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ABSTRACT 

 

COVID-19 has affected Indonesia's economy and health. Government restrictions on 

work-from-home enterprises prevented them from operating normally. However, PT. FJL 

still creates a breakthrough or innovation to thrive in the pandemic situation. This 

research tries to determine the company's financial performance and the proposed 

solutions. This study uses multiple methodologies. First, calculate Net Profit Margin to 

determine the company's financial performance. Interview company experts to find the risk 

and cause to model using Causal Loop Diagram. The CLD output will generate a flow 

diagram for simulating the system to prove the impact of the suggested mitigation on the 

company. Decision Matrix Risk Assessment prioritized the listed risk (DMRA). Finally, 

customers were surveyed about the proposed product. The company suffered from a 

negative value of Net Profit Margin in January and April. The causal loop diagram 

displays revenue-affecting elements, while the risk mapping reveals four dangers with 

seven sources. According to risk mapping, competitors and the Covid19 pandemic should 

be solved first. This study proposes product diversification and additional products or 

services for the new normal period, such as fogging disinfection and UVC LED air 

conditioners. The simulation indicates that adding two products increases firm revenue. 

According to the survey, respondents are interested in the proposed products. UVC LEDs 

reportedly kill viruses and bacteria and fogging disinfectants that decrease fomite transfer 

on inaccessible surfaces. This research shows the suggested action's impact on firm 

performance. 

Keywords: Financial Performance, Risk Analysis, System Dynamics, Product 

Diversification.   
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CHAPTER I 

INTRODUCTION 

1.1 Background 

A huge shift in businesses has been started because of Covid-19. In 2020, The World 

Health Organization classified the COVID-19 outbreak as a pandemic, which has 

significantly impacted people's lives, families, and communities. The economy has been 

impacted in both negative and positive ways. Tourism, trades, and industries are examples 

of covid-impacted businesses (Zaenuddin, 2021). However, the types of industries which 

can survive the pandemic are innovation-based businesses, basic-life needs businesses, and 

digital businesses. There are also types of industries, which developed during the 

pandemic, such as pharmacies, medicals, and technologies (Rosita, 2020). In order to 

assess the capability of a business to thrive, several measurement tools can be utilized and 

can be served as a business’ future forecast. 

One measurement tool for the sustainability of a business is the Net Profit Margin. 

Known as the summation of earnings, taxes, depreciation, and amortization, Net Profit 

Margin has been used for evaluating the business’ profitability (Brigham & Houston, 

2010). The NPM calculation is performed by many financial professionals to assess the 

capability of a company to generate cash. If the NPM value is negative, there are issues 

occurring in the company which affect its ability to generate cash, and the sustainability 

of the company is low, even more its profitability (Weston & Copeland, 1992). 

To increase the profitability of a business, many ways can be performed. One of them 

is product diversification. The urge for product diversification can be critical to keep the 

business running and gain some profit while the other products or the main products do 

not perform well, as in the case of pandemic situations. Companies that were already well-

diversified had an advantage in making the transition to COVID-19 conditions. Take, for 

example, Disney. When the company's theme parks throughout the world were forced to 

close, the company's income suffered a huge hit. Fortunately, Disney's Disney+ streaming 

platform had just recently started in November of 2019 (Rossum, 2021). This source of 

money supported the firm since it arrived at the ideal time to entertain families who were 

on lockdown and in need of new material to keep everyone entertained. 

As a company, which has operated for many years, PT. Fath Jaya Lestari was also 

impacted by the pandemic. PT. FJL is a specialist HVAC contractor, which has been 
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running for over 20 years of time. PT. FJL is trusted by PT Berca Carrier Indonesia (The 

Sole Agent of Carrier and Toshiba in Indonesia) to become the main dealer in East 

Kalimantan, and trusted by PT Daikin Air conditioning Indonesia (The Sole Agent of 

Daikin in Indonesia) to become the authorized dealer in Kalimantan Timur.  

Therefore, with that plenty of experiences, PT. FJL still creates a breakthrough or 

innovation to thrive in the pandemic situation. The problem aroused when there were some 

customers who cancelled the project with this company. Because of this, the company's 

performance during the pandemic has decreased. However, with this pandemic, the 

company might see it as opportunity to upgrade their product or services. This study 

focused on solving the problem by utilizing the product diversification approach and its 

impact on the company. 

The strategy that can be taken by the company is to strengthen the existing market with 

product diversification in which the company offers additional products that can 

complement its existing products. The product is the addition of UV-C LED., which is 

claimed that UVC radiation has effectively been used to reduce the spread of bacteria and 

also viruses, where the air conditioner will work like an air purifier. In addition, there is a 

fogging disinfection service to reduce fomite transmission on the surface of objects, 

especially those that are not accessible. 

 

1.2 Problem Formulation 

According to the research background, the formulated problem is how is the financial 

performance of the company during the pandemic and what strategy should be employed 

to overcome the problem during the pandemic. 

 

1.3 Research Objective 

According to problem formulation, this research’s objectives are to know the company’s 

financial performance and the strategy that should be used to solve the problem in the 

pandemic. 

 

1.4 Research Limitation 

The limitations of this research are as follows: 
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1. This research was conducted in 2021 at PT. FJL 

2. The data was collected during the pandemic. 

3. This research uses Net Profit Margin, system dynamic simulation, and DMRA method 

as an instrument for processing the data. 

4. The information obtained is both primary and secondary data given by the firm and 

persons associated with the company. 

 

1.5 Research Benefit 

By doing this research, the expected benefits of this research are as follows: 

A. Benefit for students 

1. Increase the knowledge to determine strategic planning with product 

diversification. 

B. Benefits for company 

1. The results of this study are intended to be useful to the company. 

2. The company got the solution to solve the problem.  
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CHAPTER II 

LITERATURE REVIEW 

 

This chapter will explain the literature review studies and be divided into preliminary study 

and Fundamental theory. A preliminary study is from previous research that already has a 

reputation. Besides, the fundamental theory is a study that explains the basic idea related to 

research conducted in the textbooks. A preliminary and fundamental study needs to be done 

to find out the gap between the previous study and the research that would be conducted and 

also to be done to avoid plagiarism. This literature review will be divided into several 

subchapters. 

2.1 Preliminary Study 

Several studies use Net Profit Margin calculation to measure financial performance. The 

research was done by Jian Xu, and Feng Liu (2020) conducted research in the Chinese 

manufacturing industry. This study aims to investigate the impact of IC on financial 

performance for manufacturing listed companies in the Chinese context. Financial 

performance is measured from two distinct aspects: (1) firm profitability, measured 

through earnings before interest, taxes, depreciation, and amortization (EBITDA), net 

profit margin (NPM), and gross profit margin (GPM), and (2) corporate return, measured 

through return on investment (ROI), return on assets (ROA), and return on equity (ROE). 

Harahap et al. (2021) conducted a study with the aim of knowing and explaining the 

extent to which the performance of PT. Eastparc Hotel, Tbk. Was it affected by the 

emergence of the Covid-19 pandemic in the early days so that the problems encountered 

and how to overcome them could be identified. To measure the performance of PT. 

Eastparc Hotel, Tbk, used financial ratios consisting of financial liquidity ratios, financial 

solvency ratios, financial activity ratios and profitability financial ratios. The results of the 

analysis carried out are: (1) in the early period of the covid-19 pandemic, the company's 

financial condition was in good condition when viewed from the liquidity ratio and 

solvency ratio; (2) while in the early period of the covid-19 pandemic, the company's 

financial condition was in bad condition when viewed from the activity ratio and 

profitability ratio. 

This paper investigates the COVID-19 outbreak, explains the policies adopted by 

governments, and examines the side effects of social distancing on the global economy 
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and international finance. Causal loop diagrams explain the interlinkages amongst the 

important variables and show that the outbreak follows the pattern of a reinforcing loop. 

Governments strive to balance this loop by adopting a set of policies, of which social 

distancing has left a tremendous negative impact on the global economy. The side effects 

of this policy are highlighted in three categories: short-term, midterm, and long-term, by 

explaining the reinforcing loops that require time to get stimulated. This paper anticipates 

some changes in future business caused by the pandemic, which can bring insights for 

managers. (Xu & Liu, 2021) 

The research used a quantitative approach model containing complexion factors was 

proposed as a solution to overcome this problem. Based on this model, the simulation of 

the solution is made using the dynamic system principle, which is the causal loop diagram 

approach and Powersim software. Research about maintenance systems that holds an 

essential role in a company's establishment. A less optimal maintenance system will cause 

disturbance to the production process. Of the three scenarios which have been proposed, 

the third scenario is most optimal, that is suppressing maintenance cost fraction to 5 

%value, increasing the preventive maintenance (PM - 10) fraction value, and decreasing 

value fraction of reactive maintenance (RM - 0.8) (Subiantoro, 2010). 

This paper addresses how system grams and causal loop diagrams (CLD) can be used 

for communicating holistic and common system models to different segments of an 

organization. These models have been found useful to make sure all the involved parts 

have the same understanding of the project and follow how the initiation of a new project 

will propagate in respect of four aspects: technology, organization, business, and finance. 

It further describes how the mapped propagation can be used as a basis for risk assessment, 

where the risk is defined as the product of impact and probability. The method described 

in this paper provides a new and more lucid approach to risk assessment based on what the 

project wants to achieve. (Vinghøg et al., 2010) 

Research by Firdayani (2018) with the title Modelling Chicken Egg Production System 

at PT. Sources Urip Agrisatwa Jember Regency obtained results. The research activity was 

carried out from November 2017 to January 2018. This research is a descriptive study that 

aims to describe the egg production system of broilers by describing, recording, analysing 

and interpreting the conditions that occur in the system. The method used in this study is 

the expert system method, which is a problem-solving method carried out by conducting 
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interviews with two experts in the field of laying hens. Then the results are modeled using 

the Powersim constructor version 2.51 software. The results of this study are (a) the model 

of the broiler egg production system consists of several subsystems, namely chicken 

population, egg production, costs, income and profits, population and market share, and 

(b) based on the results of the application of optimistic scenarios and pessimistic scenarios, 

occurs changes to the production of broiler eggs, namely in the application of the optimistic 

scenario, the egg production of broilers has increased from the current condition (moderate 

conditions), while in the pessimistic scenario, the egg production of broilers has decreased 

from the moderate conditions. 

Fahreza conducted the research under the Dynamic System Modelling of Tofu 

Production at UD. The Jaya, Tamanan Subdistrict, Bondowoso Regency, got the following 

results: Factors that can simultaneously form the tofu production system of UD. Toha Jaya, 

Kalianyar Village, Tamanan District, Bondowoso Regency, is the raw material subsystem, 

processing subsystem, and tofu sales subsystem. Based on the research results, in applying 

the moderate scenario, the optimistic scenario, and the pessimistic scenario, the sale of tofu 

UD. Toha Jaya, Tamanan Village, Tamanan District, and Bondowoso Regency, continue 

to increase every month, except for the pessimistic scenario where the total cost and sales 

of tofu have decreased (Fahreza, 2018) 

Based on Wardhana (2018) research, the title Dynamic System Modeling of Suwar 

Suwir Production at UD Rama, Jember Regency. The following results were obtained: The 

system modeling design that can represent the real system in the Suwar-suwir Production 

section at UD Rama, Kaliwates District, Jember Regency, can be 

designed with four factors that strongly influence the main raw material subsystem, 

production subsystem, complete production business income subsystem, and profit 

subsystem. 

 

Table 2.1 Literature Review 

No. Author Year 
Financial Performance Measurement 

EBITDA NPM GPM ROA ROI 

1 Xu & Liu 2021 v v v v v 

2 Mukhambetov et al. 2020 v     
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No. Author Year 
Financial Performance Measurement 

EBITDA NPM GPM ROA ROI 

3 Adamu et al. 2011  v    

4 Oladimeji & Udosen 2019    v v 

5 Nigam & Gupta 2021    v  

6 Mehmood et al., 2019    v  

7 Oktariyani 2019 v    v 

8 Roslita & Vera 2019    v  

9 Dong & Vogel-Heuser 2021 v     

10 Harahap et al. 2021  v v  v 

 

No. Author Year 

Risk 

Identification 
Risk Evaluation 

CLD Fishbone DMRA HOR FMEA Other 

1 Xu & Liu 2021 v      

2 Subiantoro 2010 v      

3 Lokobal et al. 2014       

4 Vinghøg et al. 2010 v      

5 Marhavilas et al. 2011   v    

6 Rizal 2020     v  

7 Nikmah 2015    v v  

8 Domínguez et al. 2019   v    

9 Nealon et al. 2022     v  

10 Puspita Sari et al. 2010   v v   

11 Marhavilas et al.  2019   v   v 

12 
Rono Kusumo & 

Silvanita Mangani 
2021   v    

13 Andriani Rahayu 2018   v   v 

14 Pirogova et al.  2021  v v    

15 Chin et al. 2018  v   v  

16 Halem & Jame 2021    v   

17 Malabay 2008 v      

18 Widayati 2016       
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No. Author Year 

Risk 

Identification 
Risk Evaluation 

CLD Fishbone DMRA HOR FMEA Other 

19 Dhaniya 2018  v v    

20 Aini et al. 2019    v   

 

2.2 Fundamental Theory 

2.2.1 Financial Performance Measurement using Net Profit Margin 

Financial performance measurement is regarded as a better method to obtain a 

description of a company’s overall financial condition. The analysis is beneficial as an 

internal analysis for the management of the company so that they may check the 

obtained financial achievement so that it can be used for the forthcoming company 

planning. Besides, it can be an internal analysis for the creditor and investor that they 

are able to establish the policy of credit and investment in a company. Weston & 

Copeland (1992) define financial ratio analysis as the one designed to evaluate a 

company’s financial report. The analysis is purposed to collate a company’s leverage 

to its asset and to compare the accrued interest to profits available for the expenses. 

(Brigham & Houston (2015) defines financial ratio analysis as an instrument to analyse 

the company's achievement, which represents its various financial indicator and relation 

showing company financial changes or company operational achievement in the past. 

It is either helpful to describe the operational pattern of the company as well as to 

describe the risk possibility and chances in an immediate company. 

A. Net Profit Margin 

Net Profit Margin is the ratio used to show the company's ability to generate net 

profits. According to Bastian & Suhardjono (2006), Net Profit Margin is the ratio 

between net profit and sales. The greater the NPM, the more productive the 

company's performance will be, thus increasing investor confidence to invest in the 

company. This ratio shows how large the percentage of net profit earned from each 

sale. This ratio interprets the level of company efficiency, namely the extent to 

which the company's ability to reduce its operational costs in a certain period. The 

greater this ratio, the better because the company's ability to earn profits through 

sales is quite high, and the company's ability to reduce costs is quite good. 
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2.2.2 System Dynamic with Causal Loop Diagram approach 

Forrester (1961) presented System Dynamics modeling as an application of Systems 

Theory within the management science research area, which tries to provide a 

foundation for dealing with management challenges. The System Dynamics method 

explains harmful behaviour and how it arose. One of this approach's methodologies, 

Causal Loop Diagrams, assists practitioners in modeling the underlying structures of a 

system as feedback loops, i.e., causal interactions between the components (i.e., 

variables) involved. The circular connections and feedback in an issue may be 

conceptualized and constructed using CLD. The diagram comprises nodes that indicate 

factors and arrows that reflect their connections. Positive or negative linkages may 

result in two-loop behaviour, such as reinforcing or balancing loops. According to 

Haraldsson, System Theory may help people transfer knowledge across fields and 

forecast how an issue would behave. A loop dominance analysis may be used to 

calculate RBP on a CLD model to anticipate a factor's trend. According to the authors, 

the use of System Dynamics modelling has been broadened to explore difficulties in a 

variety of other domains, including population growth sustainability and global 

warming (Haraldsson, 2004) 

This CLD model, although the form and approach are different from the input-

output model, still refers to the concepts and characteristics of the system. Namely, a 

system consisting of many interrelated components that influence each other needs to 

be looked at as a whole, that the role of feedback, both internal and external, from a 

system is very important to note, and that the system is strongly influenced by its 

environment. The system will generate entropy (extinction). If there is no balance 

between its inputs and outputs, or it ignores the demands and influences of its 

environment, and so on. 

Causal Loop Diagram (CLD) is an appropriate way to represent feedback and causal 

relationships of a particular problem situation without distinguishing the nature of the 

interrelated variables (Charles, 2003). Causal links indicated by arrows will connect the 

variables. In each causal link, there will be a link polarity, positive (+) or negative (-), 

to indicate how the dependent variable changes when the independent variable changes. 

Furthermore, important loops will be defined by a loop identifier that will indicate 

whether a loop is positive (reinforcing) or negative (balancing) feedback. (Sterman, 

2000).  
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A. Link Polarity 

Link polarity describes the structure of a system, not the behaviour of the variables. It 

describes the probability of occurring, not the actual event. There are two reasons to 

explain this statement. First, a variable can have more than one input, for example, in a 

population, where the birth rate is influenced by two variables, namely the fractional 

birth rate and the size of the population. In this case, it cannot be said that an increase 

in the fractional birth rate will increase the birth rate. It is also necessary to know 

whether a population has increased or not. The second reason is the Causal Loop 

Diagram (CLD), which does not divide the variables into stock and flow (Sterman, 

2000). Figure 2.2 shows the location of the polarity link, where an example is a 

relationship between birth variables and population. 

 

Figure 2.1 Polarity Link Example 

 

Table 2.2 Type of Link 

Symbol Interpretation Example 

 

If the value of X increases, then 

the value of Y will increase, and 

vice versa. 
 

 

If the value of X increases, then 

the value of Y will decrease, and 

vice versa. 

 

 

B. Loop Identifier 

According to Sterman (2000), in CLD, there are two types of feedback loops as follows: 

1. Reinforcing Feedback Loop 
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Reinforcing Feedback Loop is positive feedback. An example that can explain this 

statement is population, related to the birth rate per year. When the population increases, 

the birth rate will increase every year, so the population in the future will also increase. 

Figure 2.3 shows an example of a reinforcing feedback loop. 

 

Figure 2.2 Reinforcing Loop Example 

 

2. Balancing Feedback Loop 

It is a feedback loop that will maintain the stability of a system. An example that can 

explain this is population, which is associated with mortality rates. When the population 

increases, the death rate will also increase, but increasing the death rate does not cause 

an increase in the population. Figure 2.4 shows an example of a balancing feedback 

loop. 

 

Figure 2.3 Balancing Loop Example 

The advantages of the system approach using this CLD model include: 

• Encouraging us to see a problem as a whole, both in scope and time, prevents us from 

thinking narrowly and short-term. 

• By describing the chain of cause-and-effect relationships in CLD, making our mental 

models more explicit, our basic beliefs about how the world works and the basis for 

how we make decisions and actions will be better. 

• The existence of CLD allows our mental models to be known and compared with other 

people's mental models of the problems at hand to provide the basis for the realization 

of better teamwork. So CLD provides an effective tool for communication between 

team members. 
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• CLD will also be able to help explore policy alternatives and decisions so that the 

consequences can be anticipated earlier. It allows us to prevent making hasty decisions, 

which sometimes backfire, or making decisions that we will later regret. 

• The overall systems approach using the CLD model allows us to be in the best position 

to make decisions that are tested from various possibilities and changes over time. 

 

2.2.3 Risk Management 

A. Risk 

According to (Hanafi, 2006), a risk is an impact or consequence due to an ongoing 

process or future events. Risk can be interpreted as a state of uncertainty, where if an 

undesirable situation occurs, it can cause a loss. Risk is the potential for an event or 

occurrence, both predictable and unpredictable, to harm the achievement of the 

company's vision and mission. The risk is not in the plan of a project but has the 

possibility of events and causes project implementation time to be delayed, costs to 

expand, and compromises quality or performance. It can also occur in manufacturing 

companies where risks hamper and decrease company productivity. Meanwhile, in 

general, the risk is defined as a condition that can occur or arise due to uncertainty with 

all the unfavorable consequences. The Big Indonesian Dictionary (KBBI) is an 

unpleasant (harmful, harmful) result of an action or action. 

According to Bramantyo (2008), the risk to the company can be categorized into four 

types, namely: 

1. Financial Risk 

Financial risk is a fluctuation in a company's financial target or monetary size due to 

fluctuations in various macro variables. Its measures can be cash flow, company profits, 

and sales growth. It consists of liquidity risk, credit risk, and capital risk. 

2. Operational Risk 

Operational risk is the potential deviation from expected results due to system 

malfunction, human resources, technology, or seven other factors. Operational risk can 

occur at two levels, namely technical and organizational. At the technical level, 

operational risk can occur if the information system, recording errors, inadequate 

information, and inaccurate and inadequate risk measurement. At the organizational 

level, operational risk can arise because the monitoring and reporting systems, systems 

and procedures, and policies do not work as they should. Operational risk consists of 

productivity, technology, innovation, system, and process risks. 
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3. Strategic Risk 

Strategic risk can affect corporate exposure and strategic exposure due to strategic 

decisions that are not following the external and internal business environment. 

Strategic risk consists of strategic transaction risk, investor relations transaction, and 

business risk. 

4. Externality Risk 

Externality risk is the potential deviation of results in corporate and strategic exposures 

and can impact potential business closures due to the influence of external factors. 

Externality risk consists of reputation, environmental, social, and legal risks. In simple 

terms, risk can be defined as the probability of an adverse event occurring. There are 

three important elements of what is considered a risk:  

• Event: A risk is an event  

• Possibility: The incident is still a possibility where it may or may not happen.  

• Disadvantage: If it happens, the impact will be a loss. 

 

B. Risk Management 

Risk management is a structured and orderly process that systematically identifies, 

measures, maps, develops risk management, and monitors and controls the handling of 

the resulting risks (Bramantyo, 2008). Risk management is a broad approach to dealing 

with events resulting in negative and detrimental losses. Meanwhile, according to 

Dorfman (2004), risk management is a logical and structured process to understand the 

processes that can cause losses. Therefore, every organization requires implementing 

an integrated risk management system up to the implementation stage carried out by 

the organization. According to The Standards Australia/New Zealand (2004), there are 

four main procedures for conducting risk management, including  

1. Problem Design  

Problem design is the process of finding and evaluating the results of allegations about 

the impact of an event that has occurred or has not occurred from the impact caused by 

human activity. This stage is the initial stage of the environmental risk assessment.  

2. Risk Analysis  

The book The Standards Australia/New Zealand (AS/NZS 4360, 2004) explains that 

risk is a possibility of an unexpected event occurring that later the risk will affect a 

certain object. The risk can be measured from the consequences (consequences) and 

likelihood (probability) that arise from an event. The likelihood is the probability of a 
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period arising from an unspecified time. The calculation of likelihood used is 

frequency. The consequence is an event of a result. The result can be gain or loss. 

At this stage, a risk assessment is carried out. The assessment in this study was carried 

out qualitatively through the distribution of questionnaires or structured interviews 

using a Likert scale and using expert judgment. Likert scale 1 to d. 5 to see the 

frequency and severity of the risk. 

3. Risk Characteristics  

Risk characteristics are the last step of a risk assessment. Determining the risk level can 

be identified by classifying the likelihood and consequences values into a risk matrix. 

After knowing the value of the two groups, a Risk Matrix can be obtained to find out 

how high the risk is. 

An evaluation is carried out at this stage by looking at the existing risk mapping. The 

risk mapping can be categorized into four risk groups: low risk, moderate risk, high 

risk, and extreme risk. It is done to determine which of the four risks must be mitigated 

first 

4. Risk Management  

Risk management is the stage for companies to consider alternative strategies to 

minimize or reduce the possibility of a risk arising from these activities. This stage is 

known as the risk mitigation stage. Mitigation is an activity carried out to eliminate or 

reduce the possibility of unexpected events or reduce the consequences or consequences 

that include long-term risk reduction actions. 
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CHAPTER III 

RESEARCH METHODOLOGY  

 

3.1 Research Subject 

The subject of this research is PT. Fath Jaya Lestari (FJL) is located at Balikpapan, East 

Kalimantan. PT. FJL is concerned with HVAC (Heating, Ventilation, and Air Conditioner) 

systems, starting with installation, maintenance, and system design. 

3.2 Research Object 

The object of this research is product diversification, which will be used as a strategy for 

the company. Since this company needs a plan to improve its performance, this research 

determines what products need to be added as product diversification. 

3.3 Data Types 

This research will use primary and secondary data to be processed. The data in this study 

were collected directly from the object of research and data obtained from the company's 

financial statements, research reports, and references related to indoor air quality. 

3.4 Research Flow 

The research is accomplished by performing several steps. The steps are represented in the 

figure as follows: 
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Figure 3.1 Research Flowchart 

 

1. Problem formulation 

Problem formulation is an essential step in starting research. Problem formulation is 

obtained from identifying problems that occur in the research subject, which will 

determine the research objectives. 

2. Literature review 

The literature review contains references and theories needed to complete the research. 

In this study, there are two types of literature review, such as: 

- The inductive study, this study contains several studies that are related to the 

research. 

- The deductive study, this study contains references or guides of the method that 

will be used as the theoretical basis for this research. 
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3. Data Collection 

In this step, the researcher will find the data used in this research. The data collected 

are based on the needs of NPM calculation, risk management, system dynamic 

simulation, and product determination. 

a. Identification of problems that occurred related to the marketing process. 

This information was obtained by interviewing the expert at PT. Fath Jaya Lestari. 

This data collection technique identifies what problems are experienced or what 

the company management wants to avoid in marketing its products. 

b. Financial Statement 

To calculate the company's financial performance using NPM calculation by 

obtaining financial data of the company. 

c. Product determination 

Literature studies from some journals, books, online portals, etc., are also used as 

references to determine the proposed solution for the problem and supporting 

references to accomplish this research. 

d. Market Research 

This information was gathered by spreading the questionnaire among some 

respondents who met the specified requirements. 

4. Data Processing 

a. NPM calculation 

The net Profit Margin (NPM) calculation is used to define a company's performance. 

NPM will add the effects of the different capital structures and tax rates used by other 

companies and their depreciation and amortization. By including those expenses, the 

figure is honest in the company's ability to make a profit. 

b. Risk assessment using Decision Matrix Risk Assessment 

This method is used to evaluate the identified risk and determine the risk that should be 

prioritized and get the solution for it.  

c. Correlation test using Pearson Method 

The Pearson correlation test is used to determine the relationship between 2 or more 

variables. Pearson correlation is a measure used to measure the strength and direction 

of a linear relationship between two variables. Two variables are said to be correlated 
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if a change in one variable is accompanied by a change in the other, either in the same 

or opposite direction. 

d. Creating a conceptual model of the system using Causal Loop Diagram approach 

Through the causal loop diagram (CLD) model, all components or variables involved, 

both internal and external to the system concerned, are identified. The CLD model 

explains how the variables of a system are interrelated so that the authors can identify 

solutions that can be implemented in the future. 

e. Price determination 

The researcher uses a whole costing method to determine the price of goods sold. It 

shows the entire amount of overhead costs in great detail or comprehensively. 

f. System Dynamic Model Simulation 

This stage is creating a mathematical model or flow diagram from a CLD that was made 

previously using the help of dynamic system simulation software Powersim Studio 7. 

Changes and influences between variables in mathematical form or equations can be 

seen at this stage. System Dynamic in this research is used to determine the success of 

the proposed mitigation measures. 

g. Model Verification and Validation 

At the model verification stage, checking the model is carried out, whether the model 

created has reflected the conceptual model and is free from errors. Model verification 

is done to avoid the occurrence of logical errors that may occur. At the same time, the 

model validation aims to see whether the model already describes the actual conditions 

or not. The model is said to be valid when it does not have a significant difference from 

the actual system observed from its characteristics and behaviour. 

h. Market Research 

Market research is a strategic tool that helps to understand the feasibility of an idea and 

the level of demand in the market. 

5. Analysis and Discussion 

For the next step, the processed data is analysed, where an analysis will be carried out 

that aims to study the existing problems and draw conclusions from the current 

problems. 

6. Conclusion and Recommendation 

The author can answer the research problems that have been stated before. 
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CHAPTER IV 

DATA COLLECTING AND PROCESSING 

 

4.1  Data Collecting 

The data collection process consists of two parts. The first is collecting the company’s 

financial statement for 2021 to identify the company’s performance in a year. The second 

is risk identification by interviewing some experts in the company related to the existing 

risk and possible risks in the future. 

4.1.1 Financial Statement 

The financial statement is used for calculating the value of the company’s NPM in a year. 

This calculation has some variables, such as revenue, operational cost, interest, and tax. 

The recapitulation of those variables is shown as follows. 

Table 4.1 Financial Statement Data in 2021 

Month Revenue Operational Cost Interest and Tax 

January Rp 113,230,900.00 Rp 116,659,344.00 Rp 337,700.00 

February Rp 169,232,467.00 Rp 142,128,817.00 Rp 337,700.00 

March Rp 133,693,250.00 Rp 121,193,220.00 Rp 337,700.00 

April Rp 89,187,900.00 Rp 90,881,432.00 Rp 337,700.00 

May Rp 100,734,620.00 Rp 94,140,632.00 Rp 337,700.00 

June Rp 90,387,991.00 Rp 83,918,681.00 Rp 337,700.00 

July Rp 170,248,560.00 Rp 136,189,350.00 Rp 337,700.00 

August Rp 240,373,000.00 Rp 165,010,510.00 Rp 337,700.00 

September Rp 236,412,500.00 Rp 142,628,815.00 Rp 337,700.00 

October Rp 302,631,610.00 Rp 181,636,630.00 Rp 337,700.00 

November Rp 539,913,794.00 Rp 382,724,000.00 Rp 337,700.00 

December Rp 779,548,400.00 Rp 620,179,600.00 Rp 337,700.00 
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4.1.2 Risk Identification 

Risk identification is carried out to determine the risks that occur in the company's 

activities that can potentially happen and affect the company's activities. The risks are 

identified based on the business process activity done by the company. Risk identification 

should be done by the company early in the project. Because the sooner the risks are 

identified, the sooner the manager or stakeholder will get a way to solve them, so the risk 

will not be greater. There are 4 risk events that were identified by the researcher. 

Following is a table identifying risk events that occurred at PT. Fath Jaya Lestari. 

Table 4.2 Identified Risk 

Risk Event 

Price War 

Inability to reach target revenue 

Weak economic growth 

Lack of brand awareness 

The next stage is to identify the risk agent for each risk event. Identifying risk agents is 

done by interviewing experts, just like identifying risk events. The following is the risk 

agent for each risk event. 

Table 4.3 Identified Source of Risk 

Source of Risk Code 

Large number of competitors R1 

Buying decision decreasing R2 

Sales number decreasing R3 

Late payments R4 

COVID19 pandemic R5 

Limited promotion budget R6 

Lack of promotion tools and campaign R7 
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4.2  Net Profit Margin Calculation 

Net Profit Margin is a ratio that describes how much the company makes money. This 

profit margin is very important to pay attention to, both by large stable companies and 

small businesses. It is often used to measure the cash flow available for the needs of the 

company's financial obligations (Ross, Westerfield, and Jaffe, 2013). In the financial 

statements, NPM shows the company's profit after deducting interest on debt and taxes 

owed that must be paid. The following table shows the company's NPM value in 2021. 

Table 4.4 Result of NPM Calculation in 2021 

Month Revenue 
Operational 

Cost 

Interest and 

Tax 
NPM 

January Rp 113,230,900 Rp 116,659,344 Rp 337,700 -3% 

February Rp 169,232,467 Rp 142,128,817 Rp 337,700 16% 

March Rp 133,693,250 Rp 121,193,220 Rp 337,700 9% 

April Rp 89,187,900 Rp 90,881,432 Rp 337,700 -2% 

May Rp 100,734,620 Rp 94,140,632 Rp 337,700 6% 

June Rp 90,387,991 Rp 83,918,681 Rp 337,700 7% 

July Rp 170,248,560 Rp 136,189,350 Rp 337,700 20% 

August Rp 240,373,000 Rp 165,010,510 Rp 337,700 31% 

September Rp 236,412,500 Rp 142,628,815 Rp 337,700 40% 

October Rp 302,631,610 Rp 181,636,630 Rp 337,700 40% 

November Rp 539,913,794 Rp 382,724,000 Rp 337,700 29% 

December Rp 779,548,400 Rp 620,179,600 Rp 337,700 20% 

 

Table 4.3 contains the results of calculating the Net Profit Margin in 2021. The table 

consists of several variables used in calculating NPM, namely revenue, monthly operating 

costs, interest, and tax values. 
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Figure 4.1 NPM Graphic in 2021 

Figure 4.1 shows fluctuations in the Net Profit Margin in 2021 at PT. Fath Jaya Lestari. 

The lowest margin is in January 2021, while the highest margin is in September and 

October. 

4.3  Marketing Risk Analysis 

4.3.1  Risk Priority Index Determination 

The Risk Priority Index value is the multiplied result of the probability value and the 

severity value of each risk. The level of probability describes how many times the risk 

occurs. The severity level describes the impact of the risk on the company’s performance. 

The value of the RPI illustrates how substantial the risk is to the sustainability of the 

project. The following is a table of RPI values for each risk: 

Table 4.5 Risk Priority Index Table 

  Risk Evaluation 

Source of Risk Code Occurrence Severity Rating 

Large number of competitors R1 5 4 20 

Buying decision decreasing R2 2 4 8 

Sales number decreasing R3 2 4 8 

Late payments R4 3 4 16 

COVID19 pandemic R5 5 5 25 
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Limited promotion budget R6 3 5 15 

Lack of promotion tool and 

campaign 
R7 3 5 15 

 

4.3.2  Risk Map Matrix 

At this stage, a risk evaluation is carried out, namely mapping the RPI value that has been 

obtained from risk analysis. Risk mapping maps risk events in 4 areas, namely red, 

orange, yellow, and green areas. The risk map is shown in Figure 4.5. 

 

Figure 4.2 Risk Mapping 

The red areas will be processed to the next stage, namely the stage of formulating 

corrective action strategies to reduce risk. There are 2 risks in the red area, while in the 

orange area, there are 3 risks. The risk in the red area is a risk with an RPI value of 25 

and 20. Meanwhile, the risk in the orange area is a risk with an RPI value of 15 and 16. 

For an RPI value below 10, it is included in the yellow and green areas, which are areas 

that are still considered safe. 

4.3.3  Correlation Test using Pearson Correlation Method 

After knowing which risk is very influential on the company's income based on 

interviews with several employees responsible for their respective fields, furthermore, to 

ensure the correlation between these two variables, a Correlation Test was also carried 
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out to ensure that these two variables correlated. The results of the correlation test can be 

seen in Figure 4.6: 

 

Figure 4.3 Pearson Correlation Test Result 

Based on the table of Pearson correlation test results, it is known that the value of Sig. 

(2-tailed) between the variable covid-19 and revenue is 0.026, so the value of Sig. (2-

tailed) < 0.05, means that there is a correlation between the two variables. 

4.4  Identification Risk Mitigation  

Risk mitigation is a way to manage risks and reduce the consequences of risks and 

prioritize risk management follow-up with the highest total effectiveness and cost-

efficient. The researcher compiled some proposed mitigations in the following table 

through the risk that is identified in the red zone. 

Table 4.6 Proposed Mitigation Table 

Risk Caused Prevention Action 

A large number of competitors Product Diversification 

COVID19 pandemic 
Providing additional products or services 

for the new normal era 

 

4.5  Product’s Price Calculation 

4.5.1  Production Cost 
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Production costs are all the costs related to the production of goods or services. In this 

research, the production cost is divided into raw material and labor costs. 

A. Raw Material  

Raw materials used in the production process that are easily traced to the product are 

called direct materials (Heisinger, 2009). The tables below represent the details of raw 

materials used for UVC LED installation and fogging disinfection. 

Table 4.7 UVC LED Raw Material Cost 

No. Description Qty Unit Price 

1 UVC LED 100 cm Rp 327.500 

2 Fiber cable 1.5 mm 50 cm Rp   7.500 

Total Rp 335.000 

Table 4.8 Fogging Disinfectant Raw Material Cost 

No. Description Qty Unit Price 

1 HOCl solution 50 ml Rp 13.000 

2 Disposable safety equipment 1 pcs Rp 15.000 

Total Rp 28.000 

 

B. Cost of labour 

The cost of labor is the wages and salaries that employees receive. It can be divided 

into two categories: the cost of direct labor and the cost of indirect labor. The table 

below represents the labor cost that is used for uvc led and fogging disinfectants. 

Table 4.9 UVC LED Labour Cost 

No Type of Cost Qty Unit Price 

1 Technician 3 person Rp 75.000 

 

Table 4.10 Fogging Disinfectant Labour Cost 
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No Type of Cost Qty Unit Price 

1 Technician 3 person Rp 45.000 

 

4.5.2  Cost of Service Determination 

Your cost of goods sold, also known as cost of sales or cost of services, is how much it 

costs to produce your business’s products or services. It is the sum of direct materials 

used and direct production labor used. The table below represents the calculation of the 

cost of goods manufactured per unit. 

  Table 4.11 UVC LED Cost of Good Manufactured 

No. Type of Cost Price 

1 Raw Material Cost Rp 335.000 

2 Technician Cost Rp   75.000 

Total Rp 410.000 

       

Table 4.12 Fogging Disinfectant Cost of Good Manufactured 

No. Type of Cost Price 

1 Raw Material Cost Rp 28.000 

2 Technician Cost Rp 45.000 

Total Rp 73.000 

4.5.3  Pricing 

The price of a product defined by the method used for this case is the cost-plus pricing 

method, which defines the price per unit by calculating all of the production costs plus 

the margin to cover all of the capital. The formula of the Cost-plus Pricing Method is: 

Pricing  = Total Cost + Margin 

               = Production cost + (Percentage profit x (Production Cost) 

Based on the formula, pricing can be determined. Thus, the result of the pricing is: 
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Table 4.13 UVC LED Cost of Goods Sold 

Element Amount Cost 

Production Cost Rp 410.000 Rp   410.000 

Profit 40% Production Cost Rp   164.000 

Price Rp   574.000 

 

Table 4.14 Fogging Disinfectant Cost of Goods Sold 

Element Amount Cost 

Production Cost Rp 73.000 Rp   73.000 

Profit 50% Production Cost Rp     36.500 

Price Rp   109.500 

Rounded Price Rp   110.000 

 

Based on the calculation, the selling price for UVC LED installation and fogging 

disinfectant (the maximum area is 50 m2) are Rp 574.000 and Rp 110.000 

4.6  System Dynamics Simulation 

4.6.1 Causal Loop Diagram 

Causal loop diagram (CLD) modeling was used to understand the current situation and 

possible risk management situation in PT. Fath Jaya Lestari. This model helps to identify 

the things that might be the source of risk. 
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Figure 4.4 Causal Loop Diagram 

Figure 4.2 shows a causal relationship that results from the weakening of economic 

growth in companies, increasing levels of business competition. In making a causal loop 

diagram, 11 variables can be found that affect the system. 

4.6.2 Stock Flow Diagram  

The next stage after the causal loop diagram is making a flow diagram of a simulation 

model consisting of stock - flow. Stock or accumulation reflects the system's state and as 

a generator of information, where actions and decisions are based on it (Rohmatulloh, 

2007). The stock model dynamic variables of quality risk assessment are identified in the 

following table.

Revenue

Sales

Demand

Marketing
Budget

Selling Price
Competitor

Price
Competition

+

+

+

+

+

+

+

-

Economic
Growth

COVID-19

Activity
Restricted

Distribution

-

+

+

+
-
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Figure 4.5 Stock Flow Diagram
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4.6.3 Model Verification and Validation 

A. Verification 

The process of verifying the dynamic risk assessment model uses several methods. They 

are first checking the relationship between variables and parameters so that there is a 

logical consistency in the relationship. Suppose there is an illogical or incorrect 

relationship between variables or parameters. In that case, Powersim will provide a "#" 

symbol on the link that connects the variable so that the relationship can be corrected. 

Second, checking the unit of analysis of variables or parameters to be consistent. 

Powersim will give a sign "?" meaning that the equation is still inconsistent with the unit 

of analysis it uses. Third, check the behaviour of the dynamic model of quality risk 

assessment on the key variables. The dynamic risk assessment model has succeeded in 

carrying out a simulation process for studying an abstract world model following the 

natural world's behaviour. His pattern of behaviour is exponential growth. Thus, the 

computer program and its implementation are correct and have shown behaviour and 

responses following the model's objectives. The verification process of the dynamic risk 

assessment model has complied with the verification procedure referred to by 

Schlesinger et al. (1979) in Rohmatulloh (2007). 

B. Validation 

Validation is the step to prove whether the model that has been made is following the 

actual system or not. There are several model validation techniques. In this study, the 

researcher used statistical validity by comparing the number of entries from the 

simulation results to the system. The test used in the model validation is the equality of 

means test and equality of variance test. The equality of means test is intended to 

determine the performance comparison between the real system with simulation models, 

which translates into an average value of the amount of output from these two 

populations. If the test result is that the average value does not differ significantly, it can 

be concluded that the model has sufficient validity to the output parameters - average. 

Here are the validation steps: 
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Table 4.15 Data of Simulation Result and the Real System 

No 
Output 

(Real) 

Output 

(Simulation) 

1 113230900 438266093 

2 169232467 267304145 

3 133693250 304486008 

4 89187900 235774883 

5 100734620 216970954 

6 90387991 218522262 

7 170248560 198685403 

8 240373000 182230941 

9 236412500 188650773 

10 302631610 232846884 

11 539913794 263357703 

12 779548400 284823771 

The following are the steps for the Equality of Means Test:  

- Calculates the mean of both population and standard deviation. 

Table 4.16 Mean and Standard Deviation Calculation Result 

 Real Simulation 

Mean 242978056 252659985 

SD 201658995 159796071.4 

N 12 12 

 

- Determining Hypothesis: 

H0: mean of simulation models = mean of the real system; There is no difference 

between historical data (actual) mean and simulated data mean. 

H1: mean of simulation models ≠ mean of real systems; There is a difference 

between historical data (actual) mean and simulated data mean. 

- Level of Significance: 
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Table 4.17 Significance Level 

α (α/2) 

0,05 0,025 

 

 

Figure 4.6 Graph for Acceptance of Equality of Mean Test 

H0 isn’t reject if - t 0.025 < t 0.025  

H0 reject if t value < - t 0.025 or t value> t 0.025 

- Statistical Test 

Determine the value of Sp2 first, assuming the variance of the two populations is the 

same, using the formula: 

𝑆𝑝2 =
(𝑛1 − 1)𝑣1

2 + (𝑛2 − 1)𝑣2
2

𝑛1 + 𝑛2 − 2
 

The value of Sp2 is 60684373349375400. Then proceed with calculating T value with the 

formula: 

𝑇𝑣𝑎𝑙𝑢𝑒 =
𝑀𝑒𝑎𝑛1 − 𝑀𝑒𝑎𝑛2

√𝑆𝑝2 × (
1

𝑛1
+

1
𝑛2

) 

 

Based on the results of the calculation of T value, the resulting value is = -0.96. 

- Statistical Decision 

From the calculations that have been done, it is known that the value is -2,048<T 

value<+2,048. So, it means that Ho is accepted or there is no difference in average 

between historical data (actual) and data from simulation results. So, it can be 

concluded that the result of the simulation and the real system are equal. 
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4.7  Market Research 

4.7.1 Sufficient Data Test 

A sufficient data test is conducted to determine the extent to which the existing data can 

represent several samples from the population. In this study, the number of questionnaires 

distributed to customers was 30. The formula used to test the adequacy of the data by 

Wiratna Sujarweni (2014), namely Slovin's Formula, which show in the calculation 

below: 

𝒏 =  
𝑵

𝟏 + 𝑵𝒆𝟐
 

Description: 

N : Number of questionnaires 

e  : Expected error 

Then the calculations are carried out as follows. 

𝒏 =  
𝟑𝟎

𝟏 + (𝟑𝟎 ∗ 𝟎. 𝟎𝟓𝟐)
 

𝒏 =  𝟐𝟖 𝒅𝒂𝒕𝒂 

Therefore, the data required is 28 data. It can be seen in the calculations that have been 

carried out that the value of n obtained is not greater than the value of N. It can be 

concluded that the data is considered sufficient because if n ≤ N (the number of 

theoretical observations is less than or equal to the actual observations made), then the 

data is declared to have sufficient for the desired error rate. 

4.7.2 Market Research Analysis 

A. Pre-Survey 

The data is collected by spreading the online questionnaire given to people who use air 

conditioners daily. The questionnaire was created using Google Forms, and it spread via 

Whatsapp. The primary purpose of this questionnaire is to know the potential of the 
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suggested product in the market. Thirty-one respondents answered the questionnaire. 

These are the summaries of the form: 

 

Figure 4.7 Source of Product Chart 

Chart shows where the respondents bought their air conditioner. From the chart, most of 

the respondents bought from the electronic retailer, which is 71% of 31 respondents. The 

rest, 29%, was bought from an authorized air conditioner dealer.  

 

Figure 4.8 Maintenance Services Chart 

The chart shows the respondents' preferences in choosing AC maintenance services. 

From the graph, more than half of the respondents chose an ac service company, 54.8% 

of them, to maintain their air conditioner. At the same time, the remaining 45% choose 

ac service maintenance from an ac repairer. 
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Figure 4.9 Air Conditioner Maintenance Service Usage Time 

This chart shows how long the respondents have used the ac and trust the ac treatment 

with a third party. Most of the respondents were users of ac and ac maintenance services 

for more than two years, which is 25.8% of the respondents had used it for around 3-4 

years, and 41.9% are more than five years. 

 

Figure 4.10 AC Maintenance Usage Time 

The chart represents the range of duration of ac use in a day. The highest percentage is 

from the respondent who uses air conditioner around 6-12 hours a day with 51.6%. Then 

the other 19.4% use an air conditioner more than 12 hours a day, 22.6% of respondents 

use it for around 3-6 hours a day, and the rest use it for less than 3 hours. 
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Figure 4.11 AC Maintenance Usage Time during Pandemic 

This chart shows the use of ac during the pandemic by respondents. Most of the 

respondents use air conditioning for 6-12 hours a day, with a percentage of 51.6%. After 

that, 22.6% of respondents used air conditioning for more than 12 hours, and the rest 

used air conditioning for less than 6 hours a day during a pandemic. 

 

Figure 4.12 Air Quality Preference 

This graph shows the opinion of respondents on air cleanliness. Almost all respondents 

agree that air cleanliness is essential. It can be seen that the highest score with a value of 

90.3% of respondents gave a scale of 5. It shows that respondents are aware of the indoor 

air quality around them. 
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Figure 4.13 Hygiene of Objects Chart 

Not only air cleanliness but the chart also shows that almost all respondents agree that 

the cleanliness of objects and rooms is essential. It can be seen from the results of the 

respondents' answers that none chose an answer that did not agree with the existing 

questions. 

 

Figure 4.14 Opinion of Covid-19 Transmission through Air  

More than 50% of respondents believe that the spread of the virus, especially COVID-

19, through the air, is included in the rapid spread. Respondents who disagreed were only 

about 3.2% of the total respondents who had filled out this questionnaire. 
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Figure 4.15 Opinion of Covid-19 spreading through fomite transmission 

The figure shows the opinion of respondents about Covid19 spreading, and 48.4% of 

respondents agreed with the question that covid19 is quickly spreading through the 

surface of objects. At the same time, the respondents who disagreed were 9.7% from the 

whole respondents.  

 

Figure 4.16 Opinion through the product on the AC 

The given bar in the figure shows the respondent's opinion on a product that can kill 

viruses, germs, and bacteria in the air conditioner, and 87.1% of respondents agreed that 

they need anti-virus, germs, and bacterial product. At the same time, respondents did not 

agree, only 3.2% of the respondents. 
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Figure 4.17 Opinion through the product 

The given bar in the figure shows the respondent's opinion on a product that can kill 

viruses, germs, and bacteria on objects in the room, and 90.3% of respondents agreed 

that they need anti-virus, germs, and bacterial product. In comparison, no respondent 

disagreed. 

B. Market Research Analysis 

 

Figure 4.18 UVC Awareness 

The pie chart represents how many respondents know UVC LED and the function of this 

product. 64.5% of respondents are unfamiliar with this product before, while the 

remaining 35.5% are familiar with this product and its function for hygiene. 
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Figure 4.19 UVC LED Preference 

The bar chart shows the interest of respondents in UVC LED products. More than 50 % 

of respondents are interested in having this product which is 38,7% very interesting, and 

22,6% are interested in the reason when the functions of the air purifier and air 

conditioner are combined, it will be more efficient because AC users do not need to buy 

separate air purifier products. Besides that, the rest respondent has not had an interest in 

this product because they are not needed yet. 

 

Figure 4.20 Preference Price of UVC  

The pie chart shows the respondents who think that the appropriate price for the purchase 

and installation of UVC LEDs on air conditioners is IDR 500.000 to IDR 1.000.000, as 
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much as 71%. Meanwhile, only 29% of respondents think that the right price is more 

than IDR 1.000.000 

 

 

Figure 4.21 Product Awareness of Fogging Disinfectant 

The pie chart represents how many respondents know fogging disinfectant for every 

surface, even for electronic. 54.8% of respondents are unfamiliar with this product 

before, while the remaining 35.5% are familiar with this product and its function for 

hygiene. 

 

Figure 4.22 Fogging Disinfectant Preference 

The bar chart shows the interest of respondents in fogging disinfectants. More than 50% 

of respondents are interested in having this product which is 48.4% very interesting, and 

19.4% are interested because the manufacture of independent disinfectants is not 
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guaranteed and is complicated. Besides that, the rest of the respondents have not been 

interested in this product because they are not yet needed. 

 

 

Figure 4.23 Price Preference of Fogging Disinfectant 

The pie chart shows the appropriate price for a disinfectant fogging service with a safe 

formula for all types of objects such as electronics. The result is more than 90% of 

respondents think that the appropriate price for it is IDR 100.000 to IDR 125.000 per 

50m2 (room with a size 5x10m). Meanwhile, less than 10% of respondents think that the 

appropriate price is IDR 126.000 to IDR 150.000 per 50m2 (room with a size 5x10m). 

4.8  Design Improvement 

Design improvement is a stage in the simulation to design and obtain alternative models 

that can improve a system. The previous simulation model is a model to determine the 

effect of risks on income at PT. Fath Jaya Lestari. It is known that revenue during the 

pandemic experienced significant fluctuations. Therefore, it is necessary to take mitigation 

and control measures and risk causes to reduce them. Mitigation steps that are input into 

the model are based on predetermined mitigations. The following is a design improvement 

model: 

1. Providing Additional Product (UVC LED and Fogging Disinfectant) 
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Figure 4.24 Additional Variable on Simulation 

The addition of variables made is the variable UVC LED selling price, UVC LED, UVC 

sales, fogging disinfectant, FD selling price, and FD sales. Based on those variables, the 

system dynamics simulation results will also differ from the previous situation. The 

following are the results of the simulation results of the experimental design. 

 

Figure 4.25 Design Improvement Simulation Result 
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CHAPTER V 

DISCUSSION 

 

5.1 Company’s Financial Performance Using Net Profit Margin  

Table 5.1 Result of NPM calculation in 2021 

Month Revenue 
Operational 

Cost 

Interest and 

Tax 
NPM 

January Rp 113,230,900 Rp 116,659,344 Rp 337,700 -3% 

February Rp 169,232,467 Rp 142,128,817 Rp 337,700 16% 

March Rp 133,693,250 Rp 121,193,220 Rp 337,700 9% 

April Rp 89,187,900 Rp 90,881,432 Rp 337,700 -2% 

May Rp 100,734,620 Rp 94,140,632 Rp 337,700 6% 

June Rp 90,387,991 Rp 83,918,681 Rp 337,700 7% 

July Rp 170,248,560 Rp 136,189,350 Rp 337,700 20% 

August Rp 240,373,000 Rp 165,010,510 Rp 337,700 31% 

September Rp 236,412,500 Rp 142,628,815 Rp 337,700 40% 

October Rp 302,631,610 Rp 181,636,630 Rp 337,700 40% 

November Rp 539,913,794 Rp 382,724,000 Rp 337,700 29% 

December Rp 779,548,400 Rp 620,179,600 Rp 337,700 20% 

From the results of the NPM calculation for 12 periods in 2021. In December, the highest 

achievement of revenue was Rp 779,548,400. However, when viewed from the profit 

margin, September and October had the highest profit margin, with revenue of Rp 

236,412,500 and Rp 302,631,610 while an operating profit of Rp 142,628,815 and Rp 

181,636,630. 
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Figure 5.1 Graphic of Net Profit Margin in 2021 

Figure 5.1 shows a graph of fluctuations in the Net Profit Margin in 2021 at PT. Fath Jaya 

Lestari. The graph shows that the NPM decreased two times, from February to April and 

October to December. The increase in the value of the NPM also occurred from January 

to February and April to September. 

Several factors affect the fluctuating value of NPM. One of them is the Covid-19 pandemic 

in Indonesia which affects the following companies: 

1. Income 

Some customers decide not to use the company's services in maintaining their AC. 

Customers who are still working with FJL, most of whom have AC with a large 

capacity. It is because many companies implement the WFH system during the PPKM 

period according to the government's decision, and they decide to carry out AC 

maintenance with their technician. 

The company's revenue comes from selling spare parts and routine and non-routine 

maintenance. Routine maintenance is standard maintenance for air conditioners with no 

problems or problems that can be handled with ordinary service procedures. The air 

conditioner is not cold because the air conditioner filter is dirty. Usually, AC 

maintenance is carried out at least once every three months for high-intensity use. The 

higher the intensity of the use of the air conditioner, the air conditioner must be cleaned 

frequently to clean the dust and dirt in the air conditioner filter. For non-routine 
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maintenance, it is maintenance for air conditioners with severe problems with regular 

maintenance procedures, such as freon that needs to be replaced or refilled, damaged 

capacitors, and other problems that ordinary people cannot solve about air conditioners. 

Apart from maintenance, the company's revenue also comes from sales of spare 

parts and air conditioning units. The table shows that the most significant income 

occurred in December, but the NPM value is not the highest. It is due to most of the 

income comes from the sale of the air conditioning unit, where the purchase price of 

the ac unit increases during 2021, so the profit obtained is not significant. Recently, 

there has been an increase in the price of spare parts and ac units. However, the company 

cannot immediately increase the selling price to customers because more and more 

shops and other service provider companies dare to provide lower prices than those 

given by PT. FJL. 

2. Expenditure 

In the company's cash flow, several months have expenses close to their income. This 

is because the incoming income is reduced, but many needs must be met, such as 

electricity, internet, employee salaries, and other needs. During the covid-19 pandemic, 

PT. FJL does not reduce employees. 

Some companies that still use FJL services require their technicians to check for 

Covid before entering the company, which is expensive. However, the company still 

had to follow the existing protocol. The company had to do mass swabs for all 

employees several times to track employees who were infected with the covid-19 virus. 

If there are employees identified as positive, they are required to self-isolate if there are 

no symptoms that need treatment at the hospital. The company bears the cost of treating 

several self-isolating employees for 14 days, starting with food, medication, and 

housing. 

5.2 Marketing Risk Analysis 

5.2.1  Risk Assessment using Risk Map Matrix 
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Based on the CLD image above, the author has identified 7 risk causes and calculated 

them using a probability index and severity index, then grouped the risks into a risk 

mapping according to their classification. 

The company's revenue received will be used as evaluation material in the budgeting 

for promotion. The leadership will approve the promotion budget if the revenue 

evaluation a few months previously has exceeded the specified target and the promotion 

evaluation has a positive impact. The more promotion budget proposals are approved, 

the marketing department will have many programs in the promotion campaign as a 

medium to attract customer attention. Thus, more customers can be reached through this 

campaign. The more customers who are aware of the products and services offered by 

the company, the greater the buying decision and the level of sales will also increase. 

With the increase in sales volume, the revenue received by the company also increases. 

Based on the analysis and identification of existing risks, it was found that the sources 

of risk R1 and R5 have a significant impact on the company, which can make business 

processes not run well. Efforts are needed to mitigate these risks. With risk mitigation, 

the company can minimize the company's level of risk. 

5.2.2  Correlation Test using Pearson Correlation Method 

The test results show that the Covid-19 variable correlates significantly to the company's 

revenue. When viewed from the value of Sig. (2-tailed) between the variable covid-19 

and revenue is 0.026, so the value of Sig. (2-tailed) < 0.05, means that there is a 

correlation between the two variables, from the value of Pearson's r – i.e., the correlation 

coefficient. That is the Pearson Correlation figure, which in this case is -.637. Pearson's 

r varies between +1 and -1, where +1 is a perfect positive correlation, and -1 is a perfect 

negative correlation. 0 means there is no linear correlation at all. The figure shows -.637 

indicates a significant negative correlation. It means variable covid-19 has a negative 

impact on the company's revenue. 

5.2.3  Risk Mitigation 

After knowing the results of the risk assessment and then selecting the risks that fall into 

the extreme category, namely the COVID-19 pandemic and a large number of 

competitors with the same product, then looking for suggestions for improvements to 
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these risks, in making suggestions for improvements in this study, two forms of proposals 

are used, namely product diversification the solution for a large number of competitors. 

Solutions for covid-19 provide additional products or services for the new normal 

era. The methods that can be used are product diversification, a solution from the many 

existing competitors. 

Product diversification was chosen as a solution to 2 prioritized risks. Product 

diversification by providing new products as additional alternatives but still in the 

company's line. This can open up new markets but not leave the old target market. The 

author proposed to offer two additional products: fogging disinfection and installation of 

UVC led on the air conditioner. 

5.3 Product Diversification 

Several journals state that product diversification has a positive impact on company 

performance. Diversification has been shown in numerous research that positively impacts 

businesses. Diversification improves resource allocation efficiency by lowering 

transaction costs (Weston, 1970), increases asset utilization and profitability (Teece, 1982, 

Williamson, 1975), protects against volatility (downside risk) in the acquisition of revenue 

(Andrew, 2013), and supports the risk-reward trade-off (Andrew, 2013). (Amit and Livnat, 

1989).  

5.3.1  UVC LED 

UVC claims to kill germs, bacteria, and viruses commonly used in air purifiers. UVC 

rays will disrupt DNA bases, especially thymine bases in microorganisms. Absorption of 

this light will form thymine dimers that will deactivate the DNA strand if formed in large 

quantities. That way, DNA replication will be disrupted so that the virus will eventually 

become inactive or die. Thus, the installation of UVC LEDs adds to the air conditioner's 

function, not only cooling but also killing viruses that are currently everyone's concern. 

Switch the function of the air purifier to ac.  

A. Specification of UVC LED 
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A method used to kill germs, such as viruses and bacteria, by destroying nucleic acids 

and proteins. This damage makes the germs unable to complete the processes needed 

to live gradually. 

Columbia University Medical Center reports for the first time that shallow doses 

of Far-UVC light kill more than 95% of the H1N1 influenza virus in the air. Far-UVC 

is ultraviolet C (UV-C) light that emits a narrow spectrum of UV-C at a wavelength 

of about 222 nanometres. [6] 

An air sterilizer designed to use ultraviolet light with a wavelength (λ). This tool 

can reduce the very significant number of bacteria, reaching 92.7% for bacteria-type 

microorganisms and 94.1% for fungi in a room volume of 1 m3 with a treatment time 

of 45 minutes [11]. In another study, a UV-C radiation-based room disinfection device 

consisting of four 30-watt Phillips TUV-T8 UV-C lamps placed on four different sides 

were tested. The test results show that UV-C exposure for 15 minutes is sufficient to 

remove the inoculum. [12]. 

The following are the UVC LED specifications proposed by the author: 

Table 5.2 UVC LED Specification 

Air Conditioner Spec. 

Air Flow Rate : 7.8 m^3 / minute 

Dimension (H x W x D) cm : 28.3 x 80 x 19.5 

Area (m^2) : 0.2264 

LED Strip Spec. 

Band (nm) : 254 nm 

Power : 7 Watt 

 

With the specifications written in the table, the UVC dose used to kill viruses, germs, 

or bacteria for 60 seconds is based on calculations by Kowalski as follows: 
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The UVC dose with the LED specification produces 1855 h/m^2 in 60 seconds. 

The following table shows that the percentage of virus inactivation with the dose used 

can inactivate the virus, reaching 99.99%. 

 

Figure 5.2 UVC Lethal Dose for Covid-19 

 

B. Installation Method 

UVC LED is typically used for mini-split systems and other limited space 

applications. Because space is tight, the best place for mounting the LED lights is 

usually inside the supply vent, with the light shining onto the blower wheel (which is 

prone to the worst mold growth). Make sure the blower is clean before installation. 

Air system preparation: 

First, remove the cover, then detach the drain pan to access the area behind; for the 

system with a non-removable drain pan, remove louvers and baffles to access the area 

behind. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7477605/
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LED strip mounting: 

First, determine the location for the LED strip, and clean the area with the alcohol 

wipe to make the area is clean before installation. Then, pass the connector cable 

through the hole. Peel off the paper from the adhesive backing on the LED strip a few 

inches at a time and press it down firmly onto the clean surface. 

Power supply installation: 

First, remove the control box cover and connect the wiring harness. Then, connect the 

LED strip in series and check the LED is working. Apply the UV warning sticker in 

an appropriate location. 

5.3.2  Fogging Disinfection 

The application of fogging is intended to deal with the threat posed by aerosol particles 

and make it possible for disinfectants to fumigate into areas that cannot be reached by 

wiping alone. A liquid may fog when it produces a mist composed of extremely minute 

particles. The mist is allowed to spread across the confined area. After settling on surfaces 

for several minutes, the mist then helps eliminate germs and viruses on those surfaces 

before quickly dissipating. A fogging machine works by first aerosolizing liquids with 

massive low-pressure air and then distributing the resulting mist via a nozzle. Fogging a 

liquid may produce particles with a size of fewer than 20 microns, in contrast to the 

traditional method of spraying, which generates particles in the range of 50 microns. 

A. Specification of Tools 

The tool used to perform fomite disinfectant is an ultra-low volume (ULV) machine. 

ULV cold fogging machines do not utilize heat to spread chemicals, allowing them a 

very safe and dependable approach to treating a range of environments, particularly 

inside. This fogging machine generates a high-power, low-pressure stream of air that 

is forced through a nozzle to create a super-fine mist with the following advantages: 

- Invisible Mist: Cold fogging machines don’t produce a visible fog; however, you 

can still see a very fine mist as it leaves the nozzle. 
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- Adjustable Droplet Size: ULV fogging machines are equipped with nozzles that 

can be adjusted to produce droplets of a consistent size—from about 5 to <50 

microns. This makes them useful for a wider variety of applications. 

- Coating Action: The cold mist produced covers surfaces with the solution, creating 

the damp layer usually required for the full effectiveness of the chemical treatment. 

The following are the specifications of the ULV cold fogging machine: 

Table 5.3 ULV Cold Fogging Machine Specification 

Power Supply (Watt) : 1000 

Tank Capacity (ml) : 7000 

Sprayer Volume (ml/min) : 470 

Droplet Size (µm) : 10 – 150 

 

B. Specification of Chemical 

Table 5.4 Solution Specification 

Solution name : Hypochlorous Acid 

Concentration : 200 ppm 

A good disinfectant and sanitizer should be safe for the skin, noncorrosive, effective 

in a variety of forms, and reasonably priced. In an oral maxillofacial surgery (OMS) 

practice, HOCl may be the disinfection of choice for coronaviruses. HOCl is an 

endogenous chemical found in all mammals that is efficient against a wide variety of 

bacteria. HOCl is produced by neutrophils, eosinophils, mononuclear phagocytes, and 

B lymphocytes in response to infection. 

C. Operating Method 

1. Before operating, inspect the machine. 

2. Fill the tank with the water and select disinfectant solution at the proper amount. 

3. To operate the fogging machine, plug the machine into the power source and switch 

on the power button to adjust the fogging strength as desired. 
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4. During operating the fogging, make sure to operate the machine facing away from 

the wind to allow the mist liquid to project properly. 

5.4 Selling Price Determination 

In determining the selling price, the researcher uses an as-is price setting, and then the 

price is set by adding a mark-up that is considered appropriate to the cost of the goods. 

The costs are classified into raw material costs and direct labour costs to form the cost of 

production. The raw material for installing UVC LEDs on the air conditioner is according 

to the air conditioner's dimensions. In this calculation, the author calculates the selling 

price for installing UVC LEDs on air conditioners with a capacity of 1 PK and fogging 

disinfectant for a room area of no more than 50 m2. The table shows that the total cost 

required to install UVC LED raw materials is Rp. 335.000, and fogging disinfectant is Rp. 

28.000. 

After calculating the costs incurred for raw materials, the next step is to determine the 

direct labour costs, which are remuneration provided by the company to all employees in 

the production process. From table 4.2, the total direct labour costs charged by each 

product are different, namely Rp. 75,000 and Rp. 45,000. Each employee works for 8 hours 

per day, starting from 08.00 to 16.00. 

From table 4.4, it can be seen that the total cost of goods was Rp. 410,000 and 73,000. 

The result is the sum of the cost of raw materials and labour costs. Then the calculation of 

the selling price with the desired profit of the company uses the full costing approach; the 

production costs were Rp. 410,000 and Rp. 73,000, the result of the sum of the costs of 

raw materials and labour costs. The selling prices obtained were Rp. 574,000 and Rp. 

110,000, with the company's desired profit of 40% for installing UVC LEDs and 50% for 

fogging disinfectants. 

5.5 System Dynamic Simulation 

5.5.1 Causal Loop Diagram 

The high number of COVID-19 has caused the global economy to decline. Many 

companies have reduced or even suppressed the budget for the operation and 

maintenance of their assets so that the demand for care and even product purchases has 
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also decreased. This resulted in the number of sales obtained was also reduced. The 

decline in sales figures affects the amount of revenue received by the company.  

In order to prevent the spread of the Covid-19 pandemic, the government issued WFH 

regulations, social distancing, and regional quarantine. This regulation causes several 

expeditions to experience delays, and the lead time required is getting longer. If the 

distribution is late, the payment from the customer also experiences a setback or delay. 

The revenue obtained does not meet the income target that has been set previously. 

The results of operations run by PT. Fath Jaya Lestari is based on selling services and 

products at consumers' request. The higher the demand, the higher the number of sales 

obtained by the company. However, the high demand has also resulted in the emergence 

of companies and shops that offer almost the same products and services, so many 

competitors dare to offer lower prices for the same products. Here the company goes 

awry. If craving to keep winning the competition, the selling price must be suppressed, 

and the profit earned decreases. On the other hand, the company will lose customers if 

more competitors offer lower prices. This has an impact on the income received by the 

company will also decrease. 

The company's revenue received will be used as evaluation material in the budgeting 

for promotion. The leadership will approve the promotion budget if the revenue 

evaluation a few months previously has exceeded the specified target and the promotion 

evaluation has a positive impact. The more promotion budget proposals are approved, 

the marketing department will have many programs in the promotion campaign as a 

medium to attract customer attention. Thus, more customers can be reached through this 

campaign. The more customers who are aware of the products and services offered by 

the company, the greater the buying decision and the level of sales will also increase. 

With the increase in sales volume, the revenue received by the company also increases. 

5.6 Market Research Analysis 

5.6.1 Pre-Survey 

Respondents in this study are people who use air conditioners. The data is collected by 

spreading the online questionnaire given to people who use air conditioners daily. The 
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questionnaire was created using Google Forms, and it spreads via Whatsapp. The pre-

survey aims to ensure that the respondents meet the target specifications. 

The selected respondents are those who use air conditioners daily. Most of the 

respondents bought the air conditioner from a retailer. It could be due to the difference 

in prices offered by retailers, where they dare to provide lower prices than those offered 

by authorized dealers. Whereas retailers and authorized dealers supply products from the 

same distributor, they get the exact purchase price. Most respondents perform ac 

maintenance with ac maintenance service providers with professional technicians who 

have conducted training on air conditioners. 

In contrast to air conditioning repairers, AC technicians (certified) will certainly 

understand more about installing air conditioners, either installing new or replacing air 

conditioners. Not only that, using the services of a company with an ac technician will 

provide a guarantee if there are problems during the warranty period. Unlike the ac 

repairman, if there are problems or damage due to the installation procedure, the shop 

guarantee cannot apply. 

Based on the survey results, the average respondent has used air conditioners for a long 

time. However, there are still many people who do not routinely carry out AC 

maintenance. It can be seen from the answers of respondents who answered not sure 

when asked how many times the respondent did AC maintenance in a year. Usually, this 

customer is a customer who does ac maintenance if they experience problems with their 

ac, such as the ac is not cold, and the air conditioner is leaking, the air conditioner emits 

an unpleasant smell. 

Based on the questionnaire results in chapter 4, most people use air conditioning, about 

6-12 hours a day. The survey results also found differences in the use of air conditioning 

before and during the pandemic. AC usage for more than 12 hours increased from 19,4 

percent to 22,6 percent. Due to activity restrictions, this increase occurred because many 

companies and schools had to carry out activities from home. At the same time, the 

percentage of respondents who use ac for less than 3 hours has also increased. It is the 

same reason as before, where these ac users are ac users within the office. Some 

respondents are ac users only when they are in the office. 
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During the COVID-19 pandemic, everyone has become more aware of environmental 

cleanliness, including air cleanliness. Based on articles published by WHO, briefly 

describe the possible modes of transmission of SARS-CoV-2, including contact, droplet 

(splash), airborne, fomite, fecal-oral, blood-borne, mother-to-child transmission, and 

animal to human. 

5.6.2 Market Analysis 

The data is collected by spreading the online questionnaire given to people who use air 

conditioners daily. The questionnaire was created using Google Forms, and it spread via 

Whatsapp. The primary purpose of this questionnaire is to know the potential of the 

suggested product in the market. 

Based on the survey result, most respondents agree that they need a product stated in the 

questionnaire, UVC LED, to kill germs, bacteria, and viruses in indoor air conditioners. 

Furthermore, a disinfectant fogging service can be used for all types of material objects. 

Because for this product, the liquid used is a special formula safe for all objects. So that 

customers do not have to bother and worry about disinfecting electronic goods and do 

not need to disinfect with their concoction as circulating on the internet, namely with 

bleach dissolved in water. However, this mixture is unsuitable for electronics, skin, and 

breathing if inhaled. 

For the price offered, the researcher has made observations for the product proposed. 

Several companies or shops have offered products offered by researchers. However, they 

are outside the scope of the research area, namely Balikpapan, and East Kalimantan. Most 

of them are located on the island of Java, so by adding shipping costs, the costs will be 

more. Meanwhile, the product proposed by the researcher does not only sell the product 

but also includes the installation of the product so that customers do not have to pay any 

more to hire a technician to install this product to their ac. 

5.6.3 Data Utilization after Pandemic Situation 

Based on the results of the market research questionnaire obtained from this study, it 

shows that the level of awareness of the proposed products is high, which is more than 

50%. So far, the urgency of using supporting products with additional health functions 

has attracted many enthusiasts with the Covid-19 pandemic. The Covid-19 pandemic has 
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increased the awareness of the Indonesian people about their health conditions. In the 

future, these data can be used as evidence that people are aware of these products and the 

basics for marketing. In the future, a marketing approach is needed that can change the 

level of awareness in sales. One of them is by determining segmenting, targeting, and 

positioning. The main focus in this STP marketing model is on the audience approach, 

not the product. This model focuses on selecting the segments that are most valuable to 

the business when designing a product marketing strategy so that the delivery of 

messages is more relevant to each of these audience segments. 

5.7 System Dynamic Model Analysis 

Based on the simulation results from the system model that has been made, it can be seen 

that the behaviour of each variable that becomes the reference for system performance 

tends to fluctuate. The fluctuation of these variables results from changes in demand for 

needs that are difficult to control. One of the influencing factors is the Covid-19 pandemic 

which has an impact on weakening economic development. Therefore, there has been a 

significant decrease in the amount of demand. As a company that provides AC units, spare 

parts, and materials, distribution is one of the crucial things to pay attention to because, for 

some types of AC or spare parts, the company does have inventory that must be stored so 

that if there is a demand for these items, they must be indented and sent from Jakarta as 

the central warehouse. Or directly from the assembly factory. If the delivery is from the 

fastest time, it takes about 14 days, but sometimes it can be more. For shipments from 

abroad, namely, directly from the assembly plant, it can take an even longer time because 

usually, the order must transit in several places before being sent to the company's address. 

With the pandemic, the company's distribution process experienced problems, namely the 

delivery time, which took longer than before the pandemic. Distribution delayed is due to 

restrictions on activities by the government so that this happens. 

Not only that, but the pandemic also impacts economic growth in Indonesia and the world, 

wherewith the decline in economic growth, the amount of demand will also decrease. 

Apart from the pandemic, business competition is also a factor that affects the company's 

revenue seen from the sales variable, whose value fluctuates. In the model that has been 

made, the risk factor affecting revenue is the level of sales represented by the demand 

being met and the amount of company spending. In the model built, it can be seen that the 
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income always obtained increases which were initially worth 0 rupiahs. After completing 

the simulation, the income obtained reached Rp. 1,228,911,248 with monthly income 

varying between Rp. 80,000,000 to Rp. 1,000,000,000 every month.  

In addition, the system dynamics model that has been created by the researcher has met 

the requirements of the validation technique, namely statistical tests. In the statistical test, 

the researcher uses a statistical test, namely the Equality of Means Test, with the parameter 

being tested is the amount of company income. The results of the test, the model is declared 

valid with a T-count in the Equality of Means Test is -0.96 with a limit of -2.048 <X<2.048. 

This means that Ho is accepted based on statistical tests. 

5.8 Design Improvement Model Analysis 

The experimental design is carried out to reduce the potential for risk events caused by the 

risk agent by making suggestions for improvements that are right on target and can be 

applied to the company. Before the researcher makes steps to manage risk, interviews, and 

discussions with experts on handling strategies that can handle risk agents are carried out 

and later proposed by the researchers. In the system dynamics model, experimental design 

can be done by changing the variables and relationships (links) contained in the model or 

by adding new variables to a model. 

Currently, FJL's source of income comes from 3 sales sources: sales of air conditioning 

units, sales of materials, and air conditioning maintenance services. In selling AC units, 

FJL still needs to improve because, in this aspect, FJL is still inferior to AC retailers who 

sell at lower prices. Not only from the aspect of selling AC units but from sales of AC 

maintenance services also experiencing the same thing. 

Based on the experimental design, the researchers tried to add auxiliary variables, namely 

UVC LED, UVC selling price, UVC sales, fogging disinfectant, FD selling price, and FD 

sales variables. In the UVC LED and fogging disinfectant variables, the researchers used 

the distribution of historical maintenance data and spare parts sales. The researcher uses 

the data from the pricing calculation in the previous chapter for the selling price variable. 

The result is that in the proposed model, there is an increase in revenue from the design 

improvement model. From this, it can be concluded that adding supporting products can 

help companies improve their performance.  
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The additional product aims to increase the company's financial performance, which in the 

initial condition, there is an NPM value which is under 0%. Adding some supporting 

products that are expected to meet customer needs can increase the company's revenue and 

the resulting profit. Not only that, but the addition of supporting products can also increase 

the company's target market. Many respondents agreed that the product suggested by the 

researcher was the product they required, particularly during the pandemic, as seen by the 

questionnaire findings, which revealed that some respondents did not use services from air 

conditioner service providers. It proves that the firm not only strengthens its existing target 

markets the consumers who have already used the company's services. But also expands 

its new target market, which is people who have never used the company's service. 
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CHAPTER VI 

CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

1. Based on the research, the performance of the company can be measured using the Net 

Profit Margin calculation, and the result is that value of NPM in 2021 has a negative 

value NPM in January and April. There are several factors that impact the revenue, and 

the risk mapping shows there are 4 risks with 7 sources of risk. Based on risk mapping, 

the risk that should be solved first is a large number of competitors and the Covid 19 

pandemic. 

2. The proposed mitigation in this study is product diversification and providing additional 

products or services for the new normal era, which is fogging disinfection and 

installation of UVC LED on the air conditioner. The result of the simulation by adding 

2 additional products to the system shows that the revenue of the company is increasing, 

and from the customer’s side based on the survey indicates that more than 50% of the 

respondents are interested in the proposed product, UVC LED which is claimed that its 

radiation has effectively been used to kill viruses and bacteria and fogging disinfection 

to reduce fomite transmission of viruses and bacteria on the object surface, especially 

that are not accessible. 

6.2 Recommendation 

1. Doing more research to explore more solutions that can be used for the company. 

2. Conduct further research by equipping marketing methods such as marketing mix to 

help formulate effective marketing strategies so that companies can communicate 

products to the right target market and with the right message.  



62 

 

 

 

REFERENCES 

Adamu, N., Khalil Zubairu, I., Makarfi Ibrahim, Y., & Makarfi Ibrahim, A. (2011). 

Evaluating the Impact of Product Diversification on Financial Performance of 

Selected Nigerian Construction Firms. In Journal of Construction in Developing 

Countries (Vol. 16, Issue 2). 

Andriani Rahayu, A. (2018). THE IMPLEMENTATION OF RISK MANAGEMENT 

AND ITS EFFECT ON GOOD COOPERATIVE GOVERNANCE AND SUCCESS. 

Journal of Indonesian Economy and Business, 33(3), 243–256. 

http://journal.ugm.ac.id/jieb 

Bastian, I., & Suhardjono. (2006). Akuntansi Perbankan (1st ed.). Salemba Empat. 

Bramantyo. (2008). Manajemen Risiko Korporat. PPM Publisher. 

Brigham, F. E., & Houston, F. J. (2015). Fundamentals Of Financial Management. 

Cengage Learning. 

Charles, A. (2003). Incorporating Soft Variables Into System Dynamics Models : A 

Suggested Method and Basis for Ongoing Research. 

Dhaniya, W. (2018). ANALISIS DAN MITIGASI RISIKO DENGAN METODE RISK 

ASSESSMENT. Islamic University of Indonesia. 

Domínguez, C. R., Martínez, I. V., Piñón Peña, P. M., & Rodríguez Ochoa, A. (2019). 

Analysis and evaluation of risks in underground mining using the decision matrix 

risk-assessment (DMRA) technique, in Guanajuato, Mexico. Journal of Sustainable 

Mining, 18(1), 52–59. https://doi.org/10.1016/j.jsm.2019.01.001 

Dong, Q. H., & Vogel-Heuser, B. (2021). Modelling industrial technical compromises in 

production systems with causal loop diagrams. IFAC-PapersOnLine, 54(4), 212–219. 

https://doi.org/10.1016/j.ifacol.2021.10.036 

Fahreza. (2018). Pemodelan Sistem Dinamis Produksi Tahu pada UD Toha Jaya . 

Firdayani. (2018). Pemodelan Sistem Produksi Telur Ayam Ras pada PT Sumber Urip 

Agrisatwa. 

Forrester, J. W. (1961). Industrial Dynamics. MIT Press. 



63 

 

 

 

Hanafi. (2006). Manajemen Risiko Operasional. Pendidikan dan Pembinaan. 

Harahap, L. R., Anggraini, R., & Effendy, R. Y. (2021). Analisis Rasio Keuangan 

Terhadap Kinerja Perusahaan PT Eastparc Hotel, Tbk (Masa Awal Pandemi Covid-

19). In Competitive Jurnal Akuntansi dan Keuangan (Vol. 5, Issue 1). 

http://eastparc.co.id/investment/detail/1, 

Lokobal, A., Pascasarjana, A., Sam, U., Marthin, R., Sumajouw, D. J., & Sompie, B. F. 

(2014). MANAJEMEN RISIKO PADA PERUSAHAAN JASA PELAKSANA 

KONSTRUKSI DI PROPINSI PAPUA (Study Kasus di Kabupaten Sarmi). Jurnal 

Ilmiah Media Engineering, 4(2), 109–118. 

Malabay. (2008). Pendekatan Sistem Model Causal Loop Diagram (CLD) dalam 

Memahami Permasalahan di Perguruan Tinggi Swasta. 

Marhavilas, P. K., Filippidis, M., Koulinas, G. K., & Koulouriotis, D. E. (2019). The 

integration of HAZOP study with risk-matrix and the analytical-hierarchy process for 

identifying critical control-points and prioritizing risks in industry – A case study. 

Journal of Loss Prevention in the Process Industries, 62. 

https://doi.org/10.1016/j.jlp.2019.103981 

Marhavilas, P. K., Koulouriotis, D., & Gemeni, V. (2011). Risk analysis and assessment 

methodologies in the work sites: On a review, classification and comparative study 

of the scientific literature of the period 2000-2009. In Journal of Loss Prevention in 

the Process Industries (Vol. 24, Issue 5, pp. 477–523). 

https://doi.org/10.1016/j.jlp.2011.03.004 

Maulida, R. (2020). EBITDA: Definition, Function & Calculation Formula. 

Https://Www.Online-Pajak.Com/Tentang-Pajak/Apa-Itu-Ebitda. 

Mehmood, R., Hunjra, A., & Chani, M. (2019). The Impact of Corporate Diversification 

and Financial Structure on Firm Performance: Evidence from South Asian Countries. 

Journal of Risk and Financial Management, 12(1), 49. 

https://doi.org/10.3390/jrfm12010049 

Mukhambetov, T., Yerdavletova, F., Kurbanova, K., Mukhametzhanova, Z., & 

Sadvakassova, K. (2020). Analysis of financial indicators used to assess the 



64 

 

 

 

sustainability of companies. E3S Web of Conferences, 208. 

https://doi.org/10.1051/e3sconf/202020803049 

Nealon, K., Balter, P., Douglas, R., Fullen, D., Nitsch, P., Olanrewaju, A., Soliman, M., & 

Court, L. (2022). Using Failure Mode and Effects Analysis to Evaluate Risk in the 

Clinical Adoption of Automated Contouring and Treatment Planning Tools. Practical 

Radiation Oncology. https://doi.org/10.1016/j.prro.2022.01.003 

Nigam, N. K., & Gupta, C. P. (2021). Correlation-based Diversification and Firm 

Performance: An Empirical Investigation of India. Global Business Review, 22(2), 

442–458. https://doi.org/10.1177/0972150918811232 

Nikmah, E. (2015). ANALISIS RISIKO DAN STRATEGI MITIGASI RISIKO TERHADAP 

PROSES PENGEMBANGAN PRODUK BARU DI INDUSTRI FASHION. 

Oktariyani, A. (2019). Analisis Pengaruh Current Ratio, DER, TATO dan EBITDA 

Terhadap Kondisi Financial Distress Pada Perusahaan Manufaktur yang Terdaftar 

di Bursa Efek Indonesia. 14(1), 111–125. www.ekbis. 

Oladimeji, M. S., & Udosen, I. (2019). The Effect of Diversification Strategy on 

Organizational Performance. Journal of Competitiveness, 11(4), 120–131. 

https://doi.org/10.7441/joc.2019.04.08 

Pirogova, O., Zhilinkova, I., & Zasenko, V. (2021). Identification and analysis of market 

risks in the activity of business associations. E3S Web of Conferences, 284, 07017. 

https://doi.org/10.1051/e3sconf/202128407017 

Puspita Sari, D., Purwanggono, B., & Umiyatun, S. (2010). PEMENUHAN KUALITAS 

MENGGUNAKAN PENDEKATAN QUALITY RISK MANAGEMENT (STUDI 

KASUS DI PT. ASRINDO INDTY RAYA). In Jurnal Ekonomi Bisnis (Vol. 15, Issue 

2). 

Rizal, S. (2020). Analisis Risiko Pemasaran UMKM Studi Kasus pada Kuliner Dange 

Kabupaten Pangkajene. Muhammadiyah University of Makassar. 

Rono Kusumo, A., & Silvanita Mangani, K. (2021). Marketing risk analysis of red chili. 

Online) JURNAL MANAJEMEN, 13(4), 662. 

https://doi.org/10.29264/jmmn.v13i4.10168 



65 

 

 

 

Rosita, R. (2020). PENGARUH PANDEMI COVID-19 TERHADAP UMKM DI 

INDONESIA. JURNAL LENTERA BISNIS, 9(2), 109. 

https://doi.org/10.34127/jrlab.v9i2.380 

Roslita, E., & Vera, A. (2019). Pengaruh Diversifikasi Usaha Terhadap Kinerja 

Perusahaan dengan Kepemilikan Manajerial sebagai Variabel Pemoderasi. Jurnal 

Manajemen Bisnis, 22. 

Rossum, E. (2021). Diversification And Disruption: The Key To Resilience For 

Professional Services. 

Https://Www.Forbes.Com/Sites/Sap/2021/02/22/Diversification-and-Disruption-

the-Key-to-Resilience-for-Professional-Services/?Sh=7846db462bea. 

Sterman, J. (2000). Business Dynamics, System Thinking and Modeling for a Complex 

World. Http://Lst-Iiep.Iiep-Unesco.Org/Cgi-

Bin/Wwwi32.Exe/[In=epidoc1.in]/?T2000=013598/(100), 19. 

Subiantoro, S. (1144). Kyai Tapa No. I Grogol Jakarta Barat. In Jurusan Teknik Mesin. 

Fakultas Tekonologi Industri (Issue 11). 

Subiantoro, S. (2010). Kombinasi Preventive dan Reactive Maintenance dengan Simulasi 

Sistem Dinamik. In Jurusan Teknik Mesin. Fakultas Tekonologi Industri (Issue 11). 

Vinghøg, A. W., Muller, G., & Pennotti, M. (2010). Causal Loop Based Change 

Propagation and Risk Assessment Use of Automation Processes for Detection of 

Emergent Behavior in System Integration Testing View project Darwin View project. 

https://www.researchgate.net/publication/242758692 

Wardhana, A. (2018). Pemodelan Sistem Dinamis Produksi Suwar Suwir pada UD Rama. 

Weston, J. F., & Copeland, T. E. (1992). Managerial Finance (9th ed.). Dryden Press. 

Widayati, W. (2016). MAPPING AND PREFERENCE OF MARKETING RISK OF ECO 

SWEETENER “AREN SUGAR.” International Journal of Environmental Science. 

http://uho.ac.id 

Xu, J., & Liu, F. (2021). Nexus between intellectual capital and financial performance: An 

investigation of chinese manufacturing industry. Journal of Business Economics and 

Management, 22(1), 217–235. https://doi.org/10.3846/jbem.2020.13888 



66 

 

 

 

Zaenuddin, K. (2021). RESILIENSI PELAKU USAHA MIKRO KECIL DAN 

MENENGAH  (UMKM) BERBASIS DUSUN DI KABUPATEN BANTAENG 

PADA  MASA PANDEMI COVID-19. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


