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A B S T R A C T   

This study explores the factors influencing the innovation process and examines regional inno-
vation management in regency and city level organizations in Indonesia. Using secondary data 
from financial and innovation sources, the research adopts a qualitative descriptive approach. The 
sample is made up of 383 regencies and 95 cities in Indonesia. The POEMS framework, which 
assesses five elements, is used in the analysis: Person, Object, Environment, Message/Media, and 
Service. The findings highlight the importance of various dimensions, including leadership, 
vision, and mission; income levels and regional capital spending; transparent governance and 
accountability mechanisms; regulatory environment; and efficient service delivery. By contex-
tualizing the findings within the existing literature, the study adds to the body of knowledge on 
regional innovation management. However, limitations include relying on secondary data and 
focusing on specific organizational levels in Indonesia. Future research should consider primary 
data collection and broader samples. In designing effective strategies and policies to promote 
regional innovation, the findings of the study provide insights for policy makers, practitioners, 
and researchers.   

1. Introduction 

Regional innovation is a significant factor driving regional organizations to enhance their performance. The implementation of 
regional innovation has experienced several changes in response to the COVID-19 pandemic. The pandemic has had a significant 
impact on various aspects of regional innovation, including the use of technology, collaboration, and resource allocation. Organiza-
tions have been forced to adapt to the new environment, which has required them to be more innovative and agile in their approach to 
regional innovation. The importance of resilience, adaptability, and rapid response to changing circumstances has been highlighted by 
the COVID-19 pandemic. Consequently, regional organizations must continually assess and adapt their approach to regional 

* Corresponding author. 
E-mail address: studidaerah@gmail.com (A. Prasetyo).  

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2023.e21681 
Received 17 February 2023; Received in revised form 23 October 2023; Accepted 25 October 2023   

mailto:studidaerah@gmail.com
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2023.e21681
https://doi.org/10.1016/j.heliyon.2023.e21681
https://doi.org/10.1016/j.heliyon.2023.e21681
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 9 (2023) e21681

2

innovation to maintain competitiveness and ensure continued growth. The concept of innovation, with its many perspectives and 
dynamics of performance in institutions around the world, has also received considerable attention from the academic and global 
community such as [1–19]. In Indonesia, as well as globally, the impact of innovation on regional income has been discussed and 
explored in various scholarly references with different perspectives and focus for example [20–25]. There is a paucity of literature that 
analyses and explains these challenges. 

This condition also occurs in Indonesia, the assumption of low management in managing innovation is one of the important topics 
in this article. Management has shown a contribution to improvement in various organizational concepts, scientific attention to 
sharpening management which awards innovation, and budget is a topic that has been reviewed, such as [26–35]. Effective man-
agement practices enable organizations to leverage their resources and capabilities to drive innovation and enhance performance. In 
the context of regional innovation, management is essential in coordinating and aligning efforts among various stakeholders, including 
government agencies, academic institutions, and businesses. A well-managed regional innovation ecosystem can foster collaboration 
and knowledge sharing, leading to the creation of new ideas and solutions that benefit the region as a whole. 

This study aims to compare innovation processes within regency and city level organizations in Indonesia. The focus is on 
measuring organizational management through regional innovation parameters, which consist of sixteen parameters for the parent 
unit. These parameters include vision and mission, level of research and development institutions, regional budget, quality of licensing 
improvement, total income per capita, open unemployment rate, total investment increase, total regional original income increase, 
opinion of the Supreme Audit Agency, performance accountability achievement value, human development index value, supporting 
for innovators, number of research or studies support innovation, regional innovation system roadmap, poverty reduction, and number 
of regional innovations. In addition, there are twenty parameters for the organizational innovation unit, including regional innovation 
regulations, availability of human resources for regional innovation, budget support, use of IT, innovation guidance, regional appa-
ratus innovation programs and activities in regional development activity plans, innovation networks, replication, technical guide-
lines, implementation of regional innovation, ease of service information, complaint service complaints, involvement of innovation 
actors, ease of produced innovation process, online system, speed of innovation, benefits of innovation, monitoring, and evaluation of 
regional innovation, socialization of regional innovation, and quality of regional innovation. The study distinguishes between different 
forms of regional innovation. These include regional governance innovation, public service innovation, and other forms of innovation 
in the field of government affairs falling under regional authority. 

This research is significant because it provides insights into the innovation processes of regency and city level organizations in 
Indonesia. It compares and analyses their approaches to identify differences, similarities, and potential areas for improvement. It 
differs by focusing on the governmental level and the unique contexts in which they operate. This research can contribute to academic 
research and inform practical strategies to improve local innovation by generating new knowledge and understanding. The signifi-
cance of the study extends beyond academic research as it has practical implications for regional governance and public service de-
livery. The findings can guide policymakers and organizational leaders in developing strategies to foster innovation, improve resource 
allocation, and enhance overall performance. By addressing the gaps identified in the study, regional organizations can strengthen 
their innovation ecosystem and effectively respond to the challenges and opportunities of the ever-changing environment. 

2. Methods 

This study used a mixed methods approach to research and collect data, mainly using secondary data. The data was obtained from 
financial data on the general service function of the regional income and expenditure budget at the Ministry of Finance, Republic of 
Indonesia, and innovation data from the Ministry of Home, Republic of Indonesia. A qualitative descriptive approach, a rigorous and 
reflective method for empirical research, was used in the research. This approach involves the active involvement of the individuals as 
the subjects of and contributors to the research process. Quantitative analysis was also used to help visualize the data used in the 
research. 

This study sampled 383 regencies and 95 cities in Indonesia. The analysis tool used in this research was POEMS (people, object, 
environment, message, and service), a methodological approach to the study of service interaction activities. POEMS [36] is an 
observational framework for understanding the elements present in a given context. It consists of five elements: Person, Object, 
Environment, Message, and Service. These include: broadening thinking about dynamic performance, encouraging completeness by 
identifying under-utilized items in a performance process, encouraging process focus by providing clear boundaries for each item, 
facilitating understanding of context through measurable levels, and focusing on the detail within each item used as a metric. 
Five-point Likert scales, ranging from one for the Embryo response to five for the Sustainable response, were used to visualize the 
results of the analysis. The analysis determined the role of the people, object, environment, message, and service elements by 
comparing the baseline values in the radar curve. 

3. Results and discussion 

3.1. Budget versus local innovation 

The budget capacity of each region is different based on the needs proposed through a standardized mechanism, meanwhile, in 
innovation, there are differences based on the understanding of human resources who manage the government. The amount of a large 
budget is not directly proportional to the number of innovations produced. Fig. 1 shows that 379 regencies have had innovations. The 
number of innovations produced is not the same as the number of innovations reported, starting with several regencies reporting one 
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innovation up to the number of innovations being the most, reaching 419 innovations. Every innovation reported refers to the pro-
visions of the Domestic Regulation of the Republic of Indonesia number 116 of 2018, at least contains the Name of the Innovation, the 
name of the innovator, Stages of Innovation, Initiator of Innovation, Type of Innovation, Form of Regional Innovation, COVID-19 
Cluster, Regional Innovation Affairs, Design and Development, and Principal Changes Made, Regional Innovation Goals, Benefits 
Obtained, Innovation Results, Regional Innovation Trial Time, Regional Innovation Implementation Time, Budget, Business Profile 
and Maturity of the resulting Innovation (see Fig. 2). 

Within the limits of the budget sourced from the function of public services, regencies have the largest amount of 2375 trillion IDR 
while the smallest budget is 0.21 trillion IDR. Two regencies have a budget portion and the results of innovation that can be said to be 
balanced because they are in quadrant four are Ngawi regency (kab 247) with a description of the number of innovations as many as 
382 innovation units and the budget they have is 601.87 billion IDR. The next area is the Tanggamus Regency with a total of 419 
innovation units and a budget of 790.76 billion IDR. 

In this study, the sample cities were ninety-five regions, with the highest budget of 1.82 trillion IDR and the lowest budget is 0.17 
trillion IDR, while the most innovations produced were 322 and the least was one innovation in five cities. In the quadrant image, it can 
be described that the city has almost the same character in the relationship between the government budget and the results of 
innovation which is dominated by being in the third quadrant. Three cities are in quadrant four, namely, city39 is Magelang City with 
182 innovation units, Kota67 is Salatiga City with 248 innovation units, Kota61 is Pekanbaru City with 322 innovation units, 
meanwhile, one city is located in quadrant three, namely Palembang City with a total of 196 innovation units. 

Furthermore, for the regional innovations produced, the description in this study is an accumulation of organizations that report 
the results of regional innovations with different amounts between one regional government and another. In the innovation phase, the 
resulting innovation consisted of 1426 regional innovations, trials of 697 regional innovations, and 9014 regional innovations 
implemented, with a total of 11,137 regional innovations. Then in the form of other Regional Innovations by Government Affairs under 
the authority of the Regions, 2970 regional innovations were identified, 6665 regional innovations in public services, and 1500 
regional government governance were identified. There are 4150 regional innovations of digital types, 6685 regional types of non- 
digital innovations, and 302 technological innovations. 

3.2. Discussion 

The POEMS process has an input stage with the identification of the situation through direct and indirect observations. Meanwhile, 
the output obtained is in the form of organized observations about the context aspect. The application of the POEMS framework [36] 
encourages research on these elements independently and in interrelated systems. For example, a team researching a particular 
product using the POEMS framework will look beyond the objects (products) of services, messages, environments, and people as they 
relate to the broader context in which the product is used. From a broader perspective, frameworks help to think about context as a 
system of related elements. 

POEMS mechanism in Ref. [36] technically consists of four steps which are carried out as follows: Step 1: Preparation of the field. 
Creation of note-taking templates and being able to record and categorize observations according to the POEMS Framework which 
supports user observations or interviews. Pandemic conditions have an impact on secondary data-based online communication ap-
proaches. Step 2: Observation of the field. Observing or involving people in the interaction process. Observing or asking about the 
activities of people, the objects they use, their environment, the information they interact with, and similar aspects. Inventory records 
are based on observations or responses from people. Step 3: Understand the context through POEMS conducted during observation. 
This step examines every element in POEMS. 

Fig. 1. Quadrant about Total of Innovation dan Total of Budget Regency and City in Indonesia. 
Source: Ministry of Home Affairs – Ministry of Finance processed, 2021 
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a. People: Who are the different types of people in context? In the context of libraries, it can be mentioned as librarians and librarians. 
What seems to be the reason they are there? Trying to catch the different types of people present. Record them in the prepared 
place.  

b. Objects: What are the various objects, for example, books, magazines, newspapers, and both internal and external facilities? What is 
the broader category of objects? The relationship between objects to each other?  

c. Environment: What are the different settings in which the activity takes place? Meeting rooms, reading rooms, prayer rooms, 
bathrooms, and various things related to the environment. Define different environments in that context.  

d. Message: What messages are being communicated in the context, and how are they transmitted? The availability of library 
operational information, the structure of library management, data and information on the availability of books, library visitors, 
and library operational reports are part of the messages that can be identified.  

e. Services: What are the different services offered in the library? Library cleaning? Sending borrowed and returned books? The media 
used in improving the service? Take note of the types of services available and take note of them. 

The government parent unit and the innovation organization unit are distributed in POEMS parameters. The government unit has 
sixteen parameters, namely Vision and Mission, R & D Institution Level, Regional Budget, Quality of Licensing Improvement, Total 
Income Per capita, Open Unemployment Rate, Total Investment Increase, Total Regional Original Income Increase, Opinion of the 
Supreme Audit Agency, Performance Accountability Achievement Value, Value Human Development Index, support for Innovators, 
Number of research or studies that Support Innovation, Roadmap for Regional Innovation Systems, Poverty Reduction and Number of 
Regional Innovations. An organizational innovation unit that has twenty parameters consisting of Regional Innovation Regulations, 
Availability of Human Resources for Regional Innovations, Budget Support, Use of IT, Innovation Guidance, Regional Apparatus 
Innovation Programs and Activities in Regional Development Activity Plans, Innovation Networks, Replication, Technical Guidelines, 
Implementing Regional Innovation, Ease of Service Information, Complaint Service Complaints, Involvement of innovation actors, 
Ease of Produced Innovation Process, Online System, Speed of Innovation, Benefit of Innovation, Monitoring, and Evaluation of 
Regional Innovation, Socialization of Regional Innovation and Quality of Regional Innovation. After taking measurements on a Likert 
scale, the results are as shown in Table 1 below. 

The measurement results of the five elements of the POEMS framework provide valuable insights into the process of regional 
innovation in regency and city-level organizations in Indonesia. By examining each dimension of the elements it is possible to gain a 
comprehensive understanding of the factors that influence innovation. When comparing these findings with previous research, it was 
found that there is a significant overlap in the dimensions identified as important for regional innovation management. For example, 
studies [37–40] have highlighted the important role of strong leadership, vision, and mission in driving innovation in organizations. 
This study is in line with these findings, as we observe that the CDP1 and Level of CDP2 dimensions score high, indicating a focus on 
developing and maintaining a clear vision of innovation and building research and development institutions in the region. This study 

Fig. 2. POEMS analysis results.  
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identified the Open Unemployment Rate (OIR) as an important dimension affecting regional innovation. This finding is in line with 
research conducted by Refs. [41–43], which emphasizes the importance of addressing unemployment issues in fostering an innovative 
environment. By recognizing this dimension, regional organizations can strategically align their innovation efforts with job creation 
initiatives, thus creating a synergistic impact on economic and social development. In the Objective element, the findings of this study 
highlight the dimensions of CDO2 and CDO4 as key drivers of regional innovation. These dimensions have been widely acknowledged 
in previous studies [41,44–48], which emphasize the positive relationship between income levels and innovation capacity. This study 
contributes to the literature by providing empirical evidence on the influence of these dimensions in the Indonesian context. 

In the Environment element, the dimensions of CDE1 and CDE2 emerged as significant factors in regional innovation. These di-
mensions are in line with previous research [49–51], which emphasizes the importance of transparent governance and accountability 
mechanisms in driving innovation. The research in this study reinforces these findings and underlines the need for effective governance 
practices to support the innovation process. Within the Message/Media element, the findings of this study highlight several dimensions 
that play an important role in regional innovation, such as CDM1 and CDM8. These dimensions have been explored in previous studies 
[52–54], which emphasize the importance of regulatory frameworks and evaluation mechanisms in promoting innovation. This study, 
therefore, reinforces the perspective and provides empirical evidence of their relevance in the Indonesian regional context. Finally, 
within the Services element, dimensions such as CDS1 and CDS7 emerged as important factors impacting on regional innovation. 
Previous studies [55–58] have emphasized the importance of efficient service delivery and streamlined processes in supporting 
innovation. This study is in line with those findings, highlighting the need for organizations to prioritize service quality and speed to 

Table 1 
Measurement results of the five elements of POEMS.  

Element Dimension Code 
Dimension 

Respond Results Baseline 

Person Vision and mission CDP1 Develop 3 5 
R&D Institution Level CDP2 Develop 3 5 
Open Unemployment Rate CDP3 Grow 2 5 
Award For Innovators CDP4 Embryo 1 5 
Number of studies or studies that support Innovation CDP5 Develop 3 5 
Poverty Reduction CDP6 Grow 2 5 
Availability of Human Resources for Regional Innovation CDP7 Embryo 1 5 
Regional Innovation Executor CDP8 Grow 2 5 
Involvement of innovation actors CDP9 Embryo 1 5    

Total 18 45 
Object Budget on time CDO1 Grow 2 5 

Total Income Per capita CDO2 Grow 2 5 
Amount of Investment Increase CDO3 Develop 3 5 
Total Regional Original Income Increases CDO4 Grow 2 5 
Number of Regional Innovations CDO5 Embryo 1 5    

Total 10 25 
Environment The Supreme Audit Agency’s Opinion CDE1 Develop 3 5 

Performance Accountability Achievement Value CDE2 Grow 2 5 
Regional Innovation System Roadmap CDE3 Embryo 1 5 
Budget Support CDE4 Grow 2 5 
Regional Apparatus Innovation programs and activities in Regional Development 
Activity Plans 

CDE5 Embryo 1 5    

Total 9 25 
Message/ 

Media 
Regional Innovation Regulation CDM1 Embryo 1 5 
IT Usage CDM2 Grow 2 5 
Innovation Guide CDM3 Grow 2 5 
Replication CDM4 Embryo 1 5 
Ease of the resulting innovation process CDM5 Grow 2 5 
Online System CDM6 Grow 2 5 
Benefits of Innovation CDM7 Develop 3 5 
Regional Innovation Monitoring and Evaluation CDM8 Develop 3 5 
Regional Innovation Socialization CDM9 Develop 3 5 
Regional Innovation Quality CDM10 Develop 3 5    

Total 22 50 
Service Quality of Licensing Improvement CDS1 Mature 4 5 

HDI Value CDS2 Develop 3 5 
Innovation Network CDS3 Mature 4 5 
Technical Guide CDS4 Develop 3 5 
Ease of Service Information CDS5 Develop 3 5 
Complaint Service Resolution CDS6 Develop 3 5 
Innovation Speed CDS7 Develop 3 5    

Total 23 35 

Source: Researcher analysis, 2023 
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enhance their innovation capabilities. 
Furthermore, it can be shown on the radar curve the position and role of each element which is limited by the baseline in the 

maximum number according to the weight of each element, as shown in the following figure. 
The overall results still reach 46 % on a 100 % scale describing that the organization’s management is not fully ready or in a 

growing condition, then in detail, the people element has a score with an achievement of 40 % indicating that basically, the existing 
human resources do not have a good understanding. Alear and complete on the form of regional innovation, then the object element 
reaches 40 % which means the low target of regional innovation is explored even though in reality there is potential for innovation that 
has been carried out, the environment is the lowest element with a result of 36 % indicating that environmental heterogeneity has an 
impact on the low quantity and the quality of regional innovations produced despite having a proportional budget, messages/media 
reaching a score of 44 % meaning that there are no media that can be used to increase regional innovations that are relevant to the 
budget, and lastly for services, it has the highest score of approx. ar 66 % explained that the efforts made within the service boundaries 
have developed quality towards maturity. 

By using the POEMS framework to examine the dimensions that influence innovation in regency and city level organizations in 
Indonesia, this study contributes to the literature on regional innovation management. It has highlighted the added value of this 
research in advancing the theoretical understanding of the regional innovation process by contextualizing the findings of this study 
within the existing literature. The study has confirmed the strength and generalizability of the findings by identifying overlaps with 
previous research. Moreover, it also highlights unique dimensions specific to the Indonesian context that shed light on the landscape of 
regional innovation in Indonesia. 

It is important to acknowledge its limitations. First, this study relied on secondary data sources. This may have limitations in terms 
of data accuracy and availability. To gain a deeper understanding of the innovation process at the regency and city level, future 
research could consider collecting primary data through surveys or interviews. Second, this study focused on regency and city level 
organizations in Indonesia, which limits the generalizability of the findings. To gain a more comprehensive understanding of local 
innovation management, future research could include a broader sample covering different administrative levels and countries. 

Based on the limitations identified, there are several avenues for future research in the field of regional innovation management. 
First, valuable insights into the drivers and barriers to innovation in this context would be provided by qualitative studies exploring the 
experiences and perspectives of innovation actors at the regency and city levels. Second, cross-country comparative studies can shed 
light on differences in regional innovation practices and identify best practices that can be shared and adopted across regions. Finally, 
longitudinal studies, which follow regional innovation processes through time, offer a dynamic perspective. Future research should 
address these gaps to improve the theoretical understanding of regional innovation management. 

4. Conclusion 

In summary, this study aimed to compare the innovation processes of organizations at the regency and city levels in Indonesia using 
the POEMS framework. Insights into the factors influencing regional innovation management were gained by examining the di-
mensions of the POEMS elements. Findings contribute to delisting literature on regional innovation and provide valuable insights for 
policymakers, practitioners, and researchers. The results of this study point to several important dimensions that have a significant 
impact on regional innovation in Indonesia. These dimensions include the role of strong leadership, vision, and mission (the people 
element), the influence of regional income and investment levels (the object element), the importance of transparent governance and 
accountability mechanisms (the environment element), the role of regulatory frameworks and evaluation mechanisms (the message/ 
media element), and the importance of efficient service delivery and streamlined processes (the service element). This study has 
highlighted the theoretical and practical value of these findings by contextualizing them within the literature. This research aligns with 
previous studies identifying the same dimensions as important innovation drivers. This adds to the body of knowledge on regional 
innovation management and confirms the robustness and generalizability of our findings. Despite its limitations, this study contributes 
to the regional innovation management literature by providing insights into dimensions driving innovation in regencies and city 
organizations in Indonesia. The findings can inform policymakers and practitioners in designing effective regional innovation stra-
tegies and policies. Future work could address the identified limitations and better understand regional innovation and how it affects 
economic and social development. 

CRediT authorship contribution statement 

Andjar Prasetyo: Writing – review & editing, Writing – original draft, Supervision, Formal analysis, Conceptualization. Abdul 
Hamid: Writing – original draft, Funding acquisition, Data curation. Herrukmi Septa Rinawati: Writing – original draft, Project 
administration, Investigation. Bambang Riawan Eko: Writing – original draft, Software, Resources. Ari Sasmoko Adi: Writing – 
original draft, Resources, Methodology. Sugiono: Writing – original draft, Visualization, Validation, Data curation, Writing – original 
draft, Visualization, Validation, Data curation. Hasim Ashari: Writing – original draft, Visualization, Formal analysis, Data curation. 

Declaration of competing interest 

The authors declare the following financial interests/personal relationships which may be considered as potential competing in-
terests:Unlocking Regional Innovation: The Role of Management and Organizational Participation in Boosting Original Income Except 
for the author with the name Bekti Putri Harwijayanti, because the author is currently unable to move, the name Bekti Putri 

A. Prasetyo et al.                                                                                                                                                                                                       



Heliyon 9 (2023) e21681

7

Harwijayanti is not included as an author in this article. 

Appendix 

Data availability  

Table 2 
Amount of budget by function and number of local governments.  

No Function Amount of budget (billion IDR) 

1 General service function 294.210,79 
2 Order and security function 12.896,21 
3 Economic function 54.793,11 
4 Environmental function 18.611,49 
5 The function of housing and public facilities 117.010,43 
6 Health function 149.338,73 
7 Tourism and culture function 6.692,30 
8 Education function 226.841,72 
9 Social protection function 12.282,21 

Source: Ministry of Finance processed, 2021 

The data in Table 2 is the result of the accumulation of regional expenditure grouped according to nine functions in the Local 
Government group at the district/city level, released by the Ministry of Finance of the Republic of Indonesia.  

Table 3 
Local government innovations in Indonesia in 2020.  

Regional Less Innovative Innovative Very Innovative Grand Total 

Regency 308 73 2 383 
City 67 22 3 92 
Grand Total 401 95 5 475 

Source: Ministry of Home Affairs processed, 2021 

Table 3 data is the result of grouping regional innovations at the city district level in Indonesia with three groups ranging from 
regions with low innovation, innovative regions and the most innovative regions sourced from the Ministry of Home Affairs of the 
Republic of Indonesia. 
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