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Abstract:  
The Lactic Acid Factory is designed with a capacity of 11,500 tons per year. The factory is located in 
the industrial area of Krakatau II Industrial Zone, Tegalratu, Ciwandan, Cilegon City. The company will 
be established as a Limited Liability Company (PT), with a total of 172 employees. The factory 
operates for 330 days a year, with a 24-hour production process each day. Lactic Acid is produced by 
reacting Acetaldehyde Cyanohydrin, Sulfuric Acid, and Water in a Stirred Tank Reactor (R-01) at a 
temperature of 125°C and a pressure of 1 atm. The reaction is exothermic, so cooling is applied to 
maintain the reaction temperature. The reactor output consists of a mixture of Lactic Acid, Sulfuric 
Acid, Water, Acetaldehyde Cyanohydrin, and by-products such as Ammonium Bisulfate. The plant 
requires a Fixed Capital of IDR 247,578,592,949 and Working Capital of IDR 356,875,821,038. 
Economic analysis of this Lactic Acid plant shows a pre-tax ROI of 72.7% and an after-tax ROI of 
58.2%. The pre-tax Payback Period is 1.2 years, and the after-tax Payback Period is 1.47 years. The 
Break-Even Point (BEP) is at 35.18% of production capacity, and the Shutdown Point (SDP) is at 
13.8% of production capacity. The Discounted Cash Flow (DCF) is 28.53%. Based on these 
calculations, the pre-design of the Lactic Acid plant is deemed worthy of further consideration. 
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INTRODUCTION 

The development of the chemical industry in Indonesia is progressing rapidly, as evidenced 
by the establishment of numerous chemical plants. The development of the chemical 
industry in Indonesia is aimed at enhancing the national capacity to meet the demand for 
chemicals domestically and internationally, in preparation for the era of free markets. 
Additionally, it addresses domestic employment challenges. 
 
The lactic acid industry, as one of the sectors in the organic industry branch, has 
comparative advantages that demonstrate the wisdom of developing the national industry, 
thereby reducing dependence on downstream industries for imports. However, planning the 
development of the lactic acid industry in Indonesia requires consideration of its comparative 
advantages. Microscopically, the development of this industry is expected to provide 
economic benefits. 
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The purpose of designing this plant is to understand the financial overview of the Pre-Design 
of a Lactic Acid Plant with a capacity of 11,500 tons per year, including production costs, 
utility costs, and other expenses. Additionally, it aims to assess the feasibility of the Pre-
Design results, determining whether the plant is viable for construction or not. 
 
LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 

Determination of Location 

The geographical location of a factory will affect its activities, including both the 
production process and product distribution, which, in turn, will impact the development and 
sustainability of the factory. Numerous factors must be considered in determining the 
location of a factory. The factory's location is generally determined based on the orientation 
of raw materials and market orientation, as this is economically significant. The chosen 
location for the factory is the Krakatau II Industrial Zone, Tegalratu, Ciwandan, Cilegon City, 
Banten, Indonesia, with the following considerations: 

1. Raw Material Procurement: Raw materials play a crucial role in location selection 
because proximity to raw materials is advantageous. The raw material for this Lactic 
Acid plant is obtained from PT. Asahimas Chemical, PT. Indo Acidatama Chemical, and 
PT. Indonesian Acids Industries, which are situated near the planned factory location. 

2. Marketing: Lactic acid is a material not consumed directly by the public but is needed as 
a semi-finished product in the food industry and as a component in pharmaceutical 
manufacturing. Therefore, the factory's location is strategically placed near industries 
requiring lactic acid. Placing the factory in Cilegon, close to the Jabotabek region with 
convenient access to the Cilegon East toll gate, ensures a good market reach, 
facilitating widespread distribution throughout Indonesia. 

3. Transportation Facilities: The impact of transportation factors on the factory location 
includes the transport of raw materials, fuel, supporting materials, and the products 
produced. To facilitate the transportation of raw materials, supporting materials, and the 
products produced, the factory's location should be in an area easily accessible by large 
vehicles. The chosen location is close to the port (Pelindo II), directly connected to the 
Cilegon East Toll Road to streamline the distribution of raw materials and products. 

4. Labor: Labor is a significant factor in selecting a factory location, as it can influence the 
factory's operational sustainability. Choosing a factory location in an area with a 
population possessing sufficient education ensures the availability of a skilled workforce 
in the vicinity, minimizing labor costs. Cilegon is deemed advantageous as it has 
numerous accredited educational institutions in Banten and surrounding areas, 
producing a well-educated workforce available for recruitment. 

5. Utilities: Utility facilities include water supply, fuel, and electricity. Electricity needs can 
be met through PLN (Perusahaan Listrik Negara). Water supply facilities can be 
obtained from river water or the local water company (PDAM) in the Banten Province. 

6. Climate: The climate in the Cilegon area is generally favorable and conducive to the 
establishment of a factory. 

7. Soil Type: The soil structure in the Cilegon area is good, with dry and friable soil types 
that pose no difficulties in project development. 

Determination of Capacity 

Based on data obtained from the Central Statistics Agency (BPS) in 2019, the demand for 
lactic acid in Indonesia tends to increase each year, and until now, there is no domestic 
production facility. Consequently, the domestic demand for lactic acid is still met through 
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imports from several countries, including China. Below is the import data for lactic acid from 
2015 to 2019: 

 

No Year Total (Ton) 

1 2015 7.285,40 

2 2016 7.378,00 

3 2017 8.284,55 

4 2018 7.779,99 

5 2019 8.323,12 

Here is the import data for lactic acid in Indonesia presented in the form of a graph:

 

Based on the lactic acid import graph, the equation obtained is y = 247.74x - 491,887, where 
x represents the import year, and y is the annual lactic acid demand (tons/year). 

According to the calculations, the lactic acid demand in 2024 is 9,538.76 tons. Therefore, the 
determination of the lactic acid factory’s production capacity adjusted to the predicted 
demand in 2024 is 11,500 tons/year. 
 
Company Management 

Company Structure The chosen form of the company is a Limited Liability Company 
(Perseroan Terbatas/PT), which is a legal entity. It is referred to as a "perseroan" because 
the capital consists of share sales and banking. A limited liability company must be 
established using an authentic deed. This company structure is led by a director responsible 
for the smooth operation of production, while the responsibilities of the shareholders are 
limited, and their wealth is separated from the company's assets. 

The company's capital is obtained from the sale of shares. If the company incurs losses, 
shareholders will only lose their invested capital, and it does not affect their personal assets 
to settle the company's debts. Moreover, the continuity of the company is not affected by the 
departure of shareholders, directors, or employees. 

Basis for Choosing the Limited Liability Company (Perseroan Terbatas) Form: 
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1. Company Continuity: Legal continuity of the company is more assured as it is not 
dependent on shareholders, who may change over time.   

2. Limited Liability of Shareholders: Shareholders have limited responsibility for the 
company's debts. This means that the risk for shareholders is limited to the amount 
of capital they have invested. 

3. Business Expansion: Easier access to additional capital by issuing new shares 
allows for business expansion. 

4. Transfer of Ownership Rights: Ease of transferring ownership rights by selling shares 
to others. 

5. Efficient Capital Management: Good management and socialization allow for efficient 
management of capital resources. 

6. Shareholder Decision-Making: Shareholders, through general meetings, can select a 
capable Board of Directors to run the company. The company is led by a Board of 
Directors consisting of a managing director and assisted by managers. The 
managing director is chosen by the general meeting of members and may not 
necessarily be a shareholder; it can be someone else. The day-to-day tasks of the 
directors are overseen by the general meeting of shareholders.  

The Board of Commissioners has the right to conduct its own examination or be assisted by 
factory accountants if the company does not operate as it should. The directors and 
commissioners are re-elected by the general meeting of shareholders after their terms 
expire. The highest authority in the limited liability company is the general meeting of 
shareholders, usually held annually. 

Organizational Structure 

To achieve high company efficiency, a well-structured organizational system is required. 
This organizational structure can determine the smoothness of the company's day-to-day 
activities in achieving maximum profit, continuous production, and growth. The company's 
organizational structure is designed similar to a business entity in the industrial and trade 
sectors, dividing units within the organization functionally. The organizational structure of the 
lactic acid factory consists of functions and relationships that represent the entirety of 
activities to achieve objectives. In the planning of this lactic acid plant, the selected 
organizational structure is line and staff. The advantages of this organizational structure are: 

1. Simplicity and Clarity: The organizational structure is simple and clear. 
2. Clear Task Division: Tasks are clearly divided between those performing core duties 

and those performing supporting tasks. 
3. Clear Authority and Responsibility: Authority and responsibility are easily understood, 

minimizing command and responsibility discrepancies for employees.  
4. Improved Decision-Making: Better and more efficient decision-making as staff can 

provide advice, perspectives, calculations, and more to their superiors.  
5. Effective Work Discipline: Work discipline can be well-executed. 
 
METHODS 
 

Economic Evaluation is used as the basis for decision-making on whether the factory is 
feasible to establish or not. The level of profitability and feasibility of the factory can be 
determined through calculations such as Return On Investment (ROI), Pay Out Time (POT), 
Break Even Point (BEP), Shut Down Point (SDP), and Interest (i) in the Discounted Cash 
Flow Rate (DCFR) calculation. 
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RESULT AND DISCUSSION 

1. Fixed Capital Investment (FCI) 
Fixed Capital Investment is the investment required to establish production facilities 
and their construction. FCI amounts to IDR 247,578,592,949. 

2. Working Capital (WC) 
Working Capital is the investment needed to operate the business/capital of a factory 
for a certain period. WC amounts to IDR 356,875,821,038.  

a. Production  

 Manufacturing Cost 
Manufacturing Cost is the cost directly related to the production process. 
Manufacturing Cost amounts to IDR 658,847,669,610. 

 General Expenses 
General Expenses are the factory's general expenditures not directly 
related to the production process, such as administration, laboratory, and 
research costs. General Expenses amount to IDR 101,744,534,268.22. 

b. Product Selling Price  
The selling price of the Lactic Acid product is determined based on the base 
price and the desired profit. The selling price of Lactic Acid is IDR 82,800 per 
kg, while the market price ranges from IDR 90,000 to 100,000.  

3. Feasibility Analysis 
a. Return on Investment (ROI) 

Return on Investment is the estimated profit that can be obtained each year 
based on the rate of return on the invested.  

ROI before tax : 72,7%  
ROI after tax : 58,2%  

b. Pay out Time (POT)  
Pay Out Time is the time required (in years) for the return of fixed capital 
invested based on the annual profit plus depreciation.  

POT before tax : 1,208 years  
POT after tax : 1,47 years  

c. Break Event Point (BEP) 
Break Even Point is the condition where the company can only sell 
(%) the intended product capacity, and the sales revenue is just 
enough to cover the total expenditure, making the factory neither 
profitable nor loss-making. BEP is achieved at 35.18% of production 
capacity. 

d. Shut Down Point (SDP) 
Shut Down Point is the condition where the sales revenue of the (%) 
intended capacity can only cover Fixed Costs and cannot cover other 
expenses, making it better for the factory to close. SDP occurs at 
13.8% of production capacity. 

e. Discounted Cash Flow Rate (DCF) 
DCF is a calculation system for the business interest rate from 
periodic cash flow receipts calculated every 1 year with a compound 
interest system over the service life (10 years of the plant's life) in a 
future-to-present manner from the invested capital. From the analysis 
results, the obtained DCF is 28.53%. 
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CONCLUSIONS 
 

1. From a technical standpoint, covering the procurement of production equipment, raw 
materials, production processes, production results, and labor, the Synthesis 
Technology is chosen in the pre-design of the Lactic Acid Chemical Plant with a 
production capacity of 11,500 tons per year.  

2. From an economic perspective, this Lactic Acid plant requires Fixed Capital of IDR 
247,578,592,949, and Working Capital of IDR 356,875,821,038. The economic 
analysis of this Lactic Acid plant indicates an ROI of 72.7% before tax and 58.2% 
after tax. The Pay Out Time (POT) before tax is 1.2 years, and after tax is 1.47 years. 
The Break Even Point (BEP) is at 35.18% of production capacity, and the Shut Down 
Point (SDP) is at 13.8% of production capacity. The Discounted Cash Flow Rate 
(DCF) is 28.53%. Based on the calculations conducted, the pre-design of this Lactic 
Acid Chemical Plant is considered feasible for establishment.  
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