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ABSTRACT 

Production and cost planning were several important things to be considered in making decisions for development 

of a company production. Revenues from production process of lateritic nickel ore mining in PT. ANTAM (Persero) Tbk, 

UBPN Sultra last few years only provided profit that did not reach the company’s target. The costs greatly affected 

economics of production and corporate profits, one of which was the cost of procurement of heavy equipment. The 

company was still using heavy equipment leasing services to carry out production activities. Based on these problems, it 

was necessary to do an analysis about production and decision making procurement of heavy equipment with a lease-

purchase alternative for year 2016 to 2020. The data used were costs, data company's production and price data from 

factors that affected the heavy equipments operation. Production was analyzed by using breakeven point analysis, whereas 

for deciding on leasing or purchasing was using incremental analysis and sensitivity analysis. Based on data processing and 

analysis, it was indicated that laterite nickel ore production in 2012-2015 would still be in a state of breakeven. Estimation 

results of production in 2016-2020 to maintain the safety limit production showed that production of nickel laterite ore 

would also still be in the breakeven point. Based on the analysis of incremental and sensitivity, when the heavy equipments 

lifetime lasted for five years, the procurement of heavy equipment by purchasing was more efficient compared to the lease 

option. 
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INTRODUCTION 
Break-even analysis is widely used as a 

management method to analyze the relationship between 

the sales volume and the profit of the firm (Laitinen, 

2011). In other words, break-even analysis is an analysis 

that shows the level of company production that does not 

earn a profit or suffer a loss. This analysis can provide 

information about minimum level of sales that has to be 

achieved in order to avoid a loss. The minimum level is 

considered as a break-even point. Break-even point is the 

point of sales or amount of sales or revenues to be 

generated in order to equal to its expenses (Sharma, 2014). 

In addition, the company also can determine how low the 

planned sales volume may decrease by using break-even 

analysis. In analyzing mining companies in Indonesia, 

application of analysis of the break-even point was 

affected by ups and downs of the industry due to several 

factors. The ups and downs phenomenon identified a 

significant change to company income (Soehardi, 2002). 

Another important thing in production planning is 

production costs. One of the costs that affect economic 

rate of mining production is costs of heavy equipment. PT. 

ANTAM (Persero) Tbk, UBPN Sultrais currently still 

using heavy equipment leasing services to carry out 

production activities. There is high possibility that mining 

life time of UBPN Sultrais still long, then purchase option 

can be an alternative to be considered in order to be more 

efficient. 

To do a proper production planning, this study is 

to analyze the breakeven point of production and decision 

making with an alternative procurement lease and 

purchase of heavy equipment. Decision-making must 

calculate changes that may occur when there is an increase 

or decrease in factors that affect the stability of the 

company's cost management using sensitivity analysis. All 

of this analysis can be used as a material consideration in 

the decision-making production management. Therefore, 

this study was conducted to determine the best alternative 

between leasing and purchasing option based on 

breakeven analysis and incremental production. 

 

LITERATURE REVIEW 

 

Break-even point analysis 

Break-even point of production was calculated to 

overview condition and stability of production in the year 

2012 to 2015. Production cost of the year 2016 to 2020 

was estimated to calculate the breakeven point of 

production. Break-even point of the year 2016-2020 was 

then used as a consideration in overseeing nickel laterite 

ore production. 

The break-even point was calculated by using 

equation 1 and 2 (Soehardi, 2002). 

 

BEP (Unit) = 
𝐹𝐶ሺ𝑃−𝑉ሻ                                               (1) 

 

Where: 

BEP = Break-even Point 

FC = Fixed cost 

P = Sales/unit 

V = Variable cost/unit 

 

BEP (Rp) = 
𝐹𝐶ሺଵ−𝑉𝐶/𝑆ሻ                                               (2) 
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Where: 

BEP = Break-even Point 

FC = Fixed cost 

VC = Variable cost 

S = Sales 

 

Incremental analysis 
Incremental analysis could be defined as 

examination of differences between alternatives. This 

analysis was conducted by calculating Internal of Return 

(IRR) and Present Value (PV) between leasing and 

purchasing cost of heavy equipments. Internal Rate of 

Return (IRR) may be defined as the rate that equates the 

initial investment with the future value of the resulting 

cashflow (Torries, 1998). This value was calculated for 

choosing the best alternative between leasing or 

purchasing heavy equipment. IRR was calculated using 

Equation 3 when NPV = 0. If the calculation result was 

greater than the payback target, then the best alternative 

would be the alternative with the greatest cost. 

 

NPV= 0 = [∑ 𝐶𝐹𝑡ሺଵ+𝑖ሻ𝑡𝑛𝑡=ଵ ] − 𝐼଴                                 (3) 

 

Where: 

NPV = Net Present Value 

CFt = Cash flow in the year t 

I0 = Investment in early year 

i = Discount rate (IRR) 

n = Project year 

 

The present value (PV) of each alternative was 

calculated first and then compared to the value of all 

alternatives. If cost is taken into account, then the selection 

of the best alternative is based on the smallest PV costs or 

expenses. If it is the reception that is considered, then the 

selection of the best alternative is based PV greatest 

acceptance. Present value can be calculated by using 

equation 4 (Blank and Tarquin, 1989). 

 

PV = − 𝐼଴ + 𝐴 ሺ𝑃 𝐴⁄ , 𝑖, 𝑛ሻ − 𝑆ሺ𝑃 𝐹⁄ , 𝑖, 𝑛ሻ                  (4) 

 

Where: 

PV = Present Value 

I0 = Investment in early year  

A = Annual value 

P = Present value 

F = Future value 

S = Salvage value 

i = Discount rate(IRR) 

n = Year/period 

 

Sensitivity analysis 

Sensitivity Analysis allows the study of how 

uncertainty in the output of a model can be apportioned to 

different sources of uncertainty in the model input 

(Saltelli, 2002). This analysis was conducted to determine 

sensitivity of IRR and Present Value on the factors that 

affected them. Sensitivity analysis wascarried out by 

creating 8 scenarios of production cost, which were: 

a) All of cost parameters were escalated by 5% and 

depreciation cost was calculated with equipment 

lifetime for 3 years. 

b) All of cost parameters were escalated by 5% and 

depreciation cost was calculated with equipment 

lifetime for 10 years. 

c) All of cost parameters were escalated by 5% and the 

purchase of equipment was made at once in the 

beginning with the lifetime of 3 years. 

d) All of cost parameters were escalated by 5% and the 

purchase of equipment was made at once in the 

beginning with the lifetime of 5 years. 

e) All of cost parameters were escalated by 5% and the 

purchase of equipment was made at once in the 

beginning with the lifetime of 10 years. 

f) All of cost parameters were escalated by 10% and 

depreciation cost was calculated with equipment 

lifetime for 3 years. 

g) All of cost parameters were escalated by 10% and 

depreciation cost was calculated with equipment 

lifetime for 5 years. 

h) All of cost parameters were escalated by 10% and 

depreciation cost was calculated with equipment 

lifetime for 10 years. 

 

MATERIALS AND METHODS 

This research was conducted at the nickel laterite 

ore mining, PT. ANTAM (Persero) Tbk. UBPN Sultra, 

Pomalaa, Kolaka, Southeast Sulawesi. Geographically, the 

study area was located on 121
o
31’ BT - 121

o
40’ BT dan 

4
o
10’ LS - 4

o
18’ LS. Data used in this research were data 

costs to calculate the total cost of production, the 

company's production data for the evaluation of 

production and price data from the factors that affect 

equipments operation. 

Processing and data analysis were conducted at 

the Laboratory of Mine Planning and Valuation using 

Microsoft Excel 2013. 

 

RESULTS AND DISCUSSIONS 

This research only counted the costsof nickel 

lateritic ore mining process and did not count the 

processing cost of ore into metal ferronickel. UBPN 

Sultra’s Production target in 2016was amounted to 380 

thousand tons of overburden and 358 thousand tons of 

high grade ore. In the year of 2016, there were six main 

heavy equipments that supported mining actitivities. Type 

and quantity of equipment application in 2016 were shown 

in Table-1. 

 

Table-1. Type of heavy equipment in mining activities 

(Mine Operation, 2016). 
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Breakeven point of production 
Based on the production and cost information, 

breakeven point was calculated with assumption that the 

company made sales of raw nickel ore without passing 

through ferronickel processing. The calculation results of 

breakeven analysis in 2012-2015 were shown in Table-2. 

 

Table-2. The results of breakeven analysis in 2012-2015. 
 

 
 

In order to avoid losses, there were two ways to 

do, which were by increasing the number of production or 

by increasing the grade ore. Data used were the production 

costs in the year of 2015 which then was escalated 3% for 

every year, then the cost was estimated for the calculation 

of breakeven analysis for the year of 2016 to 2020. The 

estimation results of the breakeven analysis were shown in 

Table 3. 

 

Table-3. The estimation results of breakeven analysis 

in 2016-2020. 
 

 
 

Achieved revenue values were greater than 

revenue value of breakeven analysis, then it was indicated 

UBPN Sultra production was still in state of breakeven. 

Conversely, if the achieved revenue values were smaller 

than revenue value of breakeven analysis, then UBPN 

Sultra would suffer losses. This estimation could maintain 

safety limit of production volume of nickel ore to keep the 

company from suffering losses. 
 

Needs of heavy equipment 

Quantity of heavy equipment affected cost 

budgeting. The amount of costs was an important 

consideration in the decision making lease-purchase of 

heavy equipment. The amount of heavy equipment was 

calculated based on the company’s production target with 

production volumes that could be produced by the 

equipment for every year (Table-4). 

 

 

 

 

 

 

Table-4. Quantity of equipment of 2016-2020. 
 

 
 

Incremental analysis 
 

Lease option 

PT. ANTAM (Persero) Tbk, UBPN Sultra was 

currently conducting nickel ore production by using rental 

equipments from one contractor in Pomalaa, namely PT. 

Satria Jaya Sultra (PT. SJS). In order to anticipate 

increasing costs, rental costs were escalated 5% every 

year. Total cost of lease option in the years 2016-2020 

were shown in Table-5. 

 

Table-5. Total cost of lease option in 2016-2020. 
 

 
 

Purchase option 
Purchasing cost was consisted of two types of 

cost, which were owning cost and operating cost. Owning 

cost had to be spent whether the equipment was operated 

or not. Owning cost was consisted of depreciation cost, 

capital interest cost, tax, and insurance. Operating cost was 

the cost occurred when the equipment was operated. 

Operating cost was consisted of maintenance cost, fuel, 

lubricant, and tire cost. Equipment leasing was conducted 

without counting the owning cost because it was already 

included in the rental fee. Purchasing plans for 2016-2020 

were calculated based on the amount of equipment and 

price which were escalated by 5% every year. Total cost of 

purchase option in 2016-2020 were shown in Table-6. 

 

Table-6. Total cost of purchase option in 2016-2020. 
 

 
 

Decision making for procurement of heavy 

equipment between leasing or purchasing option were 

conducted by incremental analysis. This analysis 

compared the costs between two alternatives by calculated 

the IRR and PV. IRR was calculated by looking at the 

differences between purchasing cost and leasing cost of 

the heavy equipment every year. PV of the leasing cost 

and the purchasing cost could be calculated individually or 
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could be calculated by determining differences between 

the both costs. Based on a minimum ROR of 15%, results 

of the incremental analysis for lease-purchase options of 

heavy equipment were shown in Table-7. 

 

Table-7. Incremental analysis. 
 

 
 

Cost difference between lease and purchase of 

heavy equipment was calculated and value of the 

difference was used in calculation of the IRR and PV. 

Negative sign indicated that the numbers used were 

expenditure figures (costs). Result of the analysis in Table-

7 showed the IRR was 31% which was greater than the 

targeted rate of return, showed that the best alternative was 

the purchasing option. 

The PV of purchase option - Rp133.017.024.938 

was smaller than the PV of lease option - 

Rp145.048.894.211, then the best alternative was to 

purchase the heavy equipments. If the PV had been 

calculated by using different cost, it should be considered 

whether the result was greater than 0 or less than 0. The 

PV obtained was Rp12.031.869.272, indicated the best 

alternative was decision to purchasing the heavy 

equipments. 

 

Sensitivity analysis 
The sensitivity analysis was conducted by 

analyzing the parameters affecting to see the possible 

changes that may occur. Values were analyzed in this 

study consisted of two variables, which were Internal Rate 

of Return (IRR) and Present Value (PV). Results of IRR 

and PV for each of five scenarios, each of which was 

calculated by incremental analysis, were shown in Table 8. 

 

Table-8. Sensitivity analysis. 
 

 
 

Based on this analysis, factor which was most 

affecting sensitivity of IRR and present value was 

equipment’s lifetime. This analysis provided some 

considerations that the lifetime greatly affected the cost. 

Different lifetime of equipment whether for 3 years, 5 

years, and 10 years would result in different machine 

condition. Equipment with lifetime of 5 and 10 years 

would be more in need of repair and maintenance 

compared with equipment that lasted for 3 years. In this 

case, the operator skill and the maintenance affected the 

equipment’s ability to survive and operate properly. 

Therefore, in deciding between renting or purchasing the 

equipment, one important thing to be considered was the 

lifespan of the equipment used. The better the way we 

used the equipment, the longer the life of the equipments. 

The longer the life of the equipments, the higher cost 

efficiencies could be achieved. 

 

Comparison of lease-purchase option 

Incremental analysis was conducted by looking at 

the Internal Rate of Return and Present Value between 

lease and purchase options. It could be seen that the 

procurement of heavy equipment by purchasing would be 

more efficient than leasing when the heavy equipments 

lifetime lasted for 5 or 10 years. However, 10-year old 

equipment would have costlier repairs. Therefore, 

equipment that lasted 5 years would be more efficient to 

be used. Based on the incremental analysis in Table-7, 

then comparison chart of lease and purchase option was 

shown in Figure-1. 

 

 
 

Figure-1. Comparison chart of lease-purchase option. 

 

The line graph showed that the costs for leasing 

option increased significantly compared to the costs for 

purchasing option that showed a decreasing line with 

smaller level of vertical difference. IRR was relatively 

high and larger than the target’s rate of return, therefore 

the purchase option was still better option. Based on the 

incremental analysis using prices that have been 

calculated, it was indicated that the cost of purchase option 

was greater than the lease option. Based on the value of 

IRR which was greater than 15% and the value of PV was 

positive (+) or more than 0 then buying the heavy 

equipment was still better option than renting.  

 

CONCLUSIONS 

Data processing and analysis of this research 

provide some conclusions, i.e., production and sales of 

nickel ore mining at PT. ANTAM (Persero) Tbk, UBPN 

Sultra in the year 2012 to the year 2015 reached the 

breakeven point of production and was still in a stable 

condition. 

Break-even estimated results for nickel ore 

mining in 2016 to 2020 showed that the nickel laterite ore 

production in UBPN Sultra was still in breakeven point. 

The estimation results could maintain safe limits nickel 
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ore mining production volume so companies did not suffer 

losses. 

IRR and PV in the sensitivity analysis showed 

that if using equipment with lifetime of 5 years, then it 

was better to make purchasing option, while using 

equipment with lifetime of 3 years, then the lease option 

was the best alternative. 

The best alternative procurement of heavy 

equipments for the production of nickel ore mining was 

the purchasing option with a service lifetime of 5 years. 
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