
 

European Research Studies Journal    

Volume XXIX,  Issue 3, 2026 

                                                                                                                                  pp. 756-772 

  

 Digital Technology and Education Accessibility in Cities: A 

Necessary Condition for Open Innovation Development   
   Submitted 13/07/26, 1st revision 10/08/26, 2nd revision 20/08/26, accepted 30/09/26 

 

Izabela Jonek-Kowalska1, Radosław Wolniak2, Sara Rupacz3 

    
Abstract: 

 

Purpose: A key condition for the development of contemporary Smart Cities is the 

implementation of modern technologies and solutions based on open access to data on urban 

infrastructure functioning. In this process, the development of digital competencies among 

the urban community is also of significant importance. Both factors foster open innovation, 

for which the city constitutes a natural developmental environment. Emerging and 

developing economies face significant difficulties in meeting the above challenges, which 

may hinder the improvement of residents' quality of life and limit innovation potential. In the 

context of the presented conditions, the main objective of this article is to assess the 

availability of digital technologies as a necessary condition for the development of open 

innovation in 19 Polish cities. 
Design/Methodology/Approach: This article presents the results of empirical research 

conducted in 19 Polish cities with county rights in 2025. The study was carried out on a 

representative sample comprising 1,863 residents, using the diagnostic survey method with a 

standardized questionnaire. Respondents evaluated the availability of internet services and 

mobile telephony within their cities. The study also examined opportunities for developing 

digital competencies offered by both municipal authorities and private sector entities. The 

analysis of the collected empirical material was conducted using descriptive statistics, 

correlation analysis, and non-parametric statistical tests. 
Findings: Analyses indicate that the availability of telecommunication and internet solutions 

is low or moderate, which impedes the diffusion of knowledge and technology and may 

constitute a barrier to both smart city development and the promotion of open innovation. 

Respondents also rate the opportunities for developing digital competencies relatively low, 

both those offered by local authorities and those available on the market. Under such 

conditions, it will be challenging to match truly intelligent cities. 
Practical implications: The research findings also identify groups of respondents and cities 

particularly vulnerable to digital exclusion due to severely limited opportunities for utilizing 

modern technologies and enhancing digital competencies. The analytical and diagnostic 

conclusions can be utilized in urban management and supporting open innovation initiatives. 
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Research limitations/implications: The main limitation of this article stems from the 

restriction of the research to Polish cities only. Nevertheless, the obtained results may serve 

as a basis for comparative analyses. They can also be generalized to other emerging or 

developing economies due to the large and representative sample. Another limitation is the 

small number of diagnostic questions, resulting from the exploratory nature of the study. 

However, this approach allows for more precise identification of directions for further 

analyses. 
Originality/value: The added value of the analyses presented here lies in providing a 

diagnosis of digital technology and education availability from the perspective of cities 

operating within an emerging economy characterized by low overall innovation levels and 

underdeveloped open innovation. 
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1. Introduction  

 

The literature on the Smart City concept emphasizes the pivotal role of information 

and communication technologies in the flow of knowledge and experience 

throughout the urban community (Ahlers et al., 2019). Yun and Lee (2019) observe 

that efficiently functioning urban platforms may provide the foundation for the 

emergence of boundless self-organizing and self-learning cities.  

 

In a similar vein, Han (2025) concludes that the Smart City integrates the processes 

of knowledge creation, diffusion, and absorption, thereby constituting an optimal 

ecosystem for open innovation (OI).  

 

However, as noted by Ojasalo and Kauppinen (2016), there remains a need to 

deepen understanding of the opportunities and challenges associated with innovation 

cooperation between the city and other stakeholders.  

 

According to Ferraris et al. (2020), this issue is particularly significant with respect 

to municipal authorities, who frequently lack the requisite competencies and 

innovative approaches to enable effective collaboration with businesses and other 
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stakeholder ecosystems. For these reasons, this article focuses on empirical research 

situated in an urban environment that is inherently conducive to innovation (Dezi et 

al., 2018), yet is not necessarily being effectively developed by local authorities in 

the domain of digital technologies and education. 

 

This issue appears particularly salient in emerging economies, where cities 

frequently lack sufficient autonomy to develop modern smart urban solutions and 

where a centralized, top-down governance style continues to predominate (Allen et 

al., 2020; Ferraris et al., 2020).  

 

2. Litersture Review 

 

As the literature demonstrates, these conditions can be effectively mitigated through 

open innovation, which enables multi-stakeholder collaboration and supports open 

governance and transparency, thereby enhancing public trust and improving service 

quality (Secinaro et al., 2022; Orlowski, 2020; Grima et al., 2023).  

 

Open innovation also contributes to the reduction of information and transaction 

costs (Han, 2025). It is particularly beneficial for small and medium-sized 

enterprises, supporting the development of business networks (Surya et al., 2021). 

Within the local economy, open innovation functions as an economic driver in which 

knowledge transfer stimulates individual industries (Ismail et al., 2025).  

 

Despite the numerous benefits associated with open innovation, this form of 

economic development remains underutilized in emerging economies. One of the 

primary reasons is the limited availability of modern technologies and digital 

education, which researchers have identified as necessary preconditions for the 

development of both smart cities and open innovation (Wirtz and Müller, 2023; 

Tcholtchev and Schieferdecker, 2021; Dinh et al., 2019; Velinov et al., 2023).  

 

Information and communication technologies (ICT) enhance the level of cooperation 

among urban stakeholders. Their implementation and development supports digital 

competencies and citizen empowerment (Alkubaisi and Abdallah, 2024; Mapfumo 

and Mutereko, 2020).  

 

ICT facilitates e-participation even under the constrained conditions characteristic of 

developing countries (Bukhari et al., 2024). It also facilitates the development of 

hybrid engagement models in support of inclusivity (Bartolome Muñoz de Luna and 

Kolotouchkina, 2020; Galassi et al., 2019). The participation and collaboration of 

urban stakeholders are indispensable conditions for the emergence of open 

innovation. 

 

ICT availability also conditions the emergence of urban entrepreneurial ecosystems, 

the natural environment for open innovation. The concrete manifestation of this 
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environment consists of online platforms through which urban stakeholders interact 

(AlAstal, 2023).  

 

Moreover, cities and enterprises leverage ICT for the co-design and development of 

technologically advanced solutions (Schachtner, 2025; Muriungi and Chumo, 2024). 

Existing research further indicates that residents of smart, open-innovation cities 

enjoy a significantly higher quality of life (Shah, 2023). Such cities offer their local 

communities integrated governance and high ICT availability (Tijjani et al., 2025).  

 

They are also more resilient and adaptive (Tcholtchev and Schieferdecker, 2021), 

which is of critical importance for regional development in today’s turbulent 

environment. Such cities also possess high-quality human capital, capable of lifelong 

learning and equipped with advanced digital competencies (Banerjee and Petersen, 

2024). 

 

In light of the foregoing observations, this article seeks to address the following 

research questions: 

 

• What is the availability of digital technologies and digital education in Polish 

cities, and how does this condition the development of open innovation? 

• What is the degree of variation in the availability of digital technologies and 

digital education across Polish cities, and what are the implications of this 

variation for open innovation? 

 

The remainder of this article presents the research methodology employed to address 

the above research questions. The empirical investigation was conducted in 19 

Polish cities with county rights, enabling the diagnosis of digital technology and 

education availability in an emerging economy context, treated as a necessary 

precondition for generating open innovation and deriving its socioeconomic benefits.  

 

The findings are reported following the methodology section, organized into 

subsections corresponding to the two research questions. The article then proceeds to 

a discussion that situates the contribution of this study within the broader literature 

on smart cities, modern technologies, and open innovation, and concludes with a 

summary of the principal findings. 

 

3. Research Methodology 

 

The study was conducted on a representative sample of 1,863 residents from 19 

large cities with county rights located in the Silesian Voivodeship, Poland. This 

sampling design enabled comparisons of local conditions regarding ICT availability 

and facilitated the identification of cities and contextual factors conducive to open 

innovation development. It also permitted the identification of problems 

characteristic of emerging economies, which are typically marked by low or 
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moderate overall innovation levels and significant deficiencies in the domain of open 

innovation. 

 

The survey questionnaire comprised four key items assessing the following aspects 

of digitalization: 

 

➢ availability of free internet access in public spaces, 

➢ quality of the mobile telephone network within the city, 

➢ digital skills education offered by the city, 

➢ availability of commercial training courses in digital skills. 

 

In addition, demographic questions asked respondents about their age, sex, level of 

education, and place of residence (one of the 19 cities with county rights). 

 

Respondents rated the above aspects of digitalization on a scale from 0 to 10. This 

scale is intuitive and straightforward, while also allowing for precise analysis and 

assessment of the phenomena under study.  

 

Fieldwork was commissioned to a professional market research agency, which 

ensured a 100% questionnaire return rate. The agency was selected through a public 

procurement procedure. 

 

Following data collection, the reliability of the measurement scale was assessed 

using Cronbach’s alpha coefficient. The results of this assessment are presented in 

Table 1. The obtained parameters indicate that the survey questionnaire demonstrates 

very good reliability (George and Mallery, 2003; Taber, 2018) and can therefore be 

used, from a methodological standpoint, to address the research questions 

formulated in this article. 

 

Table 1. Assessment of measurement scale reliability 

Parameter Value 

Sample size 1 863 

Number of items 4 

Scale mean 23.5770 

Scale standard deviation 8.4373 

Cronbach’s alpha 0.8774 

-95% CI for Cronbach’s alpha 0.8676 

+95% CI for Cronbach’s alpha 0.8860 

Standard error of measurement 2.9539 

Mean inter-item correlation 0.6398 

Standardized Cronbach’s alpha 0.8766 

Source: Authors’ own calculations in PQStat v.1.8.6. 

 

The data analysis proceeded in two stages. In the first stage, each aspect of digital 

accessibility and education was evaluated using descriptive statistics, including 
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measures of central tendency, dispersion, and the concentration and skewness of the 

distribution for each survey item. In the second stage, differences in respondents’ 

assessments were examined according to sex, age, level of education, and city of 

residence using non-parametric statistical tests (Mann-Whitney U and Kruskal-

Wallis). This analytical approach enabled the addressing of both research questions 

formulated in the theoretical section of the article.  

 

4. Results 

 

The findings are presented in two parts. The first focuses on the availability of 

digital technologies and education across the cities studied. The second examines 

these issues in relation to different social groups, considering respondents’ sex, age, 

level of education, and city of residence, with particular attention to the risk of 

digital exclusion.  

 

4.1 Assessment of Digital Solutions and Education Availability in Cities 

 

Figure 1 presents the mean ratings for each aspect of digitalization and digital 

education across all cities studied. The results indicate that mobile network quality is 

the highest-rated aspect of technological development in Silesian cities. Internet 

availability, by contrast, received considerably lower ratings.  

 

It is worth noting that Silesia is one of Poland’s most highly industrialized regions, 

characterized by a favorable socioeconomic situation; nevertheless, residents do not 

consistently have full access to ICT. This constraint impedes the exchange of data, 

information, and knowledge, and may weaken the innovative capacity of Silesian 

cities.  

 

The underdevelopment of this dimension of innovation capacity is further evidenced 

by the absence of regional and local indicators of ICT availability. In Poland, such 

data have been collected and published only in recent years, and exclusively at the 

centralized national level.  

 

Measurement of this aspect of economic development therefore currently relies 

solely on qualitative research, which in turn hampers the objective and effective 

identification of deficiencies in modern technology development and the formulation 

of local digitalization and digital inclusion strategies. 

 

The educational aspects of digitalization were assessed as moderate by respondents, 

with slightly higher ratings for public provision than for private. This reflects the 

respondents’ dissatisfaction and the low degree to which their needs for access to 

digital solutions—characteristic of highly innovative modern economies—are being 

met. Elaborating on the assessments of digital accessibility and education, Figures 

2–5 present the distributions of responses to the individual survey items. Table 2 

provides the corresponding descriptive statistics.  
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Figure 1. Mean ratings of individual aspects of digitalization and digital education 

in cities 

 
Source: Authors’ own calculations in PQStat v.1.8.6. 

 

Figure 2. Distribution of responses to the item assessing internet availability in 

cities 

 
Source: Authors’ own calculations in PQStat v.1.8.6. 

 

Figure 3. Distribution of responses to the item assessing mobile network quality in 

cities 

 
Source: Authors’ own calculations in PQStat v.1.8.6. 
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Figure 4. Distribution of responses to the item assessing the availability of public 

digital education 

 
Source: Authors’ own calculations in PQStat v.1.8.6. 

 

The data presented in Figures 2-5 and Table 2 confirm a relatively high level of 

satisfaction among residents with mobile network quality in the cities studied. This 

is undoubtedly a reflection of the Silesian Voivodeship’s attractiveness to 

telecommunications network operators, given the region’s high population density, 

favorable economic conditions, and proximity to major urban centers, all of which 

make investment in paid ICT infrastructure commercially viable.  

 

Furthermore, network development in this area has spanned several decades, 

resulting in a degree of quantitative and qualitative saturation in telecommunications 

services. 

 

The lower availability of internet access is largely attributable to the delayed rollout 

of 5G networks. Poland has consistently ranked near the bottom of the European 

Commission’s Digital Economy and Society Index (DESI), a consequence of 

underdeveloped infrastructure, including insufficient 5G spectrum allocation, limited 

5G coverage, and marginal uptake of connections with at least 1 Gb/s throughput. 

Social barriers also constitute a significant challenge (Centrum Projektów Polska 

Cyfrowa, 2024).  

 

In 2024, only 44.3% of Poles aged 16-74 possessed at least basic digital skills 

(Eurogospodarka, 2025). Only Bulgaria and Romania ranked below Poland, while 

the country lags nearly 40 percentage points behind the leaders, the Netherlands and 

Finland (State of the Digital Decade, 2024).  

 

The primary causes of digital exclusion in Poland are insufficient budget for 

hardware (82%) or internet access (15%), and inadequate digital competencies 

(52%) (Najwyższa Izba Kontroli, 2025). 
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Figure 5. Distribution of responses to the item assessing the availability of private 

digital education 

 
Source: Authors’ own calculations in PQStat v.1.8.6. 

 

In the context of Poland’s overall low level of digital development, the equally low 

ratings assigned to educational provision—both public and private—raise serious 

concerns for innovation capacity.  

 

While the limited availability of city-provided training and courses may reflect 

financial constraints or a shortage of qualified instructors, the low ratings accorded 

to private educational offerings also reflect a lack of interest among the local 

population in paying for digital skills development.  

 

This unfavorable tendency, evident on both the supply and demand sides, is not 

conducive to the acquisition of new knowledge and skills. It also restricts universal 

access to data and information and impedes knowledge diffusion within the urban 

environment—a necessary precondition for open innovation. 

 

It is also noteworthy that respondents’ ratings exhibit considerable variability, as 

indicated by the high coefficients of variation. This is further confirmed by the 

negative skewness observed for all survey items, reflecting the presence of 

extremely low ratings that pull the distributions leftward.  

 

In the case of mobile network quality, a positive excess kurtosis is additionally 

observed, indicating a greater frequency of extreme ratings.  

 

The following subsection examines the variability of responses by age, sex, level of 

education, and city of residence, thereby enabling a more precise characterization of 

the observed differences and an assessment of the extent to which technological 

exclusion poses a potential risk.  
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Table 2. Descriptive statistics for individual aspects of digitalization and digital 

education in cities 

Parameter Assessed aspects of digitalization and digital education 

Internet 

availability 

mobile 

network 

quality 

public 

digital 

education 

private 

digital 

education 

Arithmetic mean 5.6618 7.0381 5.5083 5.3688 

Median 6 7 6 5 

Mode 5 8 5 5 

Mode frequency 322 390 415 428 

Variance 6.9908 5.3782 5.9558 6.0159 

Standard deviation 2.6440 2.3191 2.4404 2.4527 

Coefficient of variation 46.70% 32.95% 44.30% 45.69% 

Minimum 0 0 0 0 

Maximum 10 10 10 10 

Lower quartile 4 6 4 4 

Upper quartile 8 9 7 7 

Skewness -0.4014 -0.7994 -0.4054 -0.3355 

Kurtosis -0.5097 0.2128 -0.2417 -0.3087 

Source: authors’ own calculations in PQStat v.1.8.6. 

 

3.2 Assessment of Variation in Digital Solutions and Education Availability in 

Cities 

 

Differences by respondents’ sex were examined first. The results of this stage are 

presented in Table 3. 

 

Table 3. Results of the Mann-Whitney U non-parametric test for differences in 

ratings of individual aspects of urban digitalization and digital education by sex 

Parameter 

 

Assessed aspects of digitalization and digital education 

Internet 

availability 

mobile 

network 

quality 

public 

digital 

education 

private 

digital 

education 

Cohen’s d 0.1658 0.0944 0.2065 0.2168 

U statistic 374739 392 080.5 365 127 362 667 

U’ statistic 455 123 437 781.5 464 735 467 195 

Two-tailed p-value (exact) 0.000364 0.041928 0.0001 0.0001 

Z statistic (corrected for 

tied ranks) 

3.566482 2.034791 4.43191 4.651002 

Two-tailed p-value 

(asymptotic) 

0.000362 0.041872 0.000009 0.000003 

Source: Authors’ own calculations in PQStat v.1.8.6. 

 

All questionnaire items were found to show statistically significant differences 

between women and men, with women consistently providing more critical ratings 

than men. The effect size is small for internet availability and mobile network 
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quality, but somewhat larger with respect to public and private digital education 

offerings. Women’s more critical assessments may reflect higher infrastructural and 

educational expectations. In Poland, the educational gap between women and men 

has been widening markedly over the past two decades: in 2021, 26.9% of women 

held a higher education degree, compared with only 19% of men (GUS). 

 

Table 4 presents the analysis of differences in respondents’ ratings by age group. 

Statistically significant differences were found for all items, with the largest effect 

observed for mobile network quality. Dunn–Bonferroni post-hoc tests indicate that 

internet availability and mobile network quality are rated most favorably by 

respondents over 60 years of age, and least favorably by those in their twenties and 

thirties.  

 

Younger generations hold higher expectations regarding ICT performance and 

quality, having grown up in a thoroughly digitalized social and economic 

environment. Older respondents appear less critical, likely due to their shorter digital 

experience and, frequently, less frequent ICT use and lower levels of digital 

competency. Greater dissatisfaction among working-age residents may adversely 

affect their creativity and digital skills, which in turn could reduce the natural 

innovativeness characteristic of these age groups. 

 

Table 4. Results of the Kruskal-Wallis non-parametric ANOVA for differences in 

ratings of individual aspects of urban digitalization and digital education by age 

Parameter 

 

Assessed aspects of digitalization and digital education 

Internet 

availability 

mobile 

network 

quality 

public 

digital 

education 

private 

digital 

education 

Degrees of freedom 4 4 4 4 

H statistic (corrected for 

tied ranks) 
20.5423 45.6001 11.6718 12.9332 

p-value 0.00039 <0.000001 0.019967 0.011607 

Source: authors’ own calculations in PQStat v.1.8.6. 

 

In the subsequent stage, level of education was used as the differentiating criterion. 

The results of this analysis are presented in Table 5. 

 

With respect to educational attainment, statistically significant differences were 

observed for internet availability and for both public and private educational 

provision. Notably, respondents with higher education degrees rated internet 

availability most favorably, while those with secondary education were the least 

satisfied.  

 

A similar pattern was observed for educational offerings: the most highly educated 

respondents rated these most favorably, while residents with vocational and 

secondary education provided the lowest ratings. 
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Table 5. Results of the Kruskal-Wallis non-parametric ANOVA for differences in 

ratings of individual aspects of urban digitalization and digital education by level of 

education 

Parameter 

 

Assessed aspects of digitalization and digital education 

Internet 

availability 

mobile 

network 

quality 

public 

digital 

education 

private 

digital 

education 

Degrees of freedom 5 5 5 5 

H statistic (corrected for 

tied ranks) 
19.4979 8.3532 24.1070 17.6404 

p-value 0.001552 0.137814 0.000207 0.003433 

Source: Authors’ own calculations in PQStat v.1.8.6. 

 

The observed differences may reflect the higher digital competencies of more highly 

educated respondents, which facilitate fuller exploitation of existing infrastructural 

and educational resources. They may also be a consequence of a mismatch between 

digital training programs and the skill levels of less educated individuals, creating an 

entry barrier that precludes a satisfactory assessment of both public and private 

educational provision.  

 

The final stage of the study examined variability in technological and educational 

availability across the individual cities. The results are presented in Table 6.  

 

Table 6. Results of the Kruskal-Wallis non-parametric ANOVA for differences in 

ratings of individual aspects of urban digitalization and digital education by city of 

residence 

Parameter 

 

Assessed aspects of digitalization and digital education 

Internet 

availability 

mobile 

network 

quality 

public 

digital 

education 

private 

digital 

education 

Degrees of freedom 18 18 18 18 

H statistic (corrected for 

tied ranks) 
81.7669 28.6600 72.4493 72.9850 

p-value <0.000001 0.052696 <0.000001 <0.000001 

Source: Authors’ own calculations in PQStat v.1.8.6. 

 

Statistically significant inter-city differences were found for internet availability and 

for both private and public educational provision, but not for mobile telephony, 

which, in combination with the highest ratings awarded to this aspect of 

digitalization, indicates equitable access to contemporary telecommunications 

services across the cities studied.  

 

The largest differences relate to internet availability, which is rated most favorably in 

cities such as Gliwice, Tychy, and Sosnowiec, and least favorably in Częstochowa, 

Jastrzębie-Zdrój, Katowice, and Mysłowice. The leading cities are large, heavily 
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industrialized urban centers characterized by a high quality of life. In the case of the 

lowest-rated cities, no clear common distinguishing features are apparent: Katowice 

and Częstochowa are the current and former regional capitals, respectively, and 

sizeable, dynamic economic centers, while Jastrzębie-Zdrój and Mysłowice are 

smaller cities with a higher proportion of forested and agricultural land.  

 

It may therefore be tentatively concluded that internet availability ratings are not 

always determined by a region’s level of economic development. Nevertheless, 

internet access is less evenly distributed than mobile telephony and requires further 

investment and development—a challenging task given the low or absent 

commercial viability of extending network infrastructure in less urbanized areas.  

 

4. Discussion 

 

The discussion addresses the research questions formulated in this article. With 

regard to the first, the development of ICT in the cities studied is perceived by 

residents as moderate, with telecommunications network quality rated considerably 

more favorably than internet availability. Educational provision for digital skills 

development—both public and private—is also assessed as moderate.  

 

These findings do not bode well for the potential to develop open innovation. When 

considered alongside Poland’s low overall digital competency levels and the 

country’s poor performance in innovation rankings, the prospects for strengthening 

open innovation in Poland appear unpromising.  

 

As a result, cities and regions are deprived of opportunities for collaboration and the 

benefits of open innovation, including improved quality of life (Shah, 2023), 

business network development (Surya et al., 2021), reduction of information and 

transaction costs (Han, 2025), and enhanced inclusivity (Bartolome Muñoz de Luna 

and Kolotouchkina, 2020; Galassi et al., 2019). For the region examined in this 

article, which is currently undergoing an energy transition, this represents a 

significant loss and a threat to effective and efficient socioeconomic development in 

the future. 

 

Women and working-age residents are particularly dissatisfied with the low level of 

technological development in the cities studied, most likely because these groups 

hold higher expectations with respect to both digitalization and digital skills 

education.  

 

Notably, urban educational provision is rated most poorly by residents with 

vocational or secondary education, suggesting the existence of an entry barrier to 

more advanced digital education offered by the local market for this group.  

 

The findings also suggest that men with vocational or secondary education may be 

most at risk of digital exclusion in the region in the future. This group is 
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characterized by lower formal educational attainment, a limited propensity for 

lifelong learning, and an inability to overcome the barriers to participation in market-

based training in digital economy skills.  

 

In light of the research findings, it may also be concluded that aspiring to smart city 

status—characterized, in the view of Yun and Lee (2019), by high levels of self-

organization and self-learning—is a realistic prospect only for a small number of the 

cities examined. Their distinguishing feature is superior access to modern 

technologies (Ahlers et al., 2019), and consequently a high capacity for open 

innovation (Dezi et al., 2018). These cities appear to be Gliwice, Tychy, and 

Sosnowiec.  

 

5. Conclusions 

 

The research findings presented in this article permit the formulation of the 

following conclusions: 

 

➢ Mobile telephony availability in the cities studied is rated as good, whereas 

internet availability is rated as only moderate. This may adversely affect the 

exchange of knowledge and experience and impede open innovation in cities. 

➢ Digital education opportunities, both public and private, are assessed as 

moderate. Weak educational provision, combined with the low digital 

competencies of the Polish population, negatively affects future innovation 

potential, including the development of its socialized form in the shape of open 

innovation. 

➢ Women assess existing infrastructural and educational provision more critically 

than men, indicating that their expectations are not being fully met. 

➢ Older residents are more satisfied with the technological and digital solutions 

offered by cities than are working-age residents. 

➢ Respondents with vocational and secondary education rate digital technologies 

and education more poorly than those with higher education, implying an 

education-related competency gap that is not being addressed by existing urban 

educational provision. 

➢ Despite their geographical proximity and location within the same urban 

agglomeration, the cities exhibit considerable variation in digital technology and 

education availability, pointing to the need for regional rebalancing of capacity 

in this domain.  

 

The primary limitation of this study is its locally bounded sample. The research also 

addresses relatively broad issues and therefore requires further deepening and causal 

analysis. Extension to international or inter-regional comparisons would be a 

valuable direction for future work.  

 

The added value of the analyses presented here lies in providing a diagnosis of 

digital technology and education availability from the perspective of cities operating 
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within an emerging economy characterized by low overall innovation levels and 

underdeveloped open innovation. The study thereby identifies important conditions 

for strengthening innovation capacity and effectiveness, including the initiation of 

open innovation.  
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