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Abstract
The article “Innovating for Competitiveness: Lessons from Poland’s Smart City Kraków” explores the 
crucial role of innovation in enhancing economic competitiveness, exemplifi ed by Poland’s Intelligent 
Development Program (POIR) and its fl agship initiative, “Smart City Kraków.” POIR’s strategic focus 
on advancing research and development, commercializing technological innovations, and promoting 
sustainability signifi cantly impacts Poland’s economic landscape. The “Smart City Kraków” project 
illustrates how integrating cutt ing-edge technologies in transportation, energy management, waste 
handling, and public safety can address urban challenges, drive economic growth, and improve quality 
of life. Environmentally, the project emphasizes sustainability through energy-effi  cient solutions and 
advanced waste management, aligning with global environmental goals. Socially, the enhancement 
of public services and quality of life refl ects the tangible benefi ts of smart technology integration. 
This case study underscores that innovation is not just a driver of competitiveness but a fundamental 
element in shaping a resilient and forward-looking economy. The insights from Poland’s approach 
off er valuable lessons for other countries aiming to improve their economic standing through strategic 
innovation.

Streszczenie
Artykuł „Innowacje dla konkurencyjności: wnioski z polskiego smart city kraków” analizuje kluczową rolę in-
nowacji w zwiększaniu konkurencyjności gospodarczej, czego przykładem jest Polski Program Inteligentnego 
Rozwoju (POIR) i jego fl agowa inicjatywa »Smart City Kraków«. Strategiczny nacisk POIR na rozwój badań 
i rozwoju, komercjalizację innowacji technologicznych oraz promowanie zrównoważonego rozwoju znacząco 
wpływa na krajobraz gospodarczy Polski. Projekt „Smart City Kraków” ilustruje, w jaki sposób integracja naj-
nowocześniejszych technologii w transporcie, zarządzaniu energią, przetwarzaniu odpadów i bezpieczeństwie 
publicznym może sprostać wyzwaniom miejskim, napędzać wzrost gospodarczy i poprawiać jakość życia. Pod 
względem środowiskowym, projekt kładzie nacisk na zrównoważony rozwój poprzez energooszczędne rozwiąza-
nia i zaawansowaną gospodarkę odpadami, dostosowując się do globalnych celów środowiskowych. Pod względem 
społecznym, poprawa usług publicznych i jakości życia odzwierciedla wymierne korzyści płynące z integracji 
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inteligentnych technologii. Niniejsze studium przypadku podkreśla, że innowacje są nie tylko motorem konku-
rencyjności, ale także podstawowym elementem kształtowania odpornej i przyszłościowej gospodarki. Wnioski 
płynące z polskiego podejścia stanowią cenną lekcję dla innych krajów dążących do poprawy swojej pozycji go-
spodarczej poprzez strategiczne innowacje.

INTRODUCTION

A country’s economy is considered competitive when the products it generates effectively compete with 
foreign offerings, both within its domestic market and internationally. Sustaining this competitive edge 
necessitates continuous diversification of offerings through the introduction of new goods, alongside 
the enhancement of production methods for existing products. Innovations, whether in products or 
processes, play a crucial role in driving this competitiveness.

An economy that thrives is one where innovation and competitiveness coexist, and these two factors 
are essential in determining the economic success or failure of a nation. The ability to innovate not only 
leads to the creation of new products but also fosters more efficient ways of producing and delivering 
goods, thus enhancing overall productivity.

Product-based innovations focus on creating entirely new goods or services that meet emerging 
consumer needs or open up new markets. Process innovations, on the other hand, are geared toward 
improving the efficiency and effectiveness of production methods, reducing costs, or enhancing quality. 
Both types of innovation are integral to maintaining competitiveness in an ever-evolving global market.

Competitiveness, in turn, is a reflection of how well a country can maintain its position in international 
trade, attract foreign investments, and grow its economy. A competitive economy tends to offer better 
wages, foster higher employment, and create an environment where businesses can flourish. In this 
context, the relationship between innovation and competitiveness becomes clear. Innovation drives 
competitiveness, and in doing so, it determines a nation’s ability to succeed economically. Without 
a strong focus on innovation, an economy may struggle to keep pace with global developments, leading 
to a decline in its competitive standing. Thus, a robust economy must prioritize both innovation and 
competitiveness to ensure long-term success.

In this article, we will first explore the crucial role of economic innovation, followed by an analysis of 
how it interrelates with and enhances competitiveness. Through this lens, the dynamics that separate 
successful economies from those that fall behind will be better understood.

THE TYPOLOGY OF THE CONCEPT OF “INNOVATION”

Currently, innovation is one of the key areas of activity for businesses1. Therefore, understanding 
what innovation is and its impact on value creation forms the basis for evaluating any enterprise. 
The definitions of this concept evolve over time, just as the perception of their authors changes. This 
perception, in turn, stems from their experiences and the state of knowledge, which are constantly 
undergoing transformation.

The early approach to innovation creation (late 19th century) was visible in research and development 
(R&D) activities. Innovation was associated solely with technological advancements, and responsibility 
for it rested with engineering staff. Most academic publications at the time focused on conceptualizing 
the term “innovation.” Research conducted during this period was descriptive and analyzed the impact 
of environmental factors on organizational functioning.

The next phase, lasting from the 1930s to the 1960s, known as the technological phase, emphasized 
the leading role of technology as the driver of change. Innovation was viewed through the lens of 

1 The concept of innovation originates from the Latin word “innovare”, which means renewal or the creation of something new.
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technology (the so-called linear innovation process models). It was also recognized that innovation 
was a necessary condition for the survival and development of organizations.

In the 1970s, demand became closely linked with the emergence of new solutions. The starting point 
for innovation was in-depth knowledge of the customer, their needs, and preferences. This approach 
led to the development of marketing and quality management, ensuring that products and services 
could meet the demands of buyers. During this period, scientific research on innovation focused 
primarily on the challenges of designing innovative enterprises.

In contemporary approaches, the impulses that initiate the process are both demand-driven and supply-
driven. Integrated models, as well as models of integrated systems and networking, play a primary role 
[Zupok, 2017]. The innovation system, which integrates the new role of knowledge in economic processes, 
is defined as a forum where actors from business, administration, and science collaborate to create 
innovations. Networks help explain how connections and interactions occur within the innovation process. 
The 1980s marked the popularization of the so-called nonlinear innovation process model, which involves 
the simultaneous integration of supply and demand factors and their entanglement in a way that ultimately 
benefits the potential recipient of the innovation. Thus, this idea can be seen as the skillful identification 
of new market needs and their confrontation with new technological and production possibilities within 
the enterprise [Rutkowski, 2007]. In the context of continuous environmental changes, there is a shift in 
the way innovation is perceived and its role in creating value. One response is for companies to open up 
to their environment by deeply engaging in the innovation process. New models, similar to co-production 
based on available resources, are starting to emerge in the market. During this period, innovation is viewed 
by science as a tool for achieving favorable outcomes for enterprises.

Recognizing the variability of environmental conditions, different researchers have defined the concept 
of innovation in various ways. J. Schumpeter is credited with the scientific definition of innovation, 
describing it as “creative destruction” aimed at improving the current state of affairs [Schumpeter, 1960]. 
According to Schumpeter, innovations involve the discontinuous introduction of new combinations in 
the following scenarios: introducing a new product that customers are not yet familiar with or a new 
type of product; implementing a new production method that has not yet been tried in a particular 
industry; opening a new market where a specific industry was previously not established in the country, 
regardless of whether the market existed before or not; securing a new source of raw materials or semi-
finished products, whether this source already existed or had to be created; and implementing a new 
organization of industry.

Based on J. Schumpeter’s classical approach, P.F. Drucker developed his own perspective. According 
to Drucker, “innovation is a specific tool of entrepreneurs, through which they turn change into an 
opportunity for new business ventures or the provision of new services” [Drucker, 1985]. This represents 
secondary innovation, which involves replicating or adapting existing solutions to new conditions.

As we can see, J. Schumpeter believed that the creation of innovations is driven by the activity 
of entrepreneurs. For this reason, his theory is referred to as the supply-side theory. However, J. 
Schmookler’s theory from the 1960s emphasized the dependence of innovation on market demand 
[Schmookler, 1966]. In the late 1980s, K. Oppenländer combined the supply and demand theories 
[Nelson, Winter, 1982]. According to him, while innovations introduced by entrepreneurs can be 
groundbreaking, this is relatively rare. Most innovations are imitative novelties that respond to changes 
in demand. Consumers, in his view, determine the direction of changes in the production structure, 
which in turn leads to an additional effect of increased production. Paul Romer’s theory of endogenous 
growth underscores the crucial role of new technologies among the factors driving economic growth 
[Romer, 1995].

It is worth mentioning that innovations drive businesses, sectors, and the entire economy, strengthening 
its position in relation to the environment, and above all, the competition [Schilling, 2021]. The 
competitiveness of an economic entity, but also of an entire country, region, sector, or business, and the 
goods it delivers, lies in the ability to maintain and even improve its current market position [Ghemawat, 
2021]. A product’s competitiveness is primarily determined by its price and quality. Marketing solutions, 
particularly the so-called augmented product, also play a significant role. The distribution channels 
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through which goods reach the consumer are also important. In the analysis of a country or region’s 
relative position, much attention is given to the ability to supply goods and services that meet changing 
demand, the profitability of production, labor productivity, capital productivity, and the effectiveness of 
research and development efforts. Although international competitiveness is often linked to a country’s 
overall economic advancement, this concept is also closely tied to its currency exchange rate, which, 
despite the significance of this economic parameter, oversimplifies the issue.

The Lisbon Strategy, launched in 2000 by the European Union, aimed to transform the EU into 
“the most competitive and dynamic knowledge-based economy in the world” by 2010. Central to this 
strategy was the emphasis on boosting economic competitiveness through innovation, education, and 
structural reforms. Innovation was identified as a key driver of competitiveness, with the strategy 
focusing on increasing investment in research and development (R&D) to foster a more innovative 
and knowledge-driven economy [Schilling, 2021]. This included promoting collaboration between 
businesses and research institutions to accelerate technological advancements. Education and skills 
development were also crucial, with the strategy calling for improvements in educational systems, 
lifelong learning opportunities, and addressing skill mismatches in the labor market [Tidd, Bessant, 
2021]. By enhancing the quality and relevance of education, the strategy sought to increase productivity 
and support innovation across various sectors. Additionally, the Lisbon Strategy advocated for 
economic reforms and structural changes to improve the efficiency and flexibility of the European 
economy. This involved labor market reforms, reducing regulatory burdens, and creating a more 
conducive environment for entrepreneurship and investment. Despite its ambitious goals, the strategy 
encountered challenges, such as the global financial crisis of 2008, which hindered progress and 
highlighted the need for more coordinated efforts across member states [Ghemawat, 2021]. While the 
Lisbon Strategy made significant contributions to innovation and R&D investment, it also underscored 
the complexities of implementing a unified approach in diverse economies. Overall, the strategy’s 
legacy continues to influence EU policies and initiatives aimed at enhancing competitiveness and 
economic resilience in a globalized world.

In conclusion, it should be noted that the Lisbon Strategy served as a means to emphasize the 
fundamental importance of international competitiveness for the European Union, and consequently, 
for its individual member states. In Poland, it prompted numerous discussions regarding the 
competitiveness of the country.

In addition to the Lisbon Strategy, the European Union has launched several other initiatives and 
documents aimed at enhancing innovation and competitiveness across its member states. One prominent 
example is the Horizon Europe program, which succeeded Horizon 2020 and was launched in 2021. 
Horizon Europe is the EU’s key funding program for research and innovation, with a budget of 
approximately €95.5 billion for the period 2021‒2027. Its main objectives include strengthening the EU’s 
scientific and technological bases, fostering innovation and global competitiveness, and supporting the 
transition to a sustainable and resilient economy2.

Another significant initiative is the European Green Deal, which was introduced in December 2019. 
This strategic framework aims to make Europe the first climate-neutral continent by 2050. It encompasses 
a broad range of actions to reduce greenhouse gas emissions, promote sustainable industry, and support 
green innovation. The European Green Deal also emphasizes the role of research and technological 
innovation in achieving its environmental and economic goals3.

The Digital Compass 2030 is another important document that outlines the EU’s vision for the digital 
transformation of Europe. Launched in March 2021, it sets ambitious targets for digital infrastructure, 
skills, and public services by 2030. The Digital Compass aims to ensure that all European citizens have 
access to digital skills, high-speed internet, and digital public services, thereby enhancing the digital 
competitiveness of the EU4.

2 https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/hori-
zon-2020_en (19.09.2024).

3 The European Green Deal - European Commission (europa.eu) (19.09.2024).
4 Cyfrowa dekada Europy: cele na 2030 r. | Komisja Europejska (europa.eu) (19.09.2024).



77Innovating for Competitiveness: Lessons from Poland’s Smart City Kraków

THE IMPACT OF THE POLISH INTELLIGENT DEVELOPMENT PROGRAM ON 
INNOVATION

The Polish Intelligent Development Program (POIR), initiated in 2014 as part of the European Union’s 
2014‒2020 financial framework, represents a significant effort to advance innovation and technological 
development in Poland. This program is funded by the European Regional Development Fund (ERDF) 
and is designed to support a wide range of activities aimed at enhancing the country’s research and 
development (R&D) capabilities, facilitating the commercialization of innovations, and promoting 
technological progress across various sectors. One of the most illustrative examples of POIR’s impact 
is the “Smart City Kraków” project, which launched in 2017.

The “Smart City Kraków” initiative is an ambitious urban development project that integrates state-
of-the-art technologies to transform the city’s infrastructure and services. The project encompasses 
several key components:

1.	 Smart Transportation Systems: Central to the initiative is the deployment of Internet of Things 
(IoT) technologies to improve traffic management. Advanced sensors and smart traffic lights have 
been installed throughout the city to monitor real-time traffic conditions. These systems enable 
dynamic adjustments to traffic signal timings, optimizing traffic flow and reducing congestion. 
This has led to smoother commutes, more efficient public transportation, and a decrease in 
travel times. Additionally, the integration of real-time data analytics helps city planners make 
informed decisions to further enhance transportation efficiency.

2.	 Energy-Efficient Street Lighting: Another significant aspect of the project is the replacement 
of conventional street lighting with energy-efficient LED systems. These smart street lights are 
equipped with sensors that adjust their brightness based on environmental conditions, such as the 
presence of pedestrians or vehicles. This not only conserves energy but also lowers maintenance 
costs due to the longer lifespan of LED lights. The smart lighting system contributes to reducing 
the city’s overall energy consumption and supports environmental sustainability.

3.	 Advanced Waste Management Solutions: The project includes the implementation of smart waste 
management technologies. Waste bins equipped with sensors monitor fill levels and transmit 
data to waste management services. This data allows for optimized waste collection routes, 
reducing the frequency of pickups and lowering operational costs. The smart waste management 
system enhances the efficiency of waste collection, contributes to a cleaner city, and supports the 
development of sustainable waste management practices.

4.	 Public Safety and Quality of Life: The project has also focused on improving public safety 
and the overall quality of life for residents. The installation of smart surveillance cameras and 
advanced emergency response systems enhances the city’s ability to monitor and manage public 
safety. These technologies enable rapid response to incidents, improving security and emergency 
management. Furthermore, the integration of smart technologies into public services makes 
daily activities more convenient for residents and contributes to a higher quality of urban living.

Economically, the “Smart City Kraków” project has had a profound impact. By fostering local 
technological innovation, the project has created opportunities for tech startups and established 
companies to develop and implement cutting-edge solutions. This has attracted investment to the region, 
stimulating economic growth and contributing to a vibrant tech ecosystem. The project has also generated 
high-tech job opportunities, supporting local economic development and enhancing Kraków’s status as 
a hub of innovation.

From an environmental perspective, the project’s emphasis on energy efficiency and waste reduction 
has led to a notable decrease in the city’s carbon footprint. The smart technologies deployed in the project 
have minimized energy consumption, optimized resource use, and promoted sustainable urban practices. 
This aligns with broader environmental goals and contributes to Poland’s commitment to reducing 
greenhouse gas emissions and advancing sustainability.
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Socially, residents of Kraków have experienced tangible benefits from the “Smart City” initiative. 
The integration of smart technologies has improved public services, enhanced safety, and made daily 
life more convenient. The project’s focus on sustainability and efficiency has contributed to a more 
pleasant urban environment and a higher standard of living for the city’s inhabitants.

In summary, the Smart City Kraków project serves as a compelling example of how the Polish 
Intelligent Development Program drives innovation and addresses urban challenges. Through the 
implementation of advanced technologies and the promotion of sustainable practices, the project 
demonstrates the program’s effectiveness in fostering economic growth, enhancing public services, 
and improving the quality of life for residents.

CONCLUSION

The intricate relationship between innovation and economic competitiveness underscores the vitality 
of fostering both in a nation’s economic strategy. As evidenced by the Polish Intelligent Development 
Program (POIR) and its flagship project, “Smart City Kraków”, innovation is a cornerstone of 
maintaining and enhancing competitiveness in a globalized economy. POIR’s targeted efforts to bolster 
research and development, facilitate the commercialization of technological advancements, and 
promote sustainable practices have significantly impacted Poland’s economic landscape.

The “Smart City Kraków” project exemplifies how innovation can transform urban environments, 
drive economic growth, and improve quality of life. By integrating cutting-edge technologies in 
transportation, energy management, waste handling, and public safety, Kraków not only addresses 
pressing urban challenges but also positions itself as a leader in technological innovation. The project’s 
success highlights the broader potential of innovation-driven initiatives to stimulate local economies, 
attract investments, and create high-tech job opportunities.

From an environmental perspective, the project’s emphasis on sustainability through energy-
efficient solutions and advanced waste management aligns with global environmental goals and 
reinforces Poland’s commitment to reducing its carbon footprint. Socially, the enhanced quality of 
life and improved public services reflect the tangible benefits of integrating smart technologies into 
everyday urban functions.

In conclusion, the case of “Smart City Kraków” illustrates that innovation is not merely a driver 
of competitiveness but also a crucial element in shaping a resilient, forward-looking economy. As 
nations continue to navigate the complexities of a dynamic global market, prioritizing innovation 
and leveraging it to foster competitiveness will be essential for long-term economic success and 
sustainability. The insights gained from Poland’s approach offer valuable lessons for other countries 
striving to enhance their economic standing through strategic innovation.
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