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Abstract. The introduction of ICT is requiring public administrations to trans-

form their organizations to take advantage of these technologies. Despite its sig-

nificance, no studies so far collected quantitative evidence on (i) how and the 

extent to which this transformation is currently underway and (ii) which drivers 

and barriers are hindering and leading this transformation process. This article 

aims at filling this gap by surveying Dutch public administrations. In total, 46 

responses from different organizations were collected that provide insight into 

their transformation efforts. Findings show that digital transformation efforts had 

only a partial impact at the organizational level: processes, employees’ duties and 

tasks and information systems are going through a deep transformation, whereas 

the social system seems to be less affected by the transformation process. More-

over, the analysis results suggest that external drivers are the main motivation for 

organizational transformation, and that expected internal barriers do not de facto 

result in digital transformation. These counterintuitive results suggest that in pub-

lic administrations only exogenous input result in a sense of urgency and that the 

perceived barriers to transformation can be overcome if there is sufficient exter-

nal pressure. 
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1 Introduction 

New digital technologies promise a more efficient public administration as well as a 

more effective service provision [1], [2]. However, the achievement of this promise 

gets often stuck on embedded norms, bureaucracy, processes, and structure [3]. The 

linkage between the introduction of ICT and the organizational transformation process 

is unavoidable: the pervasiveness of ICT in public affairs is forcing public agencies not 

to reduce the introduction of ICT to a mere dematerialization, i.e. substituting a physical 

means with digital ones, rather to pursue a necessary (and complex) process of organi-

zational revision for letting the new digital technologies be institutionalized and rou-

tinized [4], [5]. Newer technologies should mean newer management, newer compe-

tences, newer organizational and inter-organizational structures [6] and often they re-

quire a radical change, asking for a disruption of the status quo and the standard oper-

ating procedures, by experimenting and iterating with technologies that are not part of 

the standard toolkit of public administrations [7]. The latter is often referred as trans-

formation. Transformation entails a change in the whole organization, i.e. processes, 

employees’ duties and tasks, information systems, organizational culture and behav-

iors, and the hierarchical structure. ICT has the potential to impact all those elements 

[3]. However, so far, the if, how and under which conditions the transformation took 

place is still unclear.  

Some studies explore transformational efforts being undertaken by governments on 

all levels [8]–[10], while others highlight a lack of empirical evidence that real public 

sector transformation has taken place [11]. Moreover, all studies conducted so far are 

based on case studies, leaving a lack of understanding on the depth and the widespread 

of this ongoing transformation in the public sector. The cases often show that there are 

many impediments that complicate transformation as well as many drivers that foster 

it. Literature deeply investigates barriers and drivers, and categorizes them in different 

ways (see for example [12], [13]). This literature suggests that these elements have an 

influence on transformation. However, despite such literature deploying consolidated 

claims, there is a lack of research that quantitatively test the extent to which they influ-

ence the transformation. A quantitative analysis will cast light on the topic exploring if 

and which of the barriers, drivers and transformation processes observed with case stud-

ies can be reliable on a large scale. 

This article aims to understand the depth of technology-driven public sector trans-

formation and if and the extent to which barriers and drivers condition this transfor-

mation. For this, we review the literature and develop a conceptual model. This model 

is used to conduct a survey. Finally, conclusions are drawn.  

2 Literature review and conceptual model 

Previous researches stated that organizational transformation is a necessary condi-

tion to realize ICT potential, as well as one of the main challenges public administra-

tions are facing nowadays [3], [9]. On the other side, scholars so far identified several 

barriers and drivers that can foster or hinder this transformation process. However, only 
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a few attempts have been made to construct and test a model that can explain this trans-

formation [9]. Therefore, we define a model (Fig.1) that on the one hand aims at as-

sessing the level of ICT-embedded transformation (dependent variables) and, on the 

other hand the drivers and barriers that can enable or block it (independent variables). 

In doing that, we rely on the existing literature for grounding on a solid theoretical 

background each element that feed the design of the overall model and the hypotheses 

statement. 

 

 
Fig.1. Framework of analysis 

2.1 Organizational transformation 

Organizations are complex systems that can be considered as the ensemble of five 

different elements: process, people, culture, structure and information system [3], [9]. 

Scholars unanimously agree that those elements are interdependent, therefore a change 

in one of them can cause changes in the others [3], [14], [15]. The five elements are 

described in Table 1. The Table provides also a list of examples on the impacts of ICT 

for each element. 

According to the socio-technical theory those five elements can be grouped into two 

independent but interactive macro-systems that compose the organization [14]:  

• the technical system, composed by those elements necessary to transform input 

into output (process, tasks, duties, information system).  

• the social system that is concerned with all those elements that are related to the 

environment the technical system in embedded in, the organizational culture and 

values, and the authority structure.  

The introduction of ICT has a direct effect on the technical system. However, previous 

studies demonstrate that the success of technology implementation is fastly tightened 

to a change also in the social system [3]. In fact, when organizations design a project 

that pursues a change only in the technical system, they are more likely to encounter 

failure [14]. 

Therefore, the introduction of ICT in an organization is supposed to have an impact on 

the organization as a whole [3]. Hence, we collect evidence taking into consideration 

all the five elements that characterize it, without assuming any ex-ante hypothesis about 

the type of relation between them [3], [10], [15], [16]. Thus, we state the following 

proposition (we do not articulate it as a hypothesis due to the absence of a quantitative 

method to test it): 
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P1. Transformation results in changes in the whole organization, impacting all the five 

elements that ensemble it. 

Table 1. Elements of organizational transformation 

Element Description Literature 

examples 

Process 
The set of activities to transform an input in output and to man-

age and control the entire process.  

[3], [15], 

[16]  

People 
Employees’ duties and tasks and, therefore, in the competences 

needed. 
[3], [15] 

Culture Endorsed values and personal and collective behaviors. 
[3], [15], 

[16]  

Structure 

The organizational structure, i.e. the level of centralization/de-

centralization of responsibilities, the hierarchical structure and 

the degrees of flexibility. 

[3], [15] 

Information 

system 

The technological systems employed for managing the activities, 

i.e. all the software, hardware and the integration between them.  

[15] 

 

When discussing organizational change, the first variable necessary to consider is 

the organization size. We intuitively expect that, as for other types of organizational 

change, bigger organizations are less flexible and more bureaucratic and therefore the 

transformation process is more complex and organizations are subject to minor 

changes. 
 

H1. The size of the organization negatively influences the level of organizational 

transformation.  

2.2 Barriers and drivers 

When approaching a complex process of organizational transformation led by new 

digital technologies, several barriers can come about and hinder the change [13]. Based 

on literature, barriers are divided into two categories: structural barriers and cultural 

barriers. Structural barriers comprehend organizational and managerial factors intrin-

sic to the characteristics of the organization, whereas cultural barriers comprehend be-

haviors of the employees that can hinder the change. Table 2 resumes the identified 

barriers. 

Table 2. Barriers to ICT-embedded Organizational Transformation 

Category Barrier Literature examples 

Structural 

Barriers 

Lack of managerial support [4], [17], [18] 

Lack of political support [4], [17], [18]  

 Lack of available skills  [12], [19], [20]  

 Shortage of personnel [12], [19], [20]  
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Category Barrier Literature examples 

 Organizational complexity  [13], [21][13], [21] 

 Lack of coordination among the departments/areas of 

the organization 

[16], [19], [22]  

Cultural  

Barriers 

Resistance to change  [15], [16]  

Bureaucratic culture  [13], [23]  

 Fear of innovation  [23] 

 

As stated by previous studies, the listed barriers block or hinder the transformation 

process [13], [15]. In order verify those statements on a large scale, we formulate the 

following hypotheses. 
 

H2. Structural barriers negatively influence the depth of ICT-embedded organiza-

tional transformation 
 

H3. Cultural barriers negatively influence the depth of ICT-embedded organiza-

tional transformation 

 

On the other side, literature identifies also several factors that encourage change. We 

divided the drivers into two categories: internal and external. On the one hand, internal 

drivers analyze the presence in the organization of elements (like a charismatic leader 

or some inefficiencies) that make the change more urgent. On the other hand, the ur-

gency of change can come also from outside the organization (external drivers) for ex-

ample from the pressure of external stakeholder or legal obligations. Table 3 summa-

rizes the identified drivers.  

Table 3. Drivers to ICT-embedded Organizational Transformation 

Category Barrier Literature examples 

Internal Drivers Strength of internal leadership  [3], [24]  

 Internal dissatisfaction about the status quo [12], [25]  

 Expected benefits for the administration [20]  

External  

Drivers 

Expected benefits for external actors (stakeholders 

and/or final users) 

[23] 

 External pressure [9], [27]  

 External legal obligations [9] 

 

Following the same logic adopted for the barriers, we formulate the following hy-

potheses. 
 

H4. Internal drivers positively influence the depth of ICT-embedded organizational 

transformation 
 

H5. External drivers positively influence the depth of ICT-embedded organizational 

transformation 
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3 Research approach 

3.1 Survey design 

For testing the hypotheses, a questionnaire was developed and delivered to Dutch pub-

lic managers. Barriers, drivers and the transformation process are intangible factors, 

therefore can be assessed only directly asking them to public managers.  

The questionnaire was designed following the model presented in Fig.1. The question-

naire had two sections to make it easier for reading and completing. Section A includes 

the questions related to the conceptual model. Three questions were defined (in Appen-

dix I the questionnaire):  

• questions 1 aims at measuring the dependent variable, i.e. the depth of organizational 

transformation (process, people, culture, structure, information system). For each el-

ement the level of agreement on the impact of ICT was questioned with a 5-point 

Likert scale. 

• question 2 measures the barriers. For each barrier the level of agreement on how this 

barrier hinders the transformation process that goes along with the introduction of 

ICT was questioned with a 5-point Likert scale. 

• question 3 measures the drivers. For each driver the level of agreement on how this 

driver pushes the transformation process that goes along with the introduction of ICT 

was questioned with a 5-point Likert scale. 

In section A the respondents were clearly asked to consider the characteristics and the 

changes in the whole organization over the past couple of years.  

Section B asked for demographic information in the form of multiple-choice questions. 

The section investigates the characteristics of the organization, such as type of admin-

istration, number of employees.  

The survey was circulated by the Dutch association of municipalities (VNG) and the 

innovation vehicle of the Dutch government (deDigiCampus.nl). Before sending the 

survey, a pilot test with a first round of interviews involving 4 public managers was 

conducted for verifying the intelligibility and the completeness of the questionnaire. 

After that, the questionnaire was revised and a second pilot test was run with the Dutch 

association of municipalities for ensuring the goodness of the changes. 

The survey was conducted between January and March 2020. At the beginning of  Feb-

ruary, a recall was made to increase the number of respondents.   

The Netherlands were selected for this study due to their high level of e-government 

maturity and the variety in approaches taken as a decentralized unitary state. This coun-

try is enumerated among the “fruitful eGovernment” countries with a high level of dig-

itization and ICT penetration [28]. The Netherlands is the constituent country of the 

Kingdom of Netherlands, which has also island territories located in the Caribbean. The 

major political institutions in the country are the monarchy, the parliament, the judici-

ary and the cabinet. Other levels of government include the municipalities, the prov-

inces, and the water-board. These have their own elected council. Each of them decide 

on adopting their own technology. The municipalities collaborate in the association of 

file:///C:/Users/lucat/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/X3KZG116/deDigiCampus.nl
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municipalities to focus their efforts and share experiences. Nevertheless, each munici-

pality can choose their own approach to digital transformation. Thanks to the stable 

relation of the authors with VNG and the deDigiCampus we had the opportunity to have 

a preferential communication channel for obtaining a large number of responses by 

public managers.     

3.2 Sample and methods 

In total 48 responses were collected, 2 of them were discarded due to incompleteness. 

Table 4 shows the characteristics of the sample. Firstly, some descriptive statistics were 

analyzed. Before testing the hypothesis, looking at all the items singularly allows the 

collection of some more qualitative insight for discussing P1 and identify the more rel-

evant barriers and drivers. Next, a t-test was run for testing H1. Simple regression was 

run in order to test the hypotheses from 2 to 4.  

Table 4. Descriptive statistics of the sample 

Element Mean Frequency Percent 

Size  <2000 employees 29 63,0 

  >2000 employees 17 37,0 

Type of administration Administrative Organization 8 17,4 

  Ministry 4 8,7 

  Municipality 27 58,7 

  Other  1 2,2 

  Other Government 4 8,7 

  Regional Administration 2 4,3 

Role Director 5 10,9 

  Other  9 19,6 

  Public manager 13 28,3 

  Public servant 19 41,3 

Year of experience in the 

public sector 

< 5 years 2 4,3 

≥ 5 years 44 95,7 

Year of experience in the 

current administration 

< 2 years 3 6,5 

≥ 2 years 43 93,5 

4 Results 

4.1 Organizational transformation 

Before testing the hypotheses, exploratory analysis was conducted to explain and dis-

cuss the extent to which ICT is leading to a transformation. We firstly took into con-

sideration the five elements that characterize an organization (process, people, culture, 

structure and information system) in order to understand which of the elements are 

more impacted by the introduction of ICTs. Table 5 shows the results in terms of mean 

and standard deviation. 
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Table 5. ICT-embedded organizational transformation – exploratory results 

Element Mean Std. Dev. 

Process 3,66 1,28 

People 3,39 1,08 

Culture 2,75 0,99 

Structure 2,82 1,10 

Information System 3,84 1,10 

Table 5 offers some quantitative evidence that partially confirms P1: on average, re-

spondents stated that ICTs are transforming the organizations in terms of processes, 

people and information systems (all the means above 3 out of 5). Moreover, ICTs seems 

on average less impactful on organizational culture and structure.  

The t-test for testing H1 was conducted including only the technical system, i.e. the 

elements that resulted impacted by the introduction of ICTs (process, people and infor-

mation system). Those elements were aggregated into an overall indicator summing 

them together and dividing them by the maximum score achievable (15 out of 15). Ap-

pendix II shows the reliability test. The administrations were divided into two catego-

ries with respect to their number of employees. Due to the structural characteristics of 

the Netherlands, the threshold was identified as 2000 employees. The test confirms H1 

for both categories. Table 6 and 7 show the results of the test.  

Table 6. Organizational transformation and size of the administration – mean and std. dev. 

Category N Mean Std. Dev. 

> 2000 employees 29 0,7586 0,18131 

≤ 2000 employees 17 0,6353 0,20438 

Table 7. Organizational transformation and size of the administration – t-test 

 Levene’s test 

F 

Levene’s test 

Sig. 

t df Sig. (2-

tailed) 

Equal variances assumed 0,449 0,506 2,132 44 0,039* 

 

4.2 Organizational transformation barriers and drivers 

For the correlation test we aggregated structural barriers, cultural barriers, external driv-

ers and internal drivers into the four overall indicators. In this way summing the single 

items together and dividing them by the maximum score achievable. In order to be 

coherent with the previous analysis the depth of organizational transformation was cal-

culated by taking into consideration only the technical system. However, similar results 

would have been achieved taking when taking into consideration the social system.  

Table 8 shows the descriptive statistics of the sample, Table 9 summarizes the results 

of the analysis. H2, H3 are rejected, H4 could not be tested, due to reliability issues of 

the overall indicator (see Appendix II), and H5 is confirmed.  
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The results show that the only independent variable having an impact on the depth 

of organizational transformation is the external drivers (except for the size of the ad-

ministration). Public administrations that feel the pressure of an organizational trans-

formation from outside are the ones that have recognized the most an organizational 

transformation led by the introduction of ICT. 

Table 8. Barriers and drivers – descriptive statistics 

 Minimum Maximum Mean Std. Deviation 

SB_Skills 2,00 5,00 3,8261 0,87697 

SB_Personnel 1,00 5,00 3,4348 1,00338 

SB_PolSupport 1,00 5,00 3,5217 1,06956 

SB_ManagSupport 1,00 5,00 3,6087 1,14462 

SB_Complexity 1,00 5,00 4,0000 1,07497 

SB_Coordination 2,00 5,00 4,2391 0,84813 

SB_TOT 0,47 0,97 0,7543 0,12036 

CB_Resistance 2,00 5,00 3,6304 1,01890 

CB_Culture 2,00 5,00 3,8696 0,95705 

CB_Fear 2,00 5,00 3,6087 0,99952 

CB_TOT 0,40 1,00 0,7406 0,15411 

ID_Leader 1,00 5,00 3,0870 1,07137 

ID_Dissatisfaction 1,00 5,00 2,9565 1,11468 

ID_IntBenefit 1,00 5,00 3,6087 0,90623 

ID_TOT 0,20 0,87 0,6435 0,14888 

ED_ExtBenefit 1,00 5,00 3,5870 1,02363 

ED_Pressure 1,00 5,00 3,3913 0,99952 

ED_Obligation 1,00 5,00 3,5217 1,13017 

ED_TOT 0,20 1,00 0,7000 0,16375 

Table 9. Organizational transformation – regression results 

 Unstandardized  

Coefficients 

Standardized 

Coefficients t Sig. 

 B Std. Error Beta 

(Constant) 0,345 0,252  1,370 0,178 

CB_TOT -0,174 0,232 -0,107 -0,751 0,457 

SB_TOT 0,148 0,197 0,116 0,752 0,456 

ED_TOT 0,629 0,172 0,523 3,666 0,001*** 

EMP2 -0,135 0,051 -0,336 -2,628 0,012* 
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5 Discussion 

Firstly, our study quantitative tested and confirmed that the introduction of ICTs is of-

ten combined with a transformation of the whole organization (P1). Going deeper into 

this evidence, the results show that the technical system of an organization (process, 

people and IS) is the most impacted by the introduction of ICT. On the other side, the 

social system (culture and structure) is less affected by this transformation.  

This evidence corroborates the validity of the socio-technical theory [14] also in a 

digital setting. The social system is the one with a slower reaction time: change the 

organizational culture and the entire structure of a public administration it’s a longer 

and more difficult process [29]. We can therefore hypothesize a two-step ICT-

embedded organizational transformation: firstly, ICT transforms the technical system 

of an organization, secondly (temporarily speaking) the social one. The same phenom-

enon could be explained using the terminology suggested by Mergel et al. [27]: digital-

ization to define the change that involves a transformation existing processes and forms 

and digital transformation for emphasizing cultural and organizational change.  

Adopting this classification, the results shows that, in the Netherlands, i.e. one of the 

country with the highest level of e-government digital maturity, public administrations 

are going through the digitalization process (i.e. a change in the technical system), while 

the digital transformation one (i.e. a change in the social system) is still in an embryonic 

phase. 

On the other side, the Netherlands are a country where, on average, public admin-

istrations have a high level of complexity, due in primis to their large size. The results 

show, confirming H1, that the size of the administration is correlated with the depth of 

organizational transformation: for big and complex administrations the transformation 

process is less clear than in the smaller ones.  

The second step includes in the analysis drivers and barriers. Firstly, a descriptive 

look to the data collected confirm the existing literature on the presence of structural 

and cultural barriers that curb the transformation (both above 0.7). The size of the Dutch 

Public Administration can explain why a lack of coordination and organizational com-

plexity are the ones with a higher score (respectively 4.2 and 4.0). Instead, between the 

cultural barriers, bureaucratic culture has been identified as the most relevant impedi-

ment to face (3.9). 

However, the evidence from the correlation analysis (Table 9) denies that the pres-

ence of those barriers has a relation with the depth of organizational transformation, 

influenced instead only by external drivers (H5). This result is partially in contrast with 

previous studies: even if public managers recognize the presence of barriers that ob-

struct the transformation process [13], [15], the study demonstrates that the deepness 

of the transformation is not related with the strength of those barriers. We are aware 

that this result might be influenced by the limited number of observations and self-

selection bias. However, this counterintuitive evidence gives room to some further con-

siderations and hypotheses to explain the obtained results.  

External factors have a positive effect on the depth of the transformation. Admin-

istrations that feel the pressure (or the obligation) to change are the ones who also de-

clare a higher degree of organizational transformation. This evidence can be explained 
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by the nature of the public sector itself. The absence of the need of and pressure for 

being profitable or the risk of going bankrupt might make public servants less sensitive 

for internal pressures, whereas a request from the outside the administration is viewed 

as urgent. A direct consequence of that is the deployment of ICT as an instrument for 

improving services and participation, requests that come directly from the final users 

or from national and supra-national institutes, and less as an instrument to answer to 

internal needs and foster internal efficiency. Public servants initiate transformation due 

to outside pressures, and do not initiate this for solving internal issues or to obtain ben-

efits for their own organization.  

6 Conclusion and further research 

Transformation in government to gain the benefits from digitalization is a key issue for 

most governments. Public Administrations are realizing that ICT cannot be reduced to 

a mere dematerialization of existing procedures and services, but, on the contrary, it 

must be combined with a change of the entire organization. Despite a general agreement 

among scholars on it, no studies quantitatively tested and analyzed the phenomenon so 

far. This article fills in this gap by conducting a survey in the Netherlands. The results 

show that ICTs are transforming organizations, and, in particular, they are transforming 

what the socio-technical theory defines as the technical system of an organization, i.e. 

processes, employees’ duties and tasks, information systems. However, in contrary to 

the expectations this transformation is not hindered by those barriers that the existing 

literature identifies as an obstacle to the transformation process. Also transformation is 

not driven by internal organizational needs. Instead, external pressures towards change 

are the primary driver of organizational transformation.  

Such evidence gives room to several further research avenues. First of all, the study 

focuses on a single country, characterized by a high maturity in terms of ICT imple-

mentation in the public sector. Delivering the same survey to a different country will 

dive deeper into the phenomenon, understanding if the results can be generalized also 

in other contexts. Moreover, the counterintuitive evidence of no correlation between 

the barriers and the depth of organizational transformation calls for further analysis to 

better understand the reasons behind these results. Further studies should design a more 

complex and comprehensive model, including more elements to better explain the phe-

nomenon.  
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Appendix I – questionnaire 

1. From an organizational perspective, so far digitalization in your organization trans-

formed: (1- strongly disagree; 5 - strongly agree): 

─ Processes (reengineering of the existing processes, process management and control) 

─ People (duties, tasks, complexity of work, competences) 

─ Culture (endorsed values, personal and collective behavior) 

─ Structure (standardization, centralization/decentralization, hierarchy, external relation-

ships, flexibility) 

─ Information Systems (IS) (introduction of new IS, replacing of the existing ones, integra-

tion amongst different IS, interoperability, IT infrastructure) 

2. In your organization, the organizational transformation process that goes along with 

digitalization is hindered by: (1- strongly disagree; 5 - strongly agree) 

─ Lack of available skills  

─ Shortage of personnel 

─ Lack of political support 

─ Lack of managerial support 

─ Organizational complexity  

─ Lack of coordination among the departments/areas of the organization 

─ Resistance to change  

─ Bureaucratic culture  

─ Fear of innovation  

3. In your organization the organizational transformation process that goes along with 

digitalization is pushed by: (1- strongly disagree; 5 - strongly agree) 

─ Strength of internal leadership  

─ Internal dissatisfaction about the status quo 
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─ Expected benefits for the administration 

─ Expected benefits for external actors (stakeholders and/or final users) 

─ External pressure 

─ External legal obligations 

4. Public Administration: 

─ Ministry 

─ Administrative Organization 

─ Regional Administration 

─ Municipality 

─ Other government 

─ Private company 

─ Other (specify) 

5. Number of employees of the Administration: 

─ ≤20 

─ 21-100 

─ 101-400 

─ 401-2000 

─ >2000 

6. Role:  

─ Politician 

─ Director 

─ Pubic Manager 

─ Public Servant 

─ Other (specify) 

7. Years of experience in the public sector: 
─ Less than 5 years 
─ More than 5 years 

8. Years of work in the current organization: 
─ Less than 2 years 
─ More than 2 years 

Appendix II – reliability test 
 N. of item Cronbach’s alpha 

OT_TOT 5 0,866 

OT_Tecnical System 3 0,840 

SB_TOT 6 0,646 

CB_TOT 3 0,668 

ED_TOT 3 0,674 

ID_TOT 3 0,536 

Note. ID_TOT where excluded from the regression analysis due to the low Cronbach’s alpha. Cronbach’s 

alpha higher than 0.6 where considered acceptable, due to the exploratory nature of the study. 


