mainly to further explore the 

formal mission of the city regarding the environment and smart city concept but also to have 

more information about projects and control systems. The following documents were analyzed: 

➢ Hasselt 

o Stad Hasselt. (2019). Groot(s) op Mensenmaat Bestuursakkoord 2019-2024.  

o Stad Hasselt. (2019). Meerjarenplanning 2020-2025: Groot(s) op 

Mensenmaat. 

o Stad Hasselt. (2020). Gemeentelijk Klimaatactieplan 2030. 

https://www.hasselt.be/nl/duurzame-stad 

o VVSG. (2020, September 15). Introductievideo ORBA. 

https://www.youtube.com/watch?v=COh4rcZrc3Y 

➢ Liège 

o Ville de Liège. (2019). Déclaration de politique communale du Collège 

communal. https://www.yumpu.com/fr/document/read/62382589/declaration-

de-politique-communale-du-college-communal-2018-2024 

o Ville de Liège. (2019). Programme Stratégique Transversal issue de la 

démarche participative Liège 2025. https://www.liege.be/fr/vie-

communale/projet-de-ville/liege-2025/actualites/programme-strategique-

transversal-issu-de-la-demarche-participative-liege-2025 

o l’avenir.net. (2020, September 18). Inédit à Liège: Des poubelles intelligentes 

et connectées. https://www.lavenir.net/cnt/dmf20200918_01510076/inedit-a-

liege-des-poubelles-intelligentes-et-connectees 

4.1.6. Analyzing information 

4.1.6.1. Transcription 

Before the gathered data could be analyzed, the interviews were all manually transcribed in the 

original language, based on the recording. Only one interview could not be recorded due to 

contractual restrictions. Therefore, this interview was mainly focused on finding not yet 

discovered controls and analyzed based on the notes made during the interview.  

https://www.hasselt.be/nl/duurzame-stad
https://www.youtube.com/watch?v=COh4rcZrc3Y
https://www.yumpu.com/fr/document/read/62382589/declaration-de-politique-communale-du-college-communal-2018-2024
https://www.yumpu.com/fr/document/read/62382589/declaration-de-politique-communale-du-college-communal-2018-2024
https://www.liege.be/fr/vie-communale/projet-de-ville/liege-2025/actualites/programme-strategique-transversal-issu-de-la-demarche-participative-liege-2025
https://www.liege.be/fr/vie-communale/projet-de-ville/liege-2025/actualites/programme-strategique-transversal-issu-de-la-demarche-participative-liege-2025
https://www.liege.be/fr/vie-communale/projet-de-ville/liege-2025/actualites/programme-strategique-transversal-issu-de-la-demarche-participative-liege-2025
https://www.lavenir.net/cnt/dmf20200918_01510076/inedit-a-liege-des-poubelles-intelligentes-et-connectees
https://www.lavenir.net/cnt/dmf20200918_01510076/inedit-a-liege-des-poubelles-intelligentes-et-connectees
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4.1.6.2. Missions and projects of cities 

To better under the context of both cities, their mission was analyzed, mainly focusing on the 

environment and the concept of smart city. Also, the information on the projects was analyzed. 

The results start by giving a short description of the mission and projects of both cities. 

4.1.6.3. Identifying control systems and links 

To analyze the data from the interviews, the technique of content analysis was used, as previous 

similar research had done (Crutzen et al., 2018). The transcriptions were read several times to 

identify the control systems that were mentioned and the links. This information was translated 

to English and gathered in mind maps, based on the model of Malmi and Brown (2008), using 

the XMind software. Also, the additional documents were analyzed in order to find additional 

information or confirmation of identified control systems.  

4.1.6.4. Package of city 

The next step was to combine the information from the different interviews into the complete 

MCS package. Based on the information on the adopted package of each city, an in-depth 

horizontal analysis could be performed to see what type of control systems are used in each 

group and what links were identified by respondents. The results of this analysis are described 

in the ‘Results’ and interpreted in the ‘Discussion’.  

4.1.6.5. Compare cities 

Apart from the horizontal analysis, also an in-depth vertical analysis was performed, meaning 

that the control packages of both cities were compared to each other. This allowed to see what 

kind of control practices are adopted in both cities, and spot differences between them. Again, 

the main findings are stated in the ‘Discussion’ chapter. Also, the presence and focus on 

sustainability in the management control package is discussed here.  

 

Finally, a conclusion is drawn based on the existing knowledge and the findings from the case 

study. Also, the main limitations of this research are discussed.  
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5. Results 

In this chapter, the results from the analysis of the interviews and additional documents are 

described. Before presenting the identified control systems for both cities, the mission and the 

selected smart environment projects are explained.  

5.1. Mission cities 

For both cities, the mission, especially regarding the environment, is presented based on the 

first parts of the interviews and analyzing additional policy documents from the cities. As the 

focus of this research is on the smart environment, additional information was gathered 

regarding the role of the concept of smart city in this mission.  

5.1.1. Liège: environmental mission 

The environmental mission of Liège is considered based on formal documents and the 

interviews. The formal mission arose when the new coalition was formed based on a 

governance agreement. In this agreement, the fifth priority focuses on the environment, stating: 

‘A city that succeeds in the ecological and climate transition’. This priority includes six 

elements: 

1) Reduce our ecological footprint 

2) Improve the quality of life and the quality of air 

3) Making the city more green 

4) Promote local and quality food 

5) A city that engages itself in the circular economy 

6) Cleanliness, a daily battle 

Apart from these priorities, the coalition also agreed to take into account five strategic 

objectives in all decisions, actions and projects: 

1) Fight against poverty and social inequalities 

2) Act against climate change and improve air quality 

3) Improve the living together in all neighborhoods 

4) Reinforce the attractiveness of Liège 

5) Succeed in densifying the city while making it even more pleasant 

Here the importance of respecting the environment is also reflected.  
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At the start of the legislature, the ‘Liège 2025’ program was launched. This program aimed at 

involving the citizens in finding and choosing actions to undertake in the upcoming years. This 

program reflects the importance of citizen engagement, which is stressed many times. The 

program identified six trends, and in total, 137 priority actions were defined and classified into 

seven themes. The first three themes of actions focus on the environment: 

1) Calming the city to improve the quality of life in all neighborhoods 

2) Rethinking mobility for more soft and sustainable mobility and multimodality 

3) Making a success of the climate transition 

During the interviews, the mission was expressed in line with these statements but mainly 

focused on a few elements.  

The first one is the ‘Covenant of Mayors for Climate and Energy Europe’ that Liège signed. It 

is a priority for them to take action to achieve the objective of reducing the emission of 

greenhouse gases. Apart from mitigation, the importance of adaptation was also expressed to 

guarantee the livability of the city. Especially the heat island effect is a big challenge. They 

have defined a plan called ‘Plan Cannopée’ to plant 20.000 trees in ten years in Liège, both in 

public and private spaces.  

Another element is mobility, as it is a crucial aspect of the quality of life and the environment. 

The city wants to take action on air pollution and the impact on climate to have mobility that 

respects the environment.  

Waste is also an element affecting the environment and is a top priority for Liège. The goal is 

to make the city cleaner and to evolve towards zero waste and zero plastic in the long-term. 

This, by education and sensibilization, but also using technology and data to understand the 

situation and take effective action.  

This goal of objectifying the current situation and using data is not only for waste but also for 

other environmental aspects. Instead of governing based on feelings, the goal is to build a kind 

of framework, barometer or scorecard with quantitative and measurable objectives to use for 

effective governance. However, this is not an easy job as it contains a lot of work and demands 

a mind shift since the local government is not used to evaluating and monitoring based on data.  

Two other elements that were expressed several times are the importance of transversality in 

tackling the challenges and respecting each neighborhood’s specificities by providing 

customized solutions.  
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5.1.2. Liège: smart mission 

The link in Liège between smart city and environment is already reflected by the 

responsibilities of the alderman who is in charge of both the ecological and digital transition. 

He believes that technology will help to improve life of citizens. This idea of technology as 

enabler for a better quality of life is also reflected in the governance agreement. The tenth 

priority is ‘A smart city open to the world and asserting itself on an international scale’ with 

the sub-priority ‘The digital and innovation in service of citizens’.  

In the environmental mission, the importance of using technology to gather data for 

objectifying the situation was expressed. Data management at the local government is 

considered key for several reasons. It provides understanding and correct information when 

discussing the matters. This helps to make informed decisions and in prioritization, which is 

also expressed as a priority by the ‘Liège 2025’ program. The data should also be made publicly 

available to provide information to citizens. It can also help on the daily management level to 

improve the effectiveness and efficiency of operations. Furthermore, it allows to measure the 

effect of actions and to track progress, for example regarding climate goals.  

Liège also wants to be an urban laboratory for innovation and technology, where for example 

the university can experiment to find new solutions to tackle urban challenges.  

5.1.3. Hasselt: environmental mission 

In Hasselt, the environmental mission is defined less independently in the governance 

agreement and the multiannual plan. The environmental aspects are integrated into the eight 

governance objectives and the 703 linked actions. However, a full report is developed 

considering the climate action plan of the city. The mission is to become a resilient and 

sustainable city and reduce the CO2 emission by 40% by 2030 to ultimately be carbon neutral 

in 2050, in line with the ‘Covenant of Mayors for Climate and Energy Europe’. To achieve 

these objectives, the city has defined 67 measures for mitigation, 48 measures for adaptation 

and seven transversal ones. For each measure, multiple actions are suggested. A key element 

in this plan is energy. The city aims towards safe, sustainable and affordable energy.  

During the interviews, the mission was expressed in line with the formal statements, focusing 

on a resilient, sustainable, and clean city for human, animal and nature. For the objectives, all 

interviewees referred to the Covenant of Mayors and the climate action plan. The city also pays 

special attention to more vulnerable groups in society, as they are often more impacted by 

sustainability challenges.  
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The city sees its role as an enabler, focusing on motivating, connecting, acting and informing. 

Hasselt also attaches great importance to a participative approach, involving, connecting and 

collaborating with all stakeholders.  

Concerning mitigation, the city distinguishes several goals. The first one is to ‘walk the talk’ 

by setting a good example with its own building in terms of energy consumption and 

production. Moreover, the city tries to use local tools to act on major sources of pollution in 

the city. The focus is on the heating of homes and businesses and the energy consumption by 

businesses, as they believe that these are the aspects where a local government has the most 

impact. Mobility and asbestos are two other topics that are considered as priority in this 

environmental mission.  

Regarding the adaptation, the city indicated that this was still a search for them. However, they 

try to integrate climate adaptation, both in their own projects as in external projects using, for 

example, permit procedures.  

5.1.4. Hasselt: smart mission 

The role of smart, and especially technology, is in Hasselt perceived as a crucial enabler for 

improving the quality of life for all citizens. They expect that technology will become more 

and more critical in the future. This is also reflected by the fourth policy objective in the 

multiannual plan, stating ‘The smart city of tomorrow: sustainable and digital’. Most actions 

for this objective are related to mobility. However, also energy will benefit from technology 

for energy efficiency and renewable energy production. An action is also defined for using 

technology to manage green in the city.  

In the city’s climate action plan, technology is also perceived as crucial for climate mitigation. 

For example, the implementation of smart grid, smart light and smart energy are mentioned as 

actions to help to achieve the climate objectives.  

In general, the city wants to be a ‘leader and guide for smart cities’ by being an early adopter 

and an urban laboratory. They believe strongly in pilot projects to inspire others, set a good 

example but also to communicate about the possibilities. A strong collaboration with 

knowledgeable external partners will be needed, for instance, with the university.  

Smart technologies are also perceived to be able to help the city in becoming more efficient 

and to involve citizens. The city wants to implement a ‘smart city’-test in every department. 

However, no further details are given about what this exactly would be.  
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5.2. Projects 

During the interviews, a short description of the projects was asked as an introduction and to 

better understand the context. Each project was discussed based on the objectives, specificities 

and life stage.  

5.2.1. Liège 

For Liège, two smart environment projects were researched. One is about air quality and the 

other about waste management.  

5.2.1.1. Project 1: Air quality sensors 

That air quality is a major concern is reflected by its prioritization in the ‘Liège 2025’ program 

where citizens demanded improvement. But first, better understanding and information is 

needed for effective decision-making and to evaluate the impact of actions.  

Currently, the data about the air quality is coming from a very limited number of measuring 

stations around Liège. Therefore, this project aimed to complement these results with data from 

local sensors. For this project, the city worked together with ISSeP, a Walloon scientific center 

that researches air quality. They were selected as a partner for realizing the task of installing 

16 low-cost air quality devices in the city. Each neighborhood would get one device to see the 

differences among the different areas as Liège is very diverse in terms of local contexts. The 

devices measure more than only greenhouse gasses, particulate matter and ozone, but also have 

sensors for temperature, humidity, noise, light and atmospheric pressure to allow an analysis 

of the full context. Every ten minutes, the device would collect the data and send it to the tool 

built to share the data and make it available for citizens, researchers, and organizations. The 

project was in an early stage, the partner was selected, and the sites were determined. ISSeP 

was producing the devices and planned to install them by the end of May 2021 to start the test 

phase of six months.  

5.2.1.2. Project 2: Smart trash bins 

In this project, the local government of Liège brought together several objectives. It’s one of 

their priorities to make and keep the public space clean and better sort waste. At the same time, 

they wanted to have more real-time knowledge about the waste streams, especially about 

quantity, types, where, and when. This could help the city take action and make better 

decisions, but also to see the effects of actions.  
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One of its actions is the placement of Big Bellies in the public space in September 2020. These 

smart trash bins compress the waste, allowing them to store five times more garbage and keep 

track of their capacity. This real-time data is used to determine more effectively when the waste 

has to be collected. Also, they allow sorting waste into plastic, metal and beverage carton or 

residual waste. Sixteen of them had been installed in the public area. Because of the positive 

evaluation, the city intended to buy more of them in the future.  

Also, other actions were taken to gather more data about waste in the city. The 4.000 trash bins 

in the public area got a barcode to register data about their capacity when collected to learn 

how often they should be collected. For organic waste, the city has an agreement with their 

partners that upon collection, the quantity is weighted, and the data shared with the city to get 

more information on the amount of waste generated in each neighborhood.  

5.2.2. Hasselt 

In Hasselt, three interesting smart environment projects were identified, the first one 

concerning air quality and the other two about energy.  

5.2.2.1. Project 1: Air quality sensors 

Citizens are increasingly concerned by the air quality, resulting in many projects in cities. In 

Hasselt, two projects considered this topic, lead and financed by the university of applied 

sciences UCLL.  

The first project, called ‘AstMapping’, had the objective of measuring the air quality at the 

local level by using low-cost sensors. These sensors could help to complement the two 

measurement stations in Limburg to get a better understanding of local air conditions. Using 

these sensors, a baseline measurement could be made for Hasselt. Based on these results, the 

city could take action to improve the air quality where needed most. Next, the sensors could be 

used to see the impact of specific actions. The second part of this research was about including 

asthmatic patients to see if their breathing problems are related to the local air quality. This 

step was delayed because of the COVID-19 pandemic. Through project-based education, 

students of the university of applied sciences were involved in the project. A result was that the 

quality of the generated data was not as good as desired, limiting the possibilities for analysis. 

The sensors were still functioning in the city.  

The second project focused on informing and creating awareness about the problem and what 

to do about it among citizens. This citizen science project was called ‘HasselAir’. It included 
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several workshops and tried to involve all types of citizens. This project had finished 

successfully.  

For these projects, the role of the external partner was crucial in helping to achieve the city’s 

objective of creating awareness and to better understand the local context. The city supported 

the project by making their territory available, providing locations for workshops, helping in 

the selection of locations, and communicating about the project through their social media. 

Also, the possibility of making the data available on the open data platform of the city was 

considered together.  

5.2.2.2. Project 2: Hydropower station 

Although the project started a couple of years ago, it was still in an early stage because of the 

many difficulties. The project’s objective was to install one or a few medium-sized hydropower 

stations in Hasselt alongside the river Demer. The city wanted to show as an early adopter that 

this is also a possibility for renewable energy. Engineers had carried out a study to identify 

suitable locations and the costs. The result was a shortlist of a few possible sites. However, the 

main barrier in this project was the legislation. For the project to be profitable, a direct 

consumer had to be found for the electricity as using the central grid implied much lower prices 

for the energy. The city stressed their role in trying to solve barriers by lobbying higher 

governments to change the legislation. At the moment of the interviews, the city was looking 

to make a contract with a direct energy consumer to advance and start building the stations for 

which the budget was already available.  

5.2.2.3. Project 3: Battery for smart grid services 

This project was about the large battery that was installed in the central workplace of the city. 

When the city had to replace the old emergency generators, they wanted to find a sustainable 

alternative for using fossil fuel. It became clear that hydrogen was not feasible, so the idea of 

a battery was raised. Apart from being an emergency generator, this battery could also serve as 

storage and balance the energy supply, called smart grid services. This was especially useful 

since the central workplace included two wind turbines and many solar panels, producing a lot 

of renewable energy but not at a constant rate. To store surpluses and provide energy to the 

grid in case of shortage, a battery was installed in February 2021 in collaboration with Nuhma, 

the Limburg climate company. This pilot project took several years to complete and 

encountered several difficulties. By solving these issues and communicating about the project, 

the goal was to inspire others to avoid oversaturation of the grid, to show the possibilities of 
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local energy storage, and to become more independent from the grid. Together with the wind 

turbines and solar panels, this site became an example of decentralized energy production and 

consumption. This project was linked to the city’s objective to make their own buildings more 

energy-efficient and climate-neutral as an example to others.  

5.2.3. Overview projects 

In the table below, an overview is provided of the different projects that were research in both 

cities (see Table 2) 

Table 2: Overview of the projects 

 Project name Field Status 

Liège 

1 Air quality sensors Air quality In progress 

2 Smart trash bins Waste Implemented 

Hasselt 

1 Air quality sensors Air quality In progress/ 

Finished 

2 Hydropower station Energy Planning 

3 Battery for smart grid service Energy Implemented 

5.3. Management Control System Package 

Table 3 gives an overview of the identified control systems in the two cities. The results are 

classified according to the five groups in the framework by Malmi and Brown (2008). If a box 

is not checked for a city, this does not imply that the control system is not used in the city, but 

that it was not mentioned in the interviews. The different groups of control systems are 

described based on the results for each city separately. In this description of the results, the 

identified control systems are indicated using the first letter of the group and a number, 

corresponding the classification in the table.  

Table 3: overview of identified control systems in both cities 

Control Systems Liège Hasselt 

Planning   

P1: Involvement of stakeholders in planning ✓ ✓ 

P2: Long term planning (>6 years) ✓ ✓ 

P3: Planning for legislature (6 years) ✓ ✓ 

P4: Annual Planning ✓ ✓ 

P5: Defining performance indicators in planning ✓ ✓ 

P6: Use of data in planning process ✓  

P7: Formal project plans  ✓ 

Cybernetic controls   

C1: Budgets ✓ ✓ 

C2: General environmental performance measurement ✓ ✓ 
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C3: Non-financial dashboard of city’s performance (waste) ✓  

C4: Time registration of working hours  ✓ 

Reward and compensation (motivation)   

R1: Financial rewards based on (sustainable) performance No1 No1 

R2: Compensation for coming by bike  ✓ 

R3: Make work meaningful ✓  ✓ 

R4: Involvement of employees ✓ ✓ 

R5: Create feeling of responsibility ✓ ✓ 

R6: Focus on reducing workload ✓  

R7: Attention to wellbeing at work ✓ ✓ 

Administrative controls   

A1: Separate political and administrative body ✓ ✓ 

A2: Vertical hierarchical structure in administration ✓ ✓ 

A3: Environmental department ✓ ✓ 

A4: Procedure for project implementation  ✓ 

A5: Periodic meetings between cabinet and administration ✓ ✓ 

A6: Sustainable Public Procurement ✓ ✓ 

A7: Budget procedures ✓ ✓ 

Cultural controls   

C1: Objectivize sustainability challenges ✓  

C2: Ambassadors for sustainability (eco-teams) ✓ ✓ 

C3: Intranet ✓ ✓ 

C4: Mailings with internal information ✓ ✓ 

C5: Periodic journal about the organization ✓ ✓ 

C6: Shared values ✓ ✓ 

C7: Internal company events, workshops, lectures ✓ ✓ 

C8: Trainings ✓  

C9: Examples at the top (alderman)  ✓ 

C10: Building as good example  ✓ 

C11: Visual symbols in the organization  ✓ 

 

5.3.1. Liège 

5.3.1.1. Planning 

Making plans is done on a lot of different levels by the city of Liège. For all these levels, the 

importance of involving stakeholders (P1) to create support is highlighted. The involved 

stakeholders in the planning process mentioned are politicians, cabinets, administration, 

citizens, scientists, experts, and businesses. The city wants to work cooperative and 

constructive with all these actors. Also, data was said to be used for making plans (P6).  

For the long-term planning (P2), the plans are based on the (inter)national commitments of the 

city, like for the Covenant of Mayors. For this commitment, a climate plan is made with a time 

 
1 This fundamental control system was explicitly mentioned to be not used in the cities.  
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frame until 2030 and 2050. The city also has a plan on ten years, called ‘Plan Cannopée’, 

aiming to plant 20.000 trees in its territory.  

Furthermore, the city has plans for what to focus on and achieve during the six years of their 

legislature (P3). This planning process starts with the governance agreement made by the 

elected politicians. Based on the results of involving citizens in the Liège 2025 program, the 

transversal strategic plan is defined. This plan included all the actions that the city wants to 

implement during this legislature. It is also submitted to the Walloon regional government, and 

every two years, an update has to be given on the progress.  

Plans are also made on the annual time frame (P4). The best example is the budgetary plan. 

Each year, a plan is made specifying the budget that can be used for implementing specific 

activities.  

In the planning phase, indicators are also identified together with the stakeholders (P5). Having 

clear and measurable objectives makes it possible to see how the process is advancing and 

reaching the desired results.  

The planning process in the city is strongly influenced by the different procedures that have to 

be followed since they take a lot of time. For example, finding budget is an important step for 

a project and has to be accounted for in the project planning. The same is true for finding an 

external partner.  

5.3.1.2. Cybernetic Controls 

For the environment, the city measures general aspects (C2) like the CO2-emission as required 

by the Covenant of Mayors to follow up the progress of the climate action plan. However, this 

measurement is incomplete as there are a lot of factors to measure. At the same time, the city 

has only limited impact on these aspects as they are broader than their territory and have only 

limited power.  

One of the Liège 2025 program objectives is to link indicators to the strategic objectives to 

allow measuring progress and display it into a dashboard. However, at the time of this research, 

only a brief textual explanation of the progress was available, and no information on the impact 

or an overview of meeting the objectives.  

The transversal strategic plan also includes objectives to develop a dashboard, focus more on 

formal measurement, and have measures in administration for environmental impact. Also, the 

goal is to introduce an internal control system based on measures for monitoring progress 

towards objectives and communicate about this.  
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Interviewees mentioned that the city is working on these goals and strongly believes in the 

usefulness of having more information. The alderman said he hoped to implement the scorecard 

by the end of the year 2021. This dashboard could be used to monitor and evaluate the progress 

and impact of actions regarding the objectives. This would be done both during the project to 

see if it should be redirected, and after the project. However, for many projects, determining 

the impact is difficult as it is hard to measure the long-term impact of activities like informing 

and educating. The information could also be used to objectivize. Allowing to provide 

information to citizens, make more informed decisions and get political credibility for actions 

implemented. Further, it could also help the city on a daily level to improve itself by managing 

data in real-time.  

For waste management, a cleanliness dashboard was already introduced (3), although it was 

mentioned to be a work in progress. This dashboard presents data on indicators for the use of 

(human) resources and the quantities of waste collected per neighborhood. This data was both 

coming from sensors as from external partners.  

Gathering data and evaluating performance was not common for the city of Liège and 

demanded a mind shift from all stakeholders. One interviewee also highlighted that 

performance measurement should not slow down the work as its goal is to increase performance 

and not lower it.  

Another important cybernetic control used by the city is budgeting (C1). The city has a strong 

focus on budgets as money is a crucial but scarce resource. A procedure has to be followed for 

requesting a budget. This needs to be done a year in advance as a budget plan is made for each 

year. Approval is needed from the city council and the financial supervisor of the city. This 

implies that getting a budget is a relatively long process. When the budget is not used at the 

end of the year, the money will be lost, increasing the importance of executing the project in 

the foreseen period. The transversal strategic plan states the objective of making the 

management of budgets more efficient.  

5.3.1.3. Reward and Compensation 

The city of Liège does not use financial rewards or compensations based on sustainability 

performance for its employees, apart from their salary. However, other non-financial elements 

were mentioned to motivate employees to act in line with what is expected from them.  

The intrinsic motivation of employees was mentioned as one of the most important elements 

for motivation. Nevertheless, it was not said that this was a criterion in the hiring process. 

Because of this intrinsic motivation, it was mentioned that the city tried to give sense to 
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employees’ work (R3) and give the feeling of improving the quality of life for citizens. At the 

same time, employees are informed and sensitized regarding sustainability impact to create a 

sense of responsibility (R5).  

Also, the involvement of employees (R4) was highlighted as an element contributing to 

motivate employees and create support for projects. The focus in projects was also on reducing 

the workload (R6) as this is a major complaint that could impact wellbeing at work (R7), which 

is also crucial for a motivated workforce.  

5.3.1.4. Administrative Controls 

Without explaining the full organogram of the city, the most important elements are presented. 

A first element is the distinction between two bodies (A1): the political body containing the 

mayor, aldermen and cabinets, and the administrative body. The political body is elected by 

the citizens and is their representation, forming the link between citizens and what the 

administration does. The responsibilities of these politicians are limited, as they complement 

other governments like the provincial, regional, and federal. The administration is responsible 

for operationalizing plans from the government and providing services to the citizens. This 

body has its own hierarchical structure (A2) with generally a board management, a manager of 

each department or service, a head for the different sectors or neighborhoods, and the 

employees. The two bodies are mainly linked by the alderman and his cabinet, who follow up 

the progress of their plans and projects. For environmental topics, every couple of weeks, a 

meeting (A5) takes place with representatives from both bodies to discuss the progress of 

projects in terms of meeting objectives and the use of the budget. According to the alderman, 

both bodies are mutually reinforcing. The city has a separate environmental department (A3), 

although they have to work transversally with all other departments. For example, the IT 

department is crucial for smart environment projects to manage the data. Other departments 

can also contact the environmental consultant for advice.  

When working with partners or buying something, the administration must follow a procedure 

known as public procurement (A6). In short, this procedure includes specifying contract 

requirements, publishing the call and evaluating at least three tenders. The procedure depends 

on the monetary size of the project and is subjected to legislation from higher governments. 

The city does not have to choose the cheapest tender and can also consider sustainability 

aspects. Evolving towards sustainability public procurement is also an objective of Liège 2025 

and the transversal strategic plan. The goal is to add ethical, social and environmental clauses.  

Another key procedure is the one for finding and using budgets (A7) as described above.  
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5.3.1.5. Cultural Controls 

As culture is a really broad topic, the focus was on the culture regarding sustainability. The 

political preference in Liège is to motivate sustainability behavior and not to oblige it. They 

believe that a lot of small things together can have a big impact. Also, different departments 

and generations need a different approach, but it is important to create the feeling of being 

united in order to foster interdisciplinarity. Objectivizing (C1) the impact on the environment 

and informing about it can help to develop a sense of responsibility. Furthermore, the 

organization tries to highlight the importance of the involvement of all stakeholders.  

The city uses ambassadors (C2), called eco-teams, to set a good example to inspire colleagues. 

Ideas and information are spread through the use of an intranet (C3), a mailing (C4)called ‘info 

perse’ to all employees, and a periodic journal (C5) distributed internally. Through these 

channels, good examples are displayed, and information about new projects and other 

departments is shared.  

Shared values (C6) are also used and stress the importance of sustainable development to make 

it a key value in the organization’s culture. This is also done by training (C8) and organizing 

internal events (C7) like for the week of mobility. During this week, employees are encouraged 

to come by bike or foot. If they do so, they can get a free breakfast and win a bike. Promoting 

soft mobility for employees is also mentioned in the transversal strategic plan. This plan also 

discusses elements like reducing paper consumption, reuse of water bottles, but also 

continuously training staff.  

5.3.2. Hasselt 

5.3.2.1. Planning 

The planning for a new project starts when a new idea is raised. First, it is checked whether the 

idea could be linked to an objective of the multiannual plan (P3). This plan is based on the 

governance agreement and determines the objectives for the legislature. The plan is further 

translated into an annual plan with the priorities and budget for that year (P4). The new project 

is evaluated based on how it could contribute to specific objectives. Linking the project to a 

particular action also means finding budget, as the plans foresee a specific budget for each 

action. This process is done involving all the stakeholders (P1). The city prefers finding an 

external partner for the project to have a small role but a big impact. The final decision to accept 

the project and the budget is made by the city council.  
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Once approved, the project plan (P7) will be formalized in the ‘Opvolging Realisatie 

Bestuursakkoord’ (ORBA) (=Follow-up on Realization of Multiannual Plan) software. This 

application was first developed for Antwerp but was for more than a year also used by Hasselt. 

The plan is formalized in terms of objectives (P5), resources, activities, and timing in this tool. 

Every quarter, the project leader reports about the progress of the project. This is used by top 

management to have an overview of the progress towards the objectives and creates 

transparency. It also encourages the administration to adopt a more project-based approach. 

Nevertheless, this application is not a performance evaluation tool but only keeps track of 

progress.  

The city also has plans that go beyond the timespan of the legislature as a result of international 

commitments (P2). The most important for environment is the Covenant of Mayors, translated 

into a climate action plan with actions and key performance indicators. This action plan was 

developed bottom-up by asking departments what they could do to achieve the ambitious 

objectives. This participative approach was used to create commitment and responsibility to 

increase the possibility of success.  

5.3.2.2. Cybernetic Controls 

Regarding the environment, measurement is done in function of the climate action plan to see 

for general key performance indicators (KPIs) how the city is evolving concerning its baseline 

measurement (C2). However, these general KPIs have the disadvantage that the city has only 

limited power to do something about them. The selection of good KPIs was mentioned as a 

main difficulty. The effects on the environment are not easy to quantify as they often imply 

indirect impacts. For example, how to measure the impact of an additional tree? This 

quantification problem makes it harder to justify the importance of considering environmental 

impact, making it less considered by other departments.  

A crucial element for projects is the budget (C1). The organization is focused on respecting the 

budget and, if possible, find alternative funding. To find a budget, two scenarios exist. If a 

related action was already foreseen in the multiannual plan, then there is already a budget 

available. If there was no action foreseen, then there has to be searched for unused budgets 

from other actions. The city also has a separate transversal budget for sustainability to allow 

other departments to use this money to make their projects more sustainable.  

In the organization, employees also have to register when they start and stop their working day. 

This time registration (C4) is used to check if the required number of working hours is 
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performed. During the pandemic, when people were working from home, this control was 

absent.  

The ORBA application is not a performance evaluation tool. However, it allowed tracking 

progress and the use of the budget. At the end of a project, the project leader is asked to select 

a smiley based on how well the project succeeded. The evaluation of projects happens more 

informally by meetings with managers of the steering group. No mandatory reports have to be 

made about these evaluations.  

The alderman of environment believes strongly that measuring results is important but says 

that it has not been a habit in Flemish cities. To implement more performance measurement, 

the city participates in a project for evaluating progress on climate action. The aldermen said 

during the interview: 

“The more you communicate about your results, the more you will oblige yourself to pay 

attention to the results and to monitor them” (own translation) 

Also, risks were highlighted about communicating results. For example, bad indicators can hurt 

election results. Therefore, politicians would prefer not to communicate bad results and only 

show the good ones. According to the alderman, having performance communication systems 

in place can avoid this risk as there will be no way back.  

5.3.2.3. Reward and Compensation 

Apart from the employees’ salary, one supplementary compensation was identified, related to 

coming by bike (R2). Further, also non-financial incentives were mentioned in the interviews.  

The intrinsic motivation to contribute to a better city was said to be very important for 

motivation, although not mentioned as a result of the hiring process. To support this intrinsic 

motivation, the city tries to communicate and show the positive impact of employees’ work 

(R3).  

Furthermore, the manager from the administration also stressed the importance of 

communication with employees. Listening and talking to employees is essential to be aware of 

their concerns and difficulties and to see how to keep them motivated (R7).  

By involving (R4) all departments in developing the climate action plan, they were also 

involved in the process, which results in creating support and a feeling of responsibility (R5) 

for achieving their part of the work.  
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5.3.2.4. Administrative Controls 

Two separate bodies (A1) can be distinguished in this organization. The first one is the political 

body representing citizens and is responsible for improving the city’s quality of life. The mayor 

and aldermen form together the decision-making function of the city, also called the city 

council. Each alderman and the mayor have a cabinet that supports them in being the link 

between citizens and the administration, the second body, responsible for executing projects 

and plans. The alderman and his cabinet follow-up the progress, thanks to periodic meetings 

(A5) and reporting through the ORBA software. They also help the administration when 

barriers are encountered.  

Apart from the implementation of projects, the administration also provides general service to 

citizens. They can also propose new projects to the political body. The administration has a 

hierarchical structure (A2) with: a top management, a manager for each department, and sub-

managers within each department to manage a specific division. There is a department for 

environment & energy (A3), not aiming to centralize all knowledge but to work closely 

together with other departments. The department was created one and a half year ago, but the 

manager believed that the department should disappear and be integrated into all other 

departments in the long-term. By doing so, environmental considerations would be considered 

in all actions of the city, instead of only having separate environmental projects.  

The city has recently paid increasing attention to a more project-based approach. Therefore, a 

general structure for the implementation of projects (A4) is defined and supported by the 

ORBA software. However, inside this structure, significant freedom is granted to the project 

leader, a person assigned to a specific project and responsible for the implementation. This 

project leader has a weekly discussion with the manager of his department and reports every 

three months about the progress made towards the objectives and the use of the budget.  

Furthermore, the city has a lot of other procedures like public procurement (A6). This 

procedure was highlighted as crucial for reaching objectives since external partners greatly 

impact the city. There is a complete legislation that prescribes the process. Recently, the city 

has tried to implement sustainability in public procurement. Therefore, the advice of the 

department of environment & energy is often requested in defining contract requirements or 

evaluating tenders.  

The city also has a fixed procedure for finding and using budgets (A7).  
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5.3.2.5. Cultural Controls 

As mentioned by a senior manager from the administration, the internal culture is essential for 

sustainability. However, people should not be blamed but informed, inspired, convinced and 

sensitized to create a sense of environmental responsibility. For the administration, it is also 

important to avoid political discussions in the organization. The city tries to give employees a 

feeling of being respected, having autonomy and security.  

To create a culture focused on sustainability, having ambassadors (C2) and showing good 

examples is an important mean for the city. One of these visible good examples is the new 

building of the city (C10). It brings together people from the whole organization into a 

sustainable building. Green is both in, around and on top of the building. Also, symbols (C11) 

like the Sustainable Development Goals or posters with shared values (C6) are used in the 

organization to inspire people and promote the sustainability culture.  

Furthermore, several internal events (C7) are organized each year. For instance, resilience day, 

the week of health and ‘thick sweater day’. Different activities and workshops are organized 

for the staff to highlight shared values in the culture. However, it was indicated that the time 

registration procedure of the city has a negative impact on the willingness to participate in 

events after working hours because people are focused on performing the required number of 

work hours.  

The city also connects people using an intranet (C3) called Yammer, where people can easily 

share posts and react to content. A periodic mailing (C4) also shares the content with all 

employees. Moreover, a periodic internal newspaper (C5) is published and shared, containing 

information about the city and shows good examples to make employees proud of the 

organization and city they work for.  

Regarding the role of top management as an example to others, the alderman responsible for 

environment was mentioned as a good example (C9).  

5.3.3. Links 

In the analysis, two main links were identified between groups of control systems. The same 

links were identified in both cities.  

The first link is between planning and cybernetic controls. During the planning process, the 

objectives and measurable indicators are defined by the different stakeholders. They are used 

in cybernetic control to monitor and evaluate the project both during and after their 

implementation in the city.  
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The second link was identified between the planning and the administrative controls. Especially 

the procedures have a link with the planning phase. Both cities have strict procedures for 

finding budget and an external partner. As these procedures take a relatively long time, the 

planning phase extensively reflects these procedures.  

The links are important to keep in mind as they include that one group affects the other in terms 

of effectiveness.  

5.3.4. Impact COVID-19 

As this research was performed during the COVID-19 pandemic and most people had to work 

from home, multiple impacts from this pandemic on the management control package were 

mentioned during the interviews.  

Especially the cultural controls were less efficient or used during this period. For example, 

internal events could not take place for a very long time. Also, the informal talks between staff 

were missing, although they are crucial for inspiring each other and for interdisciplinarity. 

Especially for sustainability, informal controls like the culture, are essential but missing during 

the pandemic.  

Also, keeping employees motivated was expressed as a challenge during the pandemic. The 

city needed rapid solutions for the sudden difficulties, but people at home were missing the 

feeling of togetherness and not getting to see the results of their work. To tackle the lack of 

social interaction, online communication, listening and talking with staff was highlighted as 

very important.  

Time registration was also absent during the pandemic as people were mainly working from 

home. So not only cultural controls were absent but also cybernetic.  

Apart from the negative impact, one interviewee highlighted that also positive effects were 

noted in the organization. Especially the effectiveness of meetings had increased thanks to 

online video calls where every person had a specific amount of time to speak, making sure that 

all stakeholders can express their opinion and avoiding interruption by others. This strict timing 

also made sure that meetings focused on the essence and were more structured than before.  

At the same time, the pandemic and its related challenges increased the interest in technology 

as digitalization was suddenly demanded for a lot of services.  

5.3.5. Smart Difficulties 

At the end of the interviews, an additional question was asked about the specific difficulties for 

a smart city project. Knowing these difficulties is important since the management control for 
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these projects has to deal with these and could help to solve some of them. Similar challenges 

were mentioned in both cities, and so the ten most important ones are briefly discussed.  

1. Making data available on open data platforms of the city needs explanation about the 

context and interpretation of values. Sharing raw data could lead to misinterpretation and 

unnecessarily making people worried.  

2. Introducing new systems or platforms demands considerable effort from people, so it is 

important to have good change management and communication to avoid resistance and 

aversion to change.  

3. Technology and innovation require expertise and continuous learning. Especially small 

cities cannot afford a lot of experts and engineers. Therefore, cities need to count on the 

know-how of external actors like universities and businesses. These collaborations should 

be a win-win for all actors involved.  

4. An innovative project often encounters a lot of barriers in terms of legislation, technical 

aspects, … 

5. New systems that are a black box to the user create the feeling of losing overview and 

losing control.  

6. The problem is often broader than the local territory, and therefore to have an impact, the 

city needs collaborations with organizations and higher governments. Examples are the 

quality of air and mobility.  

7. Smart city projects can be challenging for public procurement in selecting the most suited 

partner and defining appropriate contract requirements that leave room for innovative 

solutions. It also requires expertise to evaluate the different tenders, both form 

technological as legislative experts. There is also a risk that young businesses with 

innovative products will not survive in the long run, causing many problems for the city.  

8. Systems and applications have to be customized to the specific context of the city and the 

general management.  

9. Local governments do not have a data-focused culture, and it is not easy to introduce this 

mindset.  

10. The results of analyzing data are sometimes uncertain and may have negative political 

consequences.   
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6. Discussion 

The results are described based on the control systems identified in both cities and specific to 

one city. Results are compared to the findings of previous research. Also, a general discussion 

of each group of control systems is made. Finally, the integration of sustainability in the control 

systems of the cities is discussed.  

6.1. Similarities 

First, the control systems identified in both cities are described.  

6.1.1. Planning 

A strong reliance on planning processes was observed in both cities. Making plans is done in a 

participative way. According to Malmi and Brown (2008), planning could only be considered 

as a control when they include involvement of employees to create commitment to the plans. 

As this was the case in both cities, planning can indeed be considered as management control.  

The planning is in both cities done on both long-term and more short-term time frames. A 

general structure seems to be used by cities, containing three main levels. 

1. Governance Agreement: This agreement is made between the elected politicians at 

the start of a legislature and sets out the main priorities. 

2. Action plan for the legislature: The priorities are translated into actions that the city 

wants to implement in the next six years of the legislature. For this plan, both cities 

involved the stakeholders in giving input for what actions to undertake. In Hasselt, this 

plan is called the multiannual plan, while in Liège, the transversal strategic plan.  

3. Annual plan: Each year, the action plan is translated into an annual plan, agreed upon 

by the city council. This plan sets out the priorities for actions and projects in the 

coming year and the allocated budget. 

Next to the three main levels, also other plans were identified in both cities, for instance, the 

climate action plan related to the Covenant of Mayors to which both cities engaged.  

In the planning process, the project’s relevance is also checked to see for which objectives the 

project will be useful. This is also an important reason why plans can be considered as a control 

system. Both cities also defined performance indicators for the projects in this stage of the 

projects to follow up the progress and achievement of objectives.  
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6.1.2. Cybernetic Controls 

In contrast to the private sector, where cybernetic controls are found to be the foundation of the 

MCS package (Lueg & Radlach, 2016; Malmi & Brown, 2008), this is not the case for local 

governments, as previous research also observed (Van Bockhaven & Crutzen, 2017). 

Especially the formal cybernetic control of measuring and evaluating results is limited in both 

cities. Nevertheless, in both cities, the importance and usefulness of cybernetic controls were 

highlighted.  

Also, performance is mainly evaluated through meetings with different stakeholders. 

Measurement is mainly limited to the general level and especially for climate impact, as this is 

required for the Covenant of Mayors. However, local governments have only limited impact 

on these general measures like the emission of greenhouse gasses.  

The difficulty of measuring sustainability effects and the wide variety of things to measure was 

also mentioned. This was also highlighted as a difficulty by previous research (Van Der Kolk, 

2019).  

Evaluating performance is not something in the cities’ habits, also observed by previous 

research (Van Bockhaven & Crutzen, 2017).  

Using performance evaluation for political credibility was also mentioned in both cities, called 

“window-dressing management control elements” (Van Der Kolk, 2019). The risk is that 

politicians would be tended only to show good results and not bad ones. Therefore, reporting 

systems need to be in place so that all results are communicated. It was mentioned that not all 

politicians would support this transparency on the performance of their work.  

Nevertheless, a very strong control system in this group was identified in both cities, being 

budgeting. As money is an important but limited resource, budgets are used as an MCS to avoid 

excessive spending. Having a financial focus in the cybernetic control is somehow 

contradictory to the main objectives of local governments that are non-financial.  

6.1.3. Reward and Compensation 

No general reward or compensation system exist in both cities based on performance, let alone 

sustainable performance. This was also not expected since the public sector does not give 

additional bonuses in general. Previous research also found that even private companies were 

not doing this for sustainability performance (Crutzen, Zvezdov, et al., 2017).  

Therefore, the question is what other practices are used to motivate sustainability behavior. The 

intrinsic motivation, especially for stakeholders to smart environment projects, was highlighted 

as an important aspect. However, it was not mentioned that cities especially used this as 
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selection criteria in the hiring process. Still, this could be the case, but that the interviewees 

were not aware or did not mention it. To boost intrinsic motivation, both cities focus on 

involving employees, giving responsibility, giving meaningful work and showing the results 

of their work.  

6.1.4. Administrative Controls 

The administrative controls are in both cities an important group. They both have a similar 

organizational structure, in line with the one described by previous research (Van Hengel et al., 

2014). Two separate but linked bodies can be identified.  

The first one is the political body containing the mayor and aldermen, and their cabinets. The 

elected politicians represent the citizens and, together, form the city council, the organization’s 

decision-making body. The cabinets are the support of the politicians.  

The second body is the administrative body, or the bureaucratic body (Van Hengel et al., 2014). 

Their role is to serve the citizens and to apply the plan agreed upon by the political body. In 

this body, a strong hierarchical structure is present in both cities, having a top management, a 

manager for each department, and even within each department a hierarchical structure. These 

hierarchical levels are a control system as they are used to steer the behavior of employees 

lower in the hierarchy.  

The political body is also, to a limited extent, a control over the administration, as they have 

regular meetings with the administration follow-up progress regarding the plans.  

Both cities also have a separate department for environment, although they are expected to 

work transversally with all other departments.  

Furthermore, procedures are an important tool in both cities to steer employees’ behavior. One 

of the most important procedures is public procurement. Cities rely very often on external 

partners and collaborations to execute projects, making their MCS package more complex (Van 

Der Kolk, 2019). The procedure of finding an external partner is heavily regulated. In both 

cities, attempts have been made to also consider sustainability aspects in the process, known as 

sustainable public procurement.  

Another procedure is the one for finding financing for a project. This process is designed based 

on the use of budgets to make sure that projects that are financed are linked to the city’s 

objectives. The approval by the city council is an extra control to guarantee that projects are 

financed based on their contribution to the objectives.  
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6.1.5. Cultural Controls 

The culture of both cities paid attention to sustainability and was also expressed as important 

to implement sustainability. However, the culture was not stressed as the most effective tool to 

integrate sustainability.  

Exploring a large organization’s culture is not easy because of its complexity and informal 

nature (Malmi & Brown, 2008). This could be a reason why previous research mainly focused 

on formal controls (Crutzen, 2013).  

However, in both cities, similar elements were highlighted for promoting a sustainability 

culture. The elements include an intranet, mailings, internal newspapers, shared values, and 

internal company events. These tools were used to show good examples and to make employees 

proud of their organization and city. This will result in more motivated staff who will work in 

line with the organization’s objective and is, therefore, an important control system.  

6.1.6. Links 

The existence of links between control systems is the main reason why management controls 

needs to be considered as a package and not in isolation. They are fundamental to study the 

effectiveness and impact of specific systems, as they depend on the linked control systems 

(Malmi & Brown, 2008). 

In both cities, similar links between groups of control systems were identified. A key control 

system is budgeting. This is a cybernetic control, as it allows to see how much money can be 

spend and afterwards is spend. However, it is also strongly linked to the planning phase, where 

budgets are allocated to specific objectives and actions for the upcoming year. In the planning 

of projects, the procedure for finding a budget also has to be taken into account, linking the 

administrative group of control systems. This link was also indicated by Malmi and Brown 

(2008). Moreover, the procedure of public procurement is linked to the planning as the process 

takes significant time to complete.  

Another link is in planning, where together with the stakeholders, measurable objectives are 

defined that will be used for the cybernetic control. This implies that the effectiveness of the 

cybernetic control depends on the appropriateness of the indicators selected in the planning 

process.  
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6.2. Differences 

A few differences between the control systems adopted in both cities were also observed. For 

each group, the differences are briefly discussed.  

6.2.1. Planning 

In Hasselt, an extra level of planning was observed, namely the project level. These plans for 

each project are formally stated in a digital application and aim to promote a project-based 

approach in the administration. All stakeholders are involved in planning projects to check 

feasibility and create engagement, making it a management control. This level is strongly 

influenced by public procurement as finding a partner is an important step. Also, when a partner 

is selected, the progress is planned together. In Liège, formal planning on the project level was 

not mentioned.  

Another observed difference is that Liège mentioned the use of data in the planning process to 

make informed decisions. This element was not mentioned in Hasselt.  

Also, both cities mentioned the involvement of citizens and the administration in the planning 

process. However, Liège seems to be more focused on citizen participation, while Hasselt 

focuses on the involvement of the different departments.  

6.2.2. Cybernetic Controls 

For the formal performance measurement, both cities expressed the importance of improving 

this process. However, it was especially in Liège that all interviewees expressed the importance 

of objectivation and the ongoing work for measurement. Objectivation means that the city want 

to measure the current situation and impacts to have informed discussions and decisions, 

instead of acting on feelings.  

The city already had a dashboard for cleanliness and was hoping to integrate an additional one 

for environment by the end of the year. They were also having several projects focused on 

placing sensors to be able to gather more data. Also, the city stressed the importance of reducing 

workload by using performance measurement instead of implying extra work. Previous 

research had identified this drawback for performance measurement (Van Bockhaven & 

Crutzen, 2017). The city wants to avoid extra work by improving the efficiency of day-to-day 

operations.  

A cybernetic control only observed in Hasselt was time registration, although it could also be 

present in Liège. This control system is used to make sure that employees perform the required 

amount of working hours.  
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6.2.3. Reward and Compensation 

For this group, only one compensation system was identified, namely the cycling compensation 

for employees of Hasselt. This is a control because it encourages to come by bike and fits in 

the sustainability culture of the city.  

Regarding motivating employees, Liège expressed its focus on reducing employees’ workload 

with projects, and not to higher it, as this was a major complaint of employees.  

6.2.4. Administrative Controls 

A key difference between the two cities is the stronger focus on a project-based approach in 

Hasselt. Here, a general procedure is defined for implementing a project. Using the digital 

application, quarterly reporting is done next to the frequent meetings with higher management 

or the alderman and cabinet. This project level was not so much mentioned in Liège.  

In both cities, bottom-up governance was highlighted. Nevertheless, the focus was slightly 

different between the two cities. Liège was more focused on starting from citizens, while 

Hasselt started from the administration and the departments.  

6.2.5. Cultural Controls 

The culture of both cities was very similar, although a few more elements were identified in 

Hasselt. This does not mean these elements are not present in Liège.  

The culture of Liège specifically also had a focus on objectivation, as expressed by the 

interviewees. This was not the case in Hasselt.  

6.3. Sustainability 

One of the goals of this research was to see how sustainability was reflected in the MCS 

package of cities. Especially the ecological dimension was highly mentioned as the focus of 

this research was on smart environment projects that tackle environmental challenges. Also, 

the interviewees were mainly involved in tackling environmental challenges in their jobs. The 

financial dimension was mostly discussed in terms of budgets. Social aspects were only 

limitedly discussed and mainly in Hasselt, where the alderman responsible for environment 

was also responsible for some social domains. This led to often mentioning the importance of 

considering vulnerable social groups. Previous research found that social responsibility was 

less frequently implemented in the MCS (Lueg & Radlach, 2016). 

Regarding the consideration of sustainability in the MCS package, it was observed that mainly 

informal control systems were used, although sustainability implementation needs both 
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informal and formal controls (Crutzen, Zvezdov, et al., 2017). An example is the culture of the 

city, supported by, for instance, internal events aimed at informing and creating responsibility 

regarding the impact our consumption has on the planet.  

The formal control is much weaker. The measurement of impact is only happening on a general 

level, as the cities have difficulties finding good measures for ecological and social impacts. 

An important formal control for cities to reach their sustainability goals is the public 

procurement procedure. In this procedure, they can add sustainability criteria and base their 

decisions on these. This is important because external partners execute a substantial part of the 

action by local governments. At the same time, it allows the city to play a limited role, but with 

a large impact, as highlighted by a manager in Hasselt.  
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7. Limitations 

Several limitations have to be highlighted for this research. As Malmi and Brown (2008) 

expressed, management control packages are complex systems, limiting the possibility of being 

100% complete in the analysis. Therefore, as mentioned before, the table identifying controls 

should only be used to see what type of control systems are used in local governments. The 

absence of specific control systems is not verified in this research unless specifically 

highlighted. Although several decisions were made to be as complete as possible, it is possible 

that some management control systems were not identified, while present in the organization.  

A second limitation is the result of using qualitative data. The theory of Malmi and Brown 

(2008) was used in the analysis to structure as much as possible the content analysis. However, 

only limited insights can be given on this process, making it difficult to check the correctness 

of the analysis.  

The limited number of interviews and analyzing two Belgian cities implies that this research is 

exploratory and not generalizable to other cities and other regions.  

It is also important to keep in mind that especially politicians have an interest in presenting a 

good image of their city and could try to give ‘good’ answers instead of the real answer. 

Nevertheless, the questions in the interviews tried to avoid suggesting ‘good’ answers.  

The last limitation is about the group of cultural controls. The culture of a large organization is 

not a simple dimension to explore and understand as it involves a lot of informal elements. The 

framework of Malmi and Brown (2008) is also vague on what is contained in this group. The 

alternative groups of cultural controls used by Crutzen et al. (2017) were adopted, but still, 

there is much more to discover about the use of organizational culture as control system.  
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8. Conclusion 

The role of local governments has grown in importance due to increasing urbanization and the 

related sustainability challenges. Cities worldwide feel the pressure by citizens to take action 

regarding climate change and to adapt the city to its impact. As a possible solution to these 

challenges, the smart city concept has emerged as an enabler for sustainable development and 

a better quality of life for citizens. Especially the smart environment dimension has become 

more important, for instance, to help to achieve the objectives of the ‘Covenant of Mayors for 

Climate and Energy Europe’. To ensure that the different projects will ultimately result in 

reaching these objectives, appropriate management control is needed. The different 

management control systems (MCS), used to steer employees’ behavior towards the 

organization’s objectives, together form the MCS package. Because systems have an impact 

on each other’s effectiveness, they need to be considered together. The knowledge on the use 

of MCS packages by smart cities is very limited, as the literature review showed. Therefore, 

this research filled this gap for the smart environment dimension.  

To explore how sustainability is measured and controlled for in smart environment projects, a 

case study was performed on two cities, Liège and Hasselt. In each city, five interviews were 

performed to identify the adopted control systems, called the design of the MCS package. The 

conclusions of these findings are structured according to the five groups of control systems.  

Both cities had strong planning where all stakeholders were involved to create commitment. 

This commitment helps to get the desired behavior of the different actors, making it an 

important control system.  

The group of cybernetic control systems was weaker as formal controls like performance 

measurement were mostly missing. This was because of the difficulty of measuring their 

impact, not having a mindset of evaluating performance and the wide variety of objectives. 

Nevertheless, both cities had strong budgeting habits; a control used to avoid excessive 

spending. Although cities do not have a main financial objective, money stays an important 

and limited resource. Budgeting is also linked to planning and administrative control, where 

the procedure for finding budgets is used as a control to make sure funded projects help to 

achieve the objectives.  

A reward and compensation system based on performance was not observed as it is generally 

not used in the public sector. One exception was observed in Hasselt, where compensation was 

granted for coming to work by bike. Further, motivation was mainly based on intrinsic 
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motivation and enforced by involvement, giving responsibility, meaningful work and showing 

results of their own work.  

Another strong group was administrative control. Both cities had a similar structure and 

governance, split into a political and administrative body. The administration also had a 

hierarchical structure. Further, the importance of procedures was highlighted, like public 

procurement. This procedure is fundamental as many projects are executed by external 

partners. Therefore, this is the main control to steer their behavior.  

Lastly, the culture, as the overarching group, was also identified as contributing to getting 

desired behavior from different actors. A lot of different tools were used by both cities. 

However, the culture is a complex system that is not easy to explore due to its informal nature.  

Apart from these five groups, it is important to consider their relations, because for instance, 

the performance indicators identified in the planning phase impact the effectiveness of 

cybernetic control.  

Regarding the consideration of sustainability in the MCS package, it was observed that mainly 

informal control systems, such as the culture, contribute to reaching sustainability objectives. 

However, both formal and informal systems are needed. Especially, the measurement of 

sustainability performance is weak. The recognition of its importance and the ongoing work 

will improve this control system in the future. Nevertheless, it also implies a mind shift for 

cities to start measuring their performance.  

As cities are starting to measure and evaluate their sustainable performance, it is important to 

respect the full identified package as the effectiveness of performance measurement will 

depend on the other control systems. At the same time, the focus should be on both internal 

and external employees since a substantial part of the projects is realized by external partners, 

making it crucial to also steer their behavior.  

These insights and considerations, will help cities to become truly smart sustainable cities.  

Future research can further facilitate this transition by gathering evidence from other cities and 

other dimensions. Apart from the design of MCS packages, research also has to explore the use 

to determine the effectiveness of different control systems.   
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Appendix 1: Interview Guide 

Introduction: 
• Thank participant: Before we start with the interview, I want to thank you for your 

willingness to participate and make some time available. Your participation is of great 

value for the success of my research. 

• Who I am: Let me first introduce myself. I am Benoit Ruysschaert, I live in Hasselt 

and I am currently doing a master’s degree in Business Engineering, specialization 

Sustainable Performance Management, at the University of Liège. At the moment, I am 

doing my master’s research thesis about Smart Cities.  

• Topic: More precisely, I am focusing on one dimension of Smart Cities which is ‘Smart 

Environment’. This includes the management of resources and effort for the protection 

of the environment. The term ‘Smart’ implies that there should be a technology element 

in the project. The main topics for projects about Smart Environment are about energy, 

pollution, or waste management. What I try to investigate is what is done to assure that 

actions are aligned with the (smart) environment mission and strategy. The enablers for 

aligning are called ‘controls’ and the set of controls together are called the ‘management 

control system’. For this research, I am investigating projects in both Liège and 

Hasselt.  

• Method: Apart from looking at the existing literature, I try to gather information myself 

from the work field. Therefore, I am doing several interviews with key stakeholders 

from smart environment projects in both cities. I use semi-structured interviews, which 

means that I have prepared some general topics and open questions to discuss, but that 

this conversation will be flexible. I will ask extra questions based on interesting topics 

that you mention. I try to limit the length of the interview by one hour.  

• Why this person: (depends on the person) The reason why I contacted you is that you 

were identified as a relevant stakeholder regarding this topic. 

o Alderman: As the alderman of …, I am very interested in your experiences with 

these projects. Since you are involved in a kind of managerial level, you are of 

essential importance to my research. (similar for cabinet staff) 

o City employee: As part of the municipality staff, your information related to the 

involvement with these projects and experiences is of great importance to this 

research.  
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o External Stakeholder: In this research, I also wanted to take into account the 

information from stakeholders that are not from the local government. Your 

information will allow having an additional viewpoint on this topic.  

• Data privacy: In this interview, there are no bad answers, it is only about what you 

know. If something is not clear, you can always ask for clarification. You can give as 

much information as you like and are never obliged to answer a question if you wish 

not to. If you permit, I will record this interview to be able to make a transcription 

afterwards, which allows me to analyze the information. These recordings and 

transcriptions will only be used for research purpose. If you wish, the data can also be 

used anonymously.  

I will now start the recording and then we can start with the first question.  

Topics: 
• Mission regarding environment 

o What is the mission regarding the environment? 

o Is there a smart environment mission? 

• Mission ‘Smart’ 

o What is the vision of the city/your department about ‘Smart’? 

• Projects ‘Smart Environment’ 

o I identified some interesting projects, can you give me some information 

(general information + mission + personal involvement) about: 

▪ Project X 

▪ Project Y 

▪ Project Z 

Management control: how practice is aligned with the mission/strategy 

• Prior to project (planning) 

▪ short vs long term 

▪ objective? (build commitment) 

• evaluate performance 

▪ during project 

▪ after project 

• motivate people 

▪ financial? 

• structure, procedures, policies 
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• culture 

▪ intranet platform (to share ideas, discuss, share information) 

▪ internal company events 

▪ volunteering 

▪ shared values 

▪ emphases in reporting 

▪ visual sustainability symbols (ex. buildings), examples set by 

CEO/others (using public transport), or symbols on letters 

• differences between controls for normal or smart projects? 

• sustainability 

That was the last topic I wanted to discuss with you. Thank you very much for all the interesting 

information. Again, this is of great value to my research. Thank you for your willingness to 

participate and your time. You can always contact me if you have any questions or if you 

remember something we did not discuss.  

 


