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Abstract 
The word smart is commonly used in defining human intelligence. In the knowledge-based era, with new technologies 

and intelligent solutions, the adjective ‘smart’ has been increasingly helping us to describe objects which are not living 

things in the traditional way. It is universal to define smart cities, smart organisation, smart factories as entities, whose 

intelligence can be compared with each other. Intelligence of cities and organisations contributes significantly to 

effectively achieve aims, thus smart cities are widely ranked to deliver more effective cities management decisions 

related to the functioning and development of the cities. Smart cities are fairly commonly described in the scientific 

literature with the characteristic of factors helping in measuring the potential and intelligence of the cities, but a smart 

organisation is still a fledgling in the scientific literature. In the knowledge-based economy, lots of enterprises in 

scientific works are described as learning organisations. In the view of the authors, learning is not equal to 

intelligence, thus a learning organisation is not equal to a smart organisation. On the assumption that an organisation 

consists of social compacts that comprise all the needed tangible and intangible resources, which are necessary to 

achieve objectives, a city can be treated as an organisation. Efficient organisations have the ability to self-assemble 

and self-improve. Based on that, solutions designed in smart cities could be implemented also in an organisation that 

is composed of a lower number of political, legal, economic or demographic connections. The aim of this paper is to 

analyse and review the factors helping in measurement of the intelligence of cities and organisations. The factors that 

may be used in cities and organisations are also shown in this paper. The results of research may facilitate accelerating 

the development of the enterprises, thus also cities. 
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1 Introduction 
In present times we are surrounded by many things that are called smart. This expression applies 

both to objects such as smartphones, smart homes, smart things, smart devices, smart grids, smart 

systems (Khan & Haleem, 2012), and entities which are neither an object nor a legally regulated 

or established, complex organisation.  

 

From the perspective of intelligence of the organisation, personification may be called for, in order 

to underline its changeable character, that of an entity that exists and evolves. An organisation is 
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not only a social system. It includes material resources necessary for its existence and strives to 

achieve objectives set. Organisations are interdependent in most cases, which means that they 

experience mutual influence: political, legal, economic, demographic, etc. Efficient organisations 

are able to self-organise and self-improve, which directly influences their intelligence. A wide 

approach to understanding the notion of an organisation allows to use this term to describe local 

enterprises and employers’ associations in the perspective of a region, as well as cities, 

agglomerations, metropolises, regions, networks of subjects or the above-mentioned organisations 

cooperating on a scale larger than a region.  

 

Organisations are both complex entities – such as networks of cooperating global organisations, 

and simple ones – e.g. micro businesses. They may have a clear structure of functional connections, 

e.g. an enterprise or a city, or a fuzzy structure of functional connections. In the latter case, there 

are both formal connections and informal ones, significant from the perspective of achieving an 

objective. An example of such an organisation is an association of employers or an agglomeration, 

combining a large central city and several smaller areas with towns and satellite villages.  Other 

organisations belong to that group as well, for instance metropolitan areas – such as a bicentral 

metropolis or metropolises with the structure of a special conurbation (Knosala, 2010). In such a 

case, an organisation may also be open to new members (new cities and villages) that will be 

included in the structure of functional connections.  

 

A learning organisation is ‘perceived as a system of communal learning, continually building its 

future, in the state of creating, capitalising, disseminating new knowledge, new skills, continuous 

improvement of its employees’ skills’  (Brilman, 2002). A smart organisation can be defined as 

‘knowledge-driven, internet-worked and dynamically adaptive to new organisational forms and 

practices, they are learning as well as agile in their ability to create and exploit the opportunities 

offered’ (Khan and Haleem, 2012). One example of organisations are cities, of which chosen ones 

can be defined as smart cities.  

 

There are hundreds of definitions of smart cities, and both academics and urban planners have 

advanced a myriad of views. Both small and large cities have adopted the label and approaches and 

strategies to suit their circumstances. While there is no unique route to becoming smart, some 

general guiding principles have linked the process with economic development and to public 

service delivery plans, adopting a pragmatic focus where the bulk of investment projects are 

practical, achievable and financially viable. In addition, the guiding principles have encouraged the 

participation of community representatives, local businesses and residents to ensure that projects 

are relevant to the city’s opportunities and challenges (Centre for Cities 2014). Transforming a city 

into a smart city requires substantial effort from its political representatives, administrators, 

inhabitants, entrepreneurs, as well as from its various communities. The label smart city has spread 

worldwide, affecting urban strategies in all kind of cities (Caragliu et al. 2011). “Internet access 

and affordability of (smart) digital devices are critical for facilitating and promoting two-way 

interaction between the local government and people” that are central to smart cities (Kumar and 

Dahiya, 2016). 

 

Smart cities is a notion that is not synonymous to the notion of a smart organisation. Every smart 

city is a smart organisation, whereas not every smart organisation is a smart city. The novelty of 

the paper is in our focus on the interconnection between a smart city and a smart organisation, their 

differences and similarities as well as on the relation between these two terms and their possible 
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influence on each other. In order to compare the notions of smart cities and smart organisation, 

factors of measurement were in the focus of attention. It is the first attempt at suggesting areas as 

the basis for measurement and comparison of organisations, including enterprises.  

 

2 Factors of measuring the intelligence of cities 
In the literature as well in the practice, there is no consensus about what “smart” really means. 

Although this term has become fashionable, it is also broadly used as a synonym of almost anything 

considered to be modern, innovative and intelligent (Anthopoulos, 2017). “Smartness” of a city 

describes its ability to bring together all its resources, to effectively and seamlessly achieve the 

goals and fulfil the purposes it has set itself (ISO 2014). According to Anttiroiko (2015) smartness 

can be seen both in the design of policy and its implementation. Increasing smartness would then 

revitalize local economies to meet the challenge of a constantly evolving local-global dialectic. To 

gain a relatively strong socio-economic position in an open spatial system, cities or regions have 

to be able to exploit their indigenous assets such as knowledge, technology, entrepreneurship, 

accessibility, sustainability and culture (Caragliu et al. 2011, Kourtit and Nijkamp, 2013), 

represented by the approach of smart cities.  

 

The meaning of “smart city” or its equivalents like intelligent city or digital city is still fuzzy 

(Anthopoulos and Fitsilis, 2013). Generally, two elements amongst the other are found in 

definitions: the citizens (or people, or community, that is the human aspect) as the main actors and 

addressees of smarter and digital cities; and the pivotal role of Information and Communication 

Technology (Dameri, 2017). According to Giffinger a smart city is a well performing city built on 

the ‘smart’ combination of endowments and activities of self-decisive, independent and aware 

citizens (Giffinger et al. 2007). City is smart if it invests in human and social capital and traditional 

(transport) and modern (ICT) communication infrastructure that fuel sustainable economic growth 

and a high quality of life, with a wise management of natural resources, through participatory 

governance’ (Caragliu et al. 2011). Anthopoulos (2017, p. 8) provides an “umbrella” definition to 

smart city: the utilization of ICT and innovation by cities (new, existing or districts), as a means to 

sustain in economic, social and environmental terms and to address several challenges dealing with 

six (6) dimensions (people, economy, governance, mobility, environment and living). 

 

Some of the smart city challenges have already been identified: providing an economic base; 

building efficient urban infrastructure; improving the quality of life and place; ensuring social 

integration; conserving natural environmental qualities, and; guaranteeing good governance 

(Yigitcanlar and Lee 2014). Different indicators and factors impact on the smart city performance. 

The following table shows smart city characteristics and their indicators according to “European 

Smart Cities” approach and methodology that was elaborated by the Vienna University of 

Technology (Centre of Regional Science) in 2007 and revised for the specific requirements of the 

PLEEC project financed by 7th Framework Programme, aimed at evaluating and benchmarking 

smart or potentially smart city profiles. 

 

These components are interconnected and require data collection and ICT infrastructure, to be 

embedded within a city’s hard infrastructure to deliver smart services to city actors, while 

governance is necessary in order for the subsystems to be orchestrated and succeed in the smart 

city mission.  

 
  



 6th Central European Conference in Regional Science – CERS, 2017  - 687 - 

 

Table 1 Smart city characteristics and their indicators 

 Charatceristic  Giffinger et al. (2007) Anthopoulos (2017) 

Smart Economy (Competitiveness); Innovative spirit; 

Entrepreneurship; Economic image and 

trademarks/ City image; Productivity; 

Flexibility of labour market/ Labour market; 

International embeddedness/ International 

integration. 

Technology and innovation for 

strengthening business development, 

employment and urban growth. 

Smart People (Social and Human capital); Level of 

qualification/Education; Lifelong learning; 

Ethnic diversity; Open-mindedness. 

Measures that enhance people creativity 

and open innovation. 

Smart Governance (Participation); Participation in public 

life/Political awareness; Public and social 

services; Transparent governance/Efficient 

and transparent administration. 

Smart government establishment in the 

urban space, accompanied by technology 

for service delivery, participation and 

engagement. 

Smart Mobility (Transport and ICT); Local accessibility/ 

Local Transport System; (Inter)-national 

accessibility; Availability of ICT-

infrastructure/ ICT infrastructure; 

Sustainability of transport system. 

(Or smart transportation): transportation 

networks with enhanced embedded real 

time monitoring and control systems. 

Smart Environment (Natural resources); Environmental 

conditions (only for SaMSC); Air quality (no 

pollution); Ecological awareness; 

Sustainable resource management. 

Innovation and ICT incorporation for 

natural resource protection and 

management (waste management systems, 

emission control, recycling, sensors for 

pollution monitoring etc.). 

Smart Living (Quality of life); Cultural facilities; Health 

conditions; Individual security; Housing 

quality; Education facilities; Touristic 

attractiveness; Economic welfare/Social 

cohesion. 

Innovation for enhancing quality of life and 

livability in the urban space. 

Smart 

Infrastructure 

 City facilities (e.g., water and energy 

networks, streets, buildings etc.) with 

embedded smart technology (e.g., sensors, 

smart grids etc.). 

Smart Services  Utilization of technology and ICT for 

health, education, tourism, safety, response 

control (surveillance) etc. service provision 

across the entire city. 

Source: Own elaboration based on Giffinger et al. 2007 and Anthopoulos 2017. 

 

3 Key areas for creating smart organisations 
The subject of smart organisations derives from the 1980s and 1990s (Ackoff, 1981; Senge 1990) 

and is strictly connected with the subject of learning organisations. The view that a smart 

organisation is a higher form of organisation is also universal. To build an intelligent organisation, 

one needs a foundation of social structure, knowledge and technology (Carlos, 1997). A smart 

organisation realises a continuous process of learning, which is the source for creativity and 

competitiveness for each enterprise (Keung, 2013). A learning organisation is perceived as a 

system of communal learning, continually building its future, in the state of creating, capitalisation, 

disseminating new knowledge, and new skills; continually improving its employees’ skills. 

Managers of smart organisations should be ‘desirous of new things’ to keep looking for changes, 

to use new technologies for the development of the organisation and to use opportunities to take 

up new activities and verify the results on the market in order to provide optimal working 
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conditions and a positive attitude to changes in the organisation (Kaczmarek, 2013). W. 

Grudzewski and I. Hejduk treat a smart organisation as the ability of the company to recognise and 

adapt to the environment and the market where it is operating; to find proper adaptation of the 

organisation to expected results – or lack of them, thanks to high efficiency and innovative 

character (2010, pp. 80–87). 

 
Table 2 Key areas of smart organisations  

 Author  Selected key areas  

Senge (1990) 1. Personal mastery, including the need of life-long learning. 2. Mental models. 3. 

Building shared vision. 4. Team learning. 5. Systems thinking. 

Altman and Iles 

(1998) 

1. Strategic management. 2. Systems theory. 3. Psychological learning theory. 4. 

Organisational context. 

Filos and Banahan 

(2000) 

1. Technologies (open internet standards and technologies, middleware services, 

distributed enterprise computing, Intelligent agents, workflow management systems, 

electronic commerce protocols, virtual product technologies), standards, trends, socio-

economic issues of electronic business, legal and political aspects 2. Digital economy (a 

network structure, self – reinforcing mechanisms, the law of abundance, pricing, virtual 

space, transformation, change, messiness, relationships), smart behaviour, smart resources 

(socialization, externalization, combination, internalization, human capital, structural 

capital, customer capital), smart networking, smart competencies (resource optimization, 

synergy creation, achieve critical mass, increase benefits). 

Grudzewski and 

Hejduk (2010: 80–87) 

1. Information intelligence. 2. Technological intelligence. 3. Innovative intelligence. 4. 

Financial intelligence. 5. Marketing intelligence. 6. Organisational intelligence. 7. Social 

intelligence. 8. Ecological intelligence.  

Khan and Haleem, 

(2012) 

1. Partnership and collaboration. 2. Technology support especially (IT). 3. Customer 

relation management / supply chain management. 4. Organisational structure and culture. 

5. Change management. 6. Leadership and top management support. 7. Continuous 

learning and worker empowering / HRM. 8. Knowledge management / performance 

management. 9. Innovativeness and creativity. 10. Team working and concurrent 

engineering (CE) / integration and coordination.  

 

As early as at the turn of the 20th and 21st centuries, literature (tab. 2) discussed theoretical streams 

of influence that have helped to shape the concept of the learning organisation. Altman and Iles 

(1998) distinguished four such areas. Filos and Banhan (2000) characterised key areas of smart 

organisations from the perspective of digital economy. Senge (1990) defined five disciplines 

characteristic of learning organisations. Grudzewski and Hejduk (2010) define eight areas of a 

company’s intelligence. Khan and Haleem (2012) show key areas of a smart organisation and their 

interdependencies. 

 

The literature did not provide precise patterns for given areas of an organisation that would allow 

the analysis of the current state of a given organisation and a ranking of organisations based on 

defined factors, as is the case with smart cities. This paper presents key areas of smart organisations 

and proposes chosen factors to define chosen areas. 

 

4 Chosen areas of measuring the intelligence of cities in smart organisations - 

proposal  
How to measure the intelligence of an organisation? How to draw conclusions on bottlenecks for 

the development of smart organisations? Which determinants influence the development of a smart 

organisation? The scope of this paper does not allow answers to all these questions, even if only a 

few. Therefore, only the first issue, connected with the choice and identification of areas and chosen 
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determinants that may be of key importance for the development of smart organisations, will be 

discussed below.  

 
Figure 1 Smart organisation evaluation index system – chosen examples. 

 
 

Based on literature analyses it may be stated that there are no factors of measuring and ranking 

smart organisations similar to those concerning smart cities. Assuming that a city, agglomeration, 

enterprise, network of cooperating subjects is an organisation, factors characteristic of smart cities 

could also be implemented regarding an organisation. Table 3 shows a proposal for areas regarding 

a regulated organisation, with clear dependencies and structure of functional connections, i.e. for 

an enterprise (also a smart factory). 
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Table 3 Smart city and smart organisation - comparison 

SMART CITY SMART ORGANISATION 

Smart living conditions Smart working conditions 

Smart mobility Smart employee rotation 

Smart management Smart management 

Smart economy Smart market 

Smart natural environment Smart CSR 

Smart population Smart employees 

Smart infrastructure Smart infrastructure 

Smart services Smart services 

 

Each of the eight areas of a smart organisation may be elaborated with determinants of the area, 

which in turn may be presented as indicators (Fig. 1). There may be several indicators for a given 

area. Figure 1 shows only a few of them, suggesting a necessity to research this subject further.  

 

One of the most significant determinants that have an influence on the creation of smart 

organisations is leadership and top management support and technology support, especially IT 

(Khan and Haleem, 2012). Another key area is the structure and culture of the organisation. 

 

5 Conclusion 

New technologies connected with the development of the internet force organisations to use 

solutions such as cloud computing, Internet of Things, communication of people and machines. It 

is of fundamental importance for the development of smart organisations. Currently, in the time of 

knowledge-based economy (Makhmutov et al. 2016), it is claimed that enterprises build their 

competitive advantage on non-material resources, i.e. on knowledge, skills and experience (Lado 

and Wilson, 1994), which is one of key indicators of a learning organisation, and thus – a smart 

organisation.  

 

Areas of a smart organisation presented in this paper are the first step to define all indicators for all 

areas of this smart organisation. Based on them, it will be possible to audit the organisation 

regarding intelligence, to diagnose bottlenecks and to take corrective actions so that the 

organisation’s effectiveness in reference to innovative solutions is increased, and to strengthen the 

position of the company on the competitive market. Further research of this subject will comprise 

analyses of existing organisation evaluation indices, e.g. Global Entrepreneurship Index, Digital 

Evolution Index or Environmental Performance Index, and indicating which of them could be 

transferred to the area or measurement of the intelligence of an organisation. Another stage of the 

research is testing and verifying on live organism – the organisation – the correctness of 

assumptions and the created methodology of measuring the intelligence of an organisation. 
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