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Abstract – The objective of this study is mainly to analyze the economic feasibility of the wood pellet boiler in industry 
project at Thailand. The wooden pellets are expected to substitute fuel oil in furnaces boiler because the wood pellets are 
cheaper and more environmentally friendly than fossil fuels. Two scenarios including cost benefit analysis of current situation 
and the government subsidy (30%) on the furnaces investment are investigated. The financial feasibility is also evaluated based 
on three important factors in the project, i.e., NPV > 0, IRR >7.01 % and PBperiods≤ 7 years. The results showed that the wood 
pellet boiler for industrial enterprise is a good choice for financially feasible with benefit cost of fuel and there is also a 
worthwhile investment. 
 
Index Terms - Boiler, Economic value analysis, Wood pellet, Thailand 
 
I. INTRODUCTION 
 
The utilization of biomass as fuel for heat and power 
production is becoming increasingly important. Due to 
the requirement reduce carbon dioxide emissions into 
the atmosphere [1]. Wood pellet is one kind of 
biomass fuel that made from heated and compressed of 
agricultural residues such as wood shavings, saw dust, 
rice straw, corncob, cassava root, eucalyptus shell and 
fast growing tree. The benefits of wood pellet are a 
higher energy density, lower transportation and 
storage costs easier handling and usage.  
Up until now, several studies have been many 
interestingly studying on different kinds of the wood 
pellets and also its economicinfluence [2], [11]-[12]. 

Wood pellet fuel is normally use for heating in 
household. Moreover, the heat is use to boil the water 
to steam in industrial. However, it is not widely use 
because there is initial cost to change the furnace 
(boiler) as shown in Fig. 1 [2], [10]. 

Fig. 1. Fuel oil furnace (boiler) [10] 
 

Thai government has promoted PDP 2015 project [3], 
to Support the wood pellet fuel in small industrial 
boiler. The sources of wood pellet such as saw dust, 
Napier grass and husk. The aim of this work was to 
study the economic feasibility of the source of heat for 
an industrial boiler, using wood pellets. The economic  

 
analysis helps in the determining the criteria, subsidy 
or incentive required. The economic criteria of Net 
Present Value (NPV), Internal Rate of Return (IRR) 
and Pay Back (PB) periods are employed to  analyze 
the economic performance of different scenarios 
and thereby determine the use of local fuel derived 
from biomass would lessen the country’s reliance on 
fuel imports, the price of which can be volatile. 
 
II. METHODS 
 
A. Project Costs Analysis 
The economic parameters, i.e., NPV, IRR and PB 
periods, were analyzed with the assumption that the 
steam boiler capacity of 3 Ton/Hour was operated. Its 
overall Boiler efficiency and the project life-time were 
around 81.6% and 15 years, respectively. The cost 
data for boiler capacity of 3 Ton/Hour is also referred 
to the situation in February 2016 (1 USD = 35.84 
THB) [4]-[5]. 
 
The economic evaluation of the industrial project was 
assessed based on the investment cost, the operating 
cost and benefit [6]. The project feasibility was 
assessed based on localized conditions in the regions 
studied as well.  
 
(1) Investment Cost [5] 
The costsincluded the investment cost for wood pellet 
furnace, multi cyclone dust collector and screw feeder 
system are amount 228,794 USD. 
 
(2) Operating Cost 
The operating cost is assessed for evaluating the 
economic feasibility of project. The operating costs 
system was determine by the pollution control with 
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multi-cyclone, screw feeder machine and others, were 
approximately 62,118Baht per year (1,733 USD per 
year), electricity price rises by around 1.89% per 
year[3]for PDP 2015 and the extra employees are not 
required. 
 
(3) Benefit  
The fuel oil in industrial furnace with 174,088liters per  
year is amount of 4,322,597 Baht per year (120,608 
USD per year). However, the replacement of existing 
fuel oil furnaces system by sawdust pellet fuel, which 
was consumed amount of 492,826tons per year 
(1,724,892 Baht per year or 48,128 USD). The annual 
savings of energy cost can be up to 60% with the 
amount of 72,480 USD. 
 
(4) Economic Evaluation of the Project 
The economic profitability of the replacement of 
existing fuel oil furnaces with units using wooden 
pellets project was evaluated in terms of NPV over the 
project lifetime of 15 years.  
 
NPV is the sum of the total capital cost and the present 
value of all future cash flows at a specific discount rate 
of 7.01% for Thailand. The acceptance criteria for 
NPVis shown by (1), when the NPV is greater than 
zero, the project will be accepted.The greater the NPV 
of a project is the project had the more profitable. [7] 
 
IRR of the project is a specific discount rate, which is 
made to the total NPV of the project equal to zero. It is 
calculated according to (2). 
 
A minimum required rate of return of 7.01% for 
private investors is not less than the Minimum Loan 
Rate (MLR). Finally, SPP is defined as the period of 
time required to recover the cost of an investment. The 
secondary evaluation measure is used to appraisal SPP 
of an attractiveness of investment cost. In 
Thailand,implementing energy conservation measure 
shall have simple paybackperiod less than 7 years [8]. 

 

(1 )t

B CNPV
r




                        

(1) 
Where, NPV is the net present value, B is the benefit, 
C is the cost, t is the period and r is the discount rate. 
The IRR is the value of the discount rate for the value 
of NPV becomes equal to zero. IRR is given as follow 
[7]: 

(1 ) (1 )t t
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r r


    (2) 

 
PB period is defined as the length of time require to 
recover the cost of the investment by profit gaining.PB 
period is calculated through following equation [9]:  

 
Original Cost of InvestmentPB period

Annual Cash Inflows or Savings
 (3) 

III. RESULTS AND DISCUSSIONS 
 
B. Project Costs Analysis Results 
The financial evaluation of the project is represented 
in terms of NPV, IRR and PB periods, as shown in 
Table I.  
In the baseline scenario,the annually net profit and 
economic indicators, i.e., NPV, IRR and PBP, are 
thereby calculated. Asdemonstrated in Table 1, the 
NPV of this scenario is 0.41 million USD(NPV > 0), 
IRR is 30.29% (IRR>MLR) and payback periodis 3.23 
year. These results reinforce the belief that the 
replacement of existing fuel oil furnaces with units 
using wooden pellets is economically attractive, as 
shown in Fig. 2 and 3. 
 

 
Fig. 2. The replacement existing furnaces with units using 

wooden pellets [10] 
 

 
 Fig.3. The wooden pellet[10] 

 
In subsiding scenario [10], the government subsidy 
either 30% of the purchase of suitable furnaces 
(55,804USD) while the remaining percentage 
(172,991 USD) would be the responsibility of the 
private sector.Results show  
a significant promotion in NPV and IRR. The simple 
payback period is shortened to 2.45 years as well. The 
results indicated that government subsidy to promote 
use of pellets in the country may generate great 
incentive for investors to replace existing factory 
furnaces with units by wooden pellets. 
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TABLE I 
ECONOMIC INDICATORS OF DIFFERENT SCENARIOS 

 
 
CONCLUSION 
 
The economic feasibility of project was also 
investigated. The financial feasibility is also evaluated 
based on three important factors in the project, i.e., 
NPV  0, IRR  7.01 % and simple PB periods< 7 
years. It was found that the replacement of existing 
fuel oil furnaces with units using wooden pellets 
project by industrial enterprises is  
a worthwhile investment. 
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