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Abstract  Article Info 

This study aims to design a dynamic system model that aims to 

improve service quality while reducing the significant gap between 

expectations and actual satisfaction levels. This study focuses on 

analyzing the relationship between key factors such as human 

resources (HR), information and communication technology (ICT), 

and evaluation systems that operate within a feedback-based service 

framework. The approach used is system dynamics, which includes 

the creation of cause-and-effect loop models and stock-flow models. 

These models are tested through simulations over a 12-month period 

to predict the impact of strengthening human resources, optimizing 

information and communication technology, and improving 

evaluation mechanisms on service quality. The simulation data 

included performance indicators, public satisfaction levels, and 

reactions to internal dynamics. The simulation results showed that 

improving human resource capabilities, optimizing the use of 

information and communication technology, and implementing 

evaluations focused on continuous feedback can significantly 

improve service quality. These improvements contribute directly to 

higher levels of public satisfaction and reduce the gap between 

target and actual results. Public response acts as a key driver that 

accelerates performance improvement through reinforced feedback. 

The presentation of data in graphs and tables supports positive 

trends and the system's ability to adapt to internal changes. This 

study reveals that the application of dynamic system models can be 

a useful approach for policymakers in managing complex public 

service systems. Feedback-based models provide policy analysis 

before implementation in real life, thereby reducing the possibility 

of policy failure. 
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Introduction 

Improving the quality of public services remains a significant challenge for governments, including 

in Indonesia, despite various measures such as digital service transformation, workforce capacity 

building, and bureaucratic reform (Ingsih et al., 2024). However, implementation in the field often 

falls short of public expectations. Recent research reveals that structural barriers such as a lack of 

integration between strategic leadership, effective budget management, and user-input-oriented 

https://creativecommons.org/licenses/by/4.0/
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evaluation systems remain a major source of problems (Salomo & Rahmayanti, 2023). The lack of 

alignment between policy and implementation widens the gap in service quality, especially in the 

context of a complex and dynamic public sector (Ningrum et al., 2024). 

With the increasing complexity of issues in the field of public services, a systemic approach is 

needed, namely an approach that is capable of capturing the patterns of interaction between 

interrelated variables. The system dynamics approach is considered appropriate because it provides 

an analytical framework for understanding the structure of cause and effect, feedback, and the long-

term impact of a policy  (Crielaard et al., 2025). This method facilitates the determination of complex 

relationship patterns between elements such as the dedication of leaders, distribution of funds, 

human resource capabilities, use of information and communication technology, service evaluation 

systems, and public perceptions of the quality of services they receive (Armenia et al., 2021). 

This model is applied to explain how these elements interact with each other in two main 

conditions: ideal (objective function) and actual (problem function), in order to identify gaps and 

opportunities for improving the quality of public services in a more measurable and sustainable 

manner. By assuming that the influencing factors are on an interval scale and that the relationship 

between these factors is fairly linear, a linear formula can provide estimates that are easy to 

understand and useful for decision makers to analyze the influence of each element (Yenni et al., 

2025). A method is needed that can map the dynamics of the relationship between variables in a 

sustainable and comprehensive manner. In this case, the system dynamics method is considered 

appropriate for describing the interrelationships between leadership commitment, finance, human 

resources, information and communication technology, evaluation mechanisms, and public 

perceptions of the services received. In this study, two main models were developed: an objective 

function (ideal conditions) and a problem function (actual conditions) to analyze the differences in 

results in the service quality improvement process. 

The objectives of this research include creating mathematical models and simulations that 

represent improvement processes in public services and determining strategic points for policy 

intervention. This research also analyzes the effects of intervention in various situations and 

provides recommendations based on data. 

Conceptually, this study is based on a theoretical framework of performance management for 

the modern public sector, a systems dynamics approach, and the principle of feedback in an 

organizational system. This theoretical basis is supported by the latest literature on dynamic systems 

modeling approaches applied to assess the relationship between human resources, information 

technology, and feedback-based assessment mechanisms that affect the quality of public services  

(Andika, 2019). Consistent with the results revealed by (Andika, 2019), The application of dynamic 

systems allows researchers to simulate policy scenarios that combine empirical data and theoretical 

assumptions, thereby providing a more comprehensive analysis of the effects of policy interventions 

on public satisfaction. Other recent literature also highlights the importance of systemic 

understanding in designing sustainable public policy interventions (Sardi & Sorano, 2019). The 

input-process-output-outcome approach is applied to describe the system flow, in which elements 

such as leadership commitment, budget capacity, and human resource quality are considered inputs; 

the process includes the use of information and communication technology and service assessment 

mechanisms; while the output is reflected in service quality and community satisfaction levels. The 

interrelationship between these elements reveals the existence of feedback that reinforces and 

balances, which dynamically affects the effectiveness of the system over time (Chang et al., 2022). 

The contributions of this research are expected to have value in both practice and theory. In practical 

terms, the results of the simulation can be used by decision makers to analyze the effects of various 

interventions. From an academic perspective, this research expands the use of the system dynamics 
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approach in public management in Indonesia. The model designed can also serve as a reference for 

evidence-based policy development. 

Methods 

This study applies a numerical approach based on dynamic simulation to examine the patterns of 

interaction between variables in public service systems. This method was chosen because it is 

capable of reflecting the complexity of the system by involving feedback cycles, delays, and the 

collection of variable characteristics over time related to public services (Naugle et al., 2024). 

The selection of system dynamics is also important for assessing the effects of policies in the 

medium and long term comprehensively, so that the indirect impacts of certain policies can be 

predicted (Crosland et al., 2024). Support for this approach was also obtained from a study 

conducted by (Mansoor & Williams, 2024) who revealed his success in improving service quality in 

the public sector (Mansoor & Williams, 2024). 

Two categories of models have been designed, namely the ideal model (objective function), 

which assumes that resources are unlimited, and the practical model (problem function), which 

considers various constraints such as fund allocation and human resource capabilities. These models 

were developed with reference to a system dynamics framework that has been proven valid through 

various studies in the field of public policy (Merrill et al., 2013). 

Information gathering was conducted in several ways, namely: literature studies from 

journals, policy reports, and institutional documents; as well as the utilization of existing data from 

official reports of ministries or institutions related to budgets, public satisfaction, and human 

resource performance (Rezagama et al., 2025). The parameters of this model were obtained from the 

average values found in the literature and adjusted through a repeated calibration process. 

The stages in model formation consist of: (a) Identify variables including: leadership, budget, 

human resources, information and communication technology (ICT), evaluation, and public 

satisfaction. (b) Development of Cause and Effect Circle Diagrams (CCD): illustrates the cause-and-

effect relationships between variables, including feedback loops. (c) Mathematical model 

development: creating causal relationships between variables. (d) Simulation models were created: 

implemented in Excel and simulation software such as Vensim and Python. (f) Calibration and 

sensitivity testing: verifying that the model fits the behavior of past data and testing the effects of 

changes in inputs. (g) Scenario simulation: comparing optimal situations, limited situations, and 

policy impacts. 

The measurement of results focuses on key outputs such as service quality and community 

satisfaction levels. The validity of this model is tested using behavioral replication methods and 

assessed by comparing results from various policy situations(Chapela-Campa et al., 2023). 

Results and Discussion 

This section describes the results of the simulation model that has been created. This study 

formulates two main scenarios to evaluate improvements in public service quality (SQ) and their 

impact on community satisfaction (CS). 

The first scenario is the target function, which shows the ideal situation where resource 

allocation takes place without disruption. In this situation, all important elements, including 

management, financing, labor, technology systems, and assessment methods, work optimally(Chen 

& Wu, 2024). 

In contrast, another scenario is known as the problem function, which reflects real-world 

situations that face many constraints, including lack of funds, limited human resources, and low 

efficiency of the assessment system. These constraints lead to a decline in the quality of public 

services (Tanantong et al., 2022). 
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Within the framework of the objective function, which is used to describe the most desirable 

conditions, there are a number of key variables that are included, namely: 

 
SQ  = Service Quality E  = Evaluation & Improvement 

HR  = Human Resources B  = Budget Support 

ICT  =Information and Communication 

Technology 

L  = Leadership Commitment 

CF  = Community Feedback CS  = Community Satisfaction 

 

The model applied is a linear model with the following function equation: 

Budget support is influenced by leadership: 

𝐵(𝑡) = α1𝐿(𝑡)  ……………………………………………………………… (1) 

HR & Training and Infrastructure depend on the Budget: 

𝐻𝑅(𝑡) = α2𝐵(𝑡)  ……………………………………………………………… (2) 

𝐼𝐶𝑇(𝑡) = α3𝐵(𝑡)  ……………………………………………………………… (3) 

 Service Quality is influenced by HR, ICT, and Evaluation: 

𝑆𝑄(𝑡) = β1. 𝐻𝑅(𝑡) + β2. 𝐼𝐶𝑇(𝑡) + β3. 𝐸(𝑡)  ……………………………………………………………… (4) 

 Community Satisfaction comes from Service Quality: 

𝐶𝑆(𝑡) = γ1𝑆𝑄(𝑡)  ……………………………………………………………… (5) 

Feedback comes from Satisfaction: 

𝐶𝐹(𝑡) = δ1𝐶𝑆(𝑡)  ……………………………………………………………… (6) 

𝐶𝐹(𝑡) = δ1𝐶𝑆(𝑡)        …………………………………………………….……… (7) 

 Evaluation comes from Feedback: 

𝐸(𝑡) = ϵ1𝐶𝐹(𝑡) ……………………………………………………………… (8) 

 

A continuous feedback loop occurs, where evaluation improves SQ → CS → CF → E → back 

to SQ. The objective of this numerical model is to improve service quality (SQ). 

A mathematical model for the problem function was created to show how various 

constraints can hinder the process of improving service quality (Caicedo-Rolon et al., 2024). In this 

situation, a number of elements that significantly hinder the efficiency of the system play a role 

(Leino et al., 2024), including: 

B𝑙𝑖𝑚  = limitations in budget support HR𝑐𝑎𝑝  = limited human resource capacity 
L𝑙𝑜𝑤  = weak leadership commitment E𝑖𝑛𝑒𝑓𝑓   = low evaluation effectiveness 

 

Limited budget: 

B(t) = max (0, α1. L(t) − B𝑙𝑖𝑚) ……………………………………………………………… (9) 

Human resources do not develop due to limitations: 

 HR(t) = min (HR(t), HR𝑐𝑎𝑝) ……………………………………………………………… (10) 

Ineffective evaluation:  

E(t) = ϵ1. (𝐶𝐹(𝑡) − 𝐸𝑖𝑛𝑒𝑓𝑓) ……………………………………………………………… (11) 

Service quality is hindered: 

SQ(t) = β1. 𝐻𝑅(𝑡) + β2. 𝐼𝐶𝑇(𝑡) + β3. 𝐸(𝑡) ……………………………………………………………… (12) 

With the following parameter assumptions: 

 
Table 1. Assumed Value Parameter 
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Parameter        Assumed Value Reason 

α1 0.8 Leadership strongly influences the budget 

β1 0.5 Human resources (HR) are considered the most influential factor 

β2 0.3 ICT is important but not the main priority 

ϵ1 0.7 Evaluation is not always used to its fullest potential 

 

In dynamic modeling methods, systems are built to consider elements such as duration, 

delay, and speed of response to input modifications (Wu et al., 2010). The calculation of these 

simulation results is based on a dynamic model of the system that has been created, considering 

several key variables: Leadership (L), Budget (B), Human Resources (HR), ICT, Evaluation (E), 

Service Quality (SQ), Community Satisfaction (CS), and Feedback Loop (CF). 

Based on the results obtained, the dynamic model of the system is as follows: 
   𝑆𝑄(𝑡) = 𝑆𝑄(𝑡 − 1) + α . (𝐻𝑅(𝑡) +  𝐼𝐶𝑇(𝑡) +  𝐸(𝑡)) - β. 𝑆𝑄(𝑡 − 1)………………………… (13) 

And: 
 𝐶𝑆(𝑡) = 𝐶𝑆(𝑡 − 1)+ γ1. 𝑆𝑄(𝑡) …………………………………………… (14) 

Table 2. Simulation Results of the Goal Function and Problem Function 

Month HR ICT Evaluation 
Service 

Quality 

Community 

Satisfaction 
Feedback 

Gap 

(problem) 

1 0.2000 0.2000 0.2000 0.1800 0.1080 0.0648 0.392 

2 0.2900 0.2720 0.2242 0.3302 0.1981 0.1188 0.3603 

         3 0.3610 0.3276 0.2573 0.4269 0.2561 0.1537 0.3151 

4 0.4170 0.3705 0.2974 0.4922 0.2953 0.1772 0.2585 

5 0.4602 0.4036 0.3422 0.5369 0.3222 0.1933 0.1923 

6 0.4932 0.4298 0.3895 0.5674 0.3404 0.2043 0.1182 

7 0.5185 0.4503 0.4373 0.5886 0.3531 0.2118 0.0375 

8 0.5376 0.4663 0.4839 0.6033 0.3620 0.2172 0.0485 

9 0.5520 0.4784 0.5282 0.6134 0.3680 0.2208 0.1386 

10 0.5627 0.4877 0.5696 0.6202 0.3721 0.2233 0.232 

11 0.5707 0.4948 0.6077 0.6246 0.3748 0.2249 0.3277 

12 0.5766 0.5003 0.6424 0.6273 0.3764 0.2258 0.4252 

 

The data in the table shows that the objective function model is able to drive improvements 

in service quality and public satisfaction more quickly and consistently than the problem function 

model, which is hampered by various implementation constraints. The increase in HR value from 

0.20 to 0.57 over a 12-month period contributed significantly to the improvement in Service Quality, 

which increased from 0.18 to 0.63. The gradual decrease in the gap (problem) value each month 

shows that the system is getting closer to the target level of public satisfaction. In addition, by 

examining the evaluation column, monitoring activities play an important role in strengthening the 

overall performance of the system. 
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 Figure 2. Simulation Curve of the Goal Function vs. the Problem Function 

The curve shown in Figure 2 indicates that, in the context of the objective function, there was 

a significant increase in service quality (SQ) and community satisfaction (CS) over the 12-month 

period. This situation shows that, in the absence of major obstacles such as budget constraints, lack 

of human resource capacity, or weaknesses in the assessment process, the actions taken by leaders 

can produce optimal results in improving the service system. (Sfantou et al., 2017). 

Conversely, in the context of problem functions, progress in SQ and CS occurs at a slower 

pace. This is due to various constraints such as limited budgets (B𝑙𝑖𝑚), limited human resource 

capacity (HR𝑐𝑎𝑝), and low level of evaluation effectiveness (E𝑖𝑛𝑒𝑓𝑓). Although leadership has 

improved, its impact on services has not yet been fully realized due to implementation challenges in 

the field. 

The simulation results in this study show that the system dynamics method can effectively 

reflect the complexity and interaction patterns among elements in the public service system. This 

model provides the ability to recognize nonlinear cause-and-effect relationships and incorporate 

feedback loops and capacity constraints that affect overall service outcomes. These findings are 

consistent with recent studies, such as those conducted by (OECD, 2022; Zolak Poljašević et al., 2025), 

which emphasizes that the success of public policy is greatly influenced by the integration of human 

resources, budget management, and a continuous evaluation system. In this context, elements such 

as service quality, efficient fund management, and the adaptability of the monitoring system are 

very important for improving the responsiveness and transparency of public services. 

Furthermore, these results are in line with recent studies on adaptive management ideas, 

which reveal that progress in public services depends not only on effective policy design, but also 

on the system's ability to gain insights from experience, adapt, and respond to ever-changing 

situations in the field (Sørensen et al., 2021). The striking contrast between the desired and actual 

situations highlights the need to develop policies that take into account human resource potential, 

financial management agility, and the implementation of a sustainable data-driven assessment 

system (Brandl et al., 2022). 

In general, the findings of this study offer a few significant consequences, including that 

dynamic system models can be applied to model policies before they are implemented in real-world 

situations. Problem function models are also useful in determining critical points or obstacles in 

public service systems. Therefore, policies should place greater emphasis on improving human 
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resource capabilities, refining budgeting procedures to be more responsive, and developing 

assessment systems that utilize input from the community. 

Conclusion 

This study successfully designed and tested a simulation of a mathematical model to assess the 

quality of public services (Service Quality/SQ) and the level of public satisfaction (Customer 

Satisfaction/CS) through two key approaches: an objective model, which describes the ideal 

situation, and a problem model, which reflects the situation with resource constraints. The results of 

this simulation indicate significant differences in performance between the two scenarios, 

emphasizing the importance of utilizing internal factors such as human resources (HR), information 

and communication technology (ICT), and evaluation systems as the main drivers for improving 

public service quality. From a theoretical perspective, this study contributes to the field of public 

service evaluation through the application of a system dynamics approach, which provides a deeper 

understanding of service changes over time. This method has advantages over static regression 

techniques because it can capture the effects of time lags and feedback cycle interactions in complex 

systems. From a practical perspective, simulation outputs provide strategic insights for 

policymakers and service providers in identifying ways to strengthen internal capacities, 

particularly in terms of human resources, information and communication technology 

infrastructure, and evaluation systems, which can be optimized to improve public satisfaction. The 

model also serves as a decision-making tool to assess various policy options virtually before they are 

implemented in the real world. 

However, this study faces several limitations, one of which is the use of parameter 

assumptions that have not been tested and validated with empirical data from the field. In addition, 

this model also does not consider external variables such as political dynamics, community behavior, 

and budget fluctuations, each of which can have a significant impact on service outcomes. 

For future research, it is recommended that this dynamic system be combined with factual 

data through statistical calibration using regression methods and expanded to include external 

elements such as citizen engagement, state finances, and changes in institutions. Modeling methods 

that involve participation are also recommended to strengthen the validity and suitability of the 

model in the actual policy context. 
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