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 (project)   
  (business-as-usual (BAU))    

(program)  (portfolio)  
  (business 

plan) 
  

 

 

1.  

 “  (project)”    
. . 2554  “ ” (  (2554)) 
 Oxford dictionary  “An individual or collaborative enterprise that is 

carefully planned to achieve a particular aim” (Oxford Dictionaries (n.d.)) 
 (

) 

 Oxford dictionary of business and management  “A set of 
activities intended to produce a specific output, which has a definite beginning and end. The 
activities are interrelated and must be brought together in a particular order based on 
precedence relationships between the different activities.” (Law (2016)) 

  
 ( ) 

Wikipedia  “Set of interrelated tasks to be executed over a fixed period 
and within certain cost and other limitations” (Project (2022, December 12)) 

  
( )  

   
Roberts and Economist Newspaper Limited (2013) 
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 Roberts and Economist Newspaper Limited (2013) 
 

  
      

     

    

   
  

 

2.  

  (business-as-usual (BAU)) 
 

  (fiscal year)  
(deadline)  

   
     

   
   

Roberts and Economist Newspaper Limited (2013)  6 
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1)  

  
 

 (defined deliverable)  

  ( )  (   
   (2560))  

 
 

 (   
(2564))   

  (organizational transformation)   
(business transformation) (Business transformation (2022, December 12))  
Kotter (2007)   

 
  

  (British Airways)  . . 2008-2010 
 

(Bogdanovska (2011)) 
 (business-to-business (B2B)) 

 (extranet) 
 (Bak (2016))  

2)  

  
  

  
  (defined end date) 

   

      (2562) 
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  Koenig (2007)  4  

 
  

 

 2 
   (deadline)   (milestones) 

   
  ( ) 

  
   (Clayton (2020)) 

3)   

   (fiscal year)  
  (defined budget) 

     
   

 
  (economy)  (efficiency)  (effectiveness) 
 (equity) (   (2533, 2535)) 

4)  

   
  

 (wide range of resources) 
  

 
  

Demilliere (2014)  
  

   (core competencies)  (team 
building)  (motivation)  
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5)   

 
  

  ( )  
( ) (peaks and troughs)  

 
   

  
    (

)  (Having the right 
people in the right place at the right time (Erickson (2009), Hagan (2013), Trost (2016)) 

6)   

  (life cycle)    
    

  
 

 
  

  Gray and Larson (2006) 
 4    (defining)  (planning) 

 (executing)  (delivering)  Cleland and King (1988)  
5    (conceptual phase)  (definition phase)  
(production phase)  (operational phase)  (divestment phase)  

 Project Management Institute (PMI, 2008)  5    
(initiating)  (planning)  (executing)  (monitoring and 
controlling)  (closure)  The Norwegian Agency for Development 
Cooperation (NORAD, 1994, 1999)  7  

 (identification)  (feasibility study)  
(project design)  (detailed planning)  
(monitoring)  (project review)  (evaluation)  
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  6  Roberts and Economist Newspaper 
Limited (2013)    (project risks) 

  
     

 (Project Management Institute [PMI], 2009)  

   
    

     (Roberts 
and Economist Newspaper Limited (2013)  Kotter (2012))  

 (  ,  ,    (2560)) 
  

 4   1)    
2)    3) 

  4)    

   
  

  
   

  
 

 

 

3.     

 (program)   
  (Joubert (2020)) 

   
    

    
  

     (Wrike (2023, January 26)) 
 (Roberts and Economist Newspaper Limited (2013)) 
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  (portfolio)  /  
  (Joubert (2020)) 

  
/   

   (Wrike (2023, January 26))   
(project-oriented organization)   

 (Gareis (2000)) 

Roberts and Economist Newspaper Limited (2013) 
  

1)  
  

2)  
  

3)  
  

4)    

5)  
  

6)    

7)    

8)  
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  Roberts and Economist 

Newspaper Limited (2013) 
  

1) /   

2) /   

3) /   

4) /   

5) /   

6) /  

7) /  
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4.  

   
   

  
 

 Kaufman and Herman (1991), Kerzner (2001), Mintzberg, et al. (2002), Kiechel (2010) 
  (corporate strategic planning) 

    

  
  (vision)    (mission) 

 ( )  ( )  
 

  (strategy) 
    (goals and objectives) 

  

  (plans) 
 

  (projects)  (programs)  (portfolios) 
   

 
 

  
  

 1.2-1.6  
     

  1.6  
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 1.2     ( ) (2562) 

  
 

   
 

 
 

 

 1.3     ( ) (2562) 

  

    
 

 

 1.4  .  ( ) (2562) 

   

    
 

 

 1.5  .   ( ) (2562) 

  
 

  1)   
  2) 

 3)     4) 
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 1.6    ( ) (2562) 

      

  1)  2) 
 3)  4) 

   
 

  

 SPI = Success with synergy and sharing (
) + Progress with partnership and positivity (

 ) + Integration of innovation and 
integrity (   ) 

 1)    
 

 
 

  
        

  
 

2)   
 

   
    

 
   

3)   
 (ECO industrial town)   

  J-Park  
  

 (eastern economic corridor (EEC))  



 1  

23 

    
   

  
 

 (special economic zones (SEZ))  

   
(  .   )  

  
 

  

  
global reporting initiative (GRI standard 2018) 

 (sustainable 
development goals (SDGs))  “
  ” 

 
 

 

  1) 
 2)  Rice Product  High 

Quality    
 3) 

  

4)  J-Park Sriracha Nihon Mura 

     
 5)  6) 

 (smart city) 

   

7)  8) 
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 4   

  1)   
  

  
 

 (sharing economy)   
(smart city)  5G 

 (EEC) 
2)   J-Park Sriracha Nihon Mura  

   community mall  

3)   
 4)  .    5) 

 6)  solar 
rooftop  24.5     
factory outlet 7)  

  ( )   

8)  “     
”  12  

 
   9) 

 10)  
   

 

 
   

 
  (business plan) 

  (board of directors) 
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  (2561)   ( . . .)  
 (functional organization) 

 
   

  
  

 

 1.7  

 3  
   

   1-3 
 4-6  7-9  

1  1   3 
 5  9 

 3   
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 1.2  

( ) 

 

5.  

  (business plan) 
   (balanced scorecard (BSC)) 

 Robert Kaplan  David Norton (Kaplan and Norton (1992, 1993, 1996, 2000)) 
 Analog Devices 

 (semiconductor)  1986-1992 (Schneiderman (2006)) 
 3   Lawrie and Cobbold (2004) 

   

 1 
 

    
 

 

   

 
 1 
 2 
 3 

 1 
 2 
 3 

 4 
 5 
 6 

 7 
 8 
 9 
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 2   
1   (key performance indicators (KPIs))  

 (critical success factors (CSFs)) 
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 (Govindaraju and Mabel (2015))  

(Semenescu and Curmei (2019)) 
  

   (Šebestová 
(2021)) 

11  (Pareto efficiency)  (optimal) 
   (better-off) 

   (worse-off)   
   

  Pareto improvement 
 Pareto improvement  (Pareto 

inefficiency) (Lockwood (2018)) 

12    
    (amenity) 

 (livability)  (recreation)  
(brand)  (animal welfare)  (Baker and Ruting (2014), Jacobs Group (2016)) 

13   ( )  ( )  
  (the third party) (CFI Team (2022)) 

 
  (Gruber (2018)) 

14  
   (the third party) 

 (CFI Team (2022)) 
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15   Burch and Henry (1974), Parkin (2016), Buchanan 
(2018) 

16  3, 4, 11, 12, 13, 14   
   

17      ( ) (2565) 

18  
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 (logical framework  log frame) 

 
 

 . . 1969 United States Agency for International Development (USAID) 
 (logical framework approach) 

 . . 1970-71 USAID   
 Practical Concepts Incorporated (PCI, 1975) 

  (non-governmental organization 
(NGOs))   (Goeschel, 
Weiss and Pronovost (2012), Logical framework approach (2023, July 2)) 

 (
)  ( ) 

 (  
)  

  (log frame table) 
  

   

 

1.  

 
   (design and 

preparation phase)  (implementation and operation 
phase)  (post evaluation phase) (The Asian Development Bank 
[ADB], 1997, 1998, 2017)1 

 



 2  

65 

  
    

 
  

 (goals)  (objectives)  (outputs)  (activities)  
(inputs)   

     
 

 5  The Norwegian Agency for 
Development Cooperation (NORAD, 1994, 1999)  ADB (1997, 1998, 2017)   

1)    (participation analysis)  

2)  (situation analysis)  

3)  (objective analysis)  

4)  (alternative analysis)  

5)  (log frame table)  

 5 
  (project proposal)  
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2.   

  (stakeholder)  
      

    
   

  
(participation analysis)  

    
 

  
 

 

  
 2.1   (stakeholder map) 
 Roberts and Economist Newspaper Limited (2013)  CFI Team (2022)  
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 (stakeholder matrix)  2.2  Roberts and 

Economist Newspaper Limited (2013)  2  
  

 4    (promoters) 
  (supporters) 

  (terrorists) 
  (hecklers) 

   
 

 
 

 

 2.2  (stakeholder matrix)* 

*  Roberts and Economist Newspaper Limited (2013) 
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(half-circle stakeholders)  

  

 (influential-support matrix)  2.2 
  

  
   

 (power-interest matrix) 
 

  

- -  (salience model)  3 
    

   

  Mitchell, et al. (1997), Fletcher, et al. (2003), School of Changemakers ( . . .),  
   (2546),    (2560)  

NORAD (1999)  ADB (1997, 1998, 2017)  

1)    ( ) 
 

2)      
  

3)  
 

 
  

 
 

4)   4 
  



บทที่ 2 การวางแผนและการออกแบบโครงการอย่างเป็นเหตุเป็นผล 

 

 
70 

 

เพ่ือให้มั่นใจได้ว่าจะเกิดการพัฒนาที่ดีข้ึนกว่าเดิม หากมีการสนับสนุนกลุ่มน้ันๆ แล้วจะก่อให้เกิดความขัดแย้งใด
ข้ึนมาบ้าง และมีมาตรการใดบ้างที่จะช่วยหลีกเลี่ยงความขัดแย้งดังกล่าวได้ 

5) วิเคราะห์กลุ่มที่มีความสําคัญสูงเหล่าน้ันโดยละเอียดย่ิงขึ้น เช่น ประเด็นปัญหาหลักที่กลุ่มเหล่าน้ัน
กําลังเผชิญหรือได้รับผลกระทบ (อาทิ ปัญหาด้านเศรษฐกิจ ด้านระบบนิเวศ ด้านวัฒนธรรม ฯลฯ) ประเด็นความ
ต้องการหรือความสนใจหลักตามมุมมองของกลุ่มที่มีความสําคัญสูงเหล่าน้ัน ประเด็นจุดแข็งและจุดอ่อนของกลุ่มที่
มีความสําคัญสูงเหล่าน้ัน และประเด็นความสัมพันธ์เชื่อมโยงระหว่างกลุ่มต่างๆ (อาทิ ความขัดแย้งทาง
ผลประโยชน์ รูปแบบความร่วมมือ การพ่ึงพาอาศัยกับกลุ่มอื่นๆ ฯลฯ)  

6) ตัดสินใจว่าจะให้ความสําคัญสูงต่อความสนใจและมุมมองของกลุ่มใดบ้าง เมื่อมาถึงกระบวนการ
วิเคราะห์ปัญหาในขั้นตอนถัดไป 

 

3. การวิเคราะห์สถานการณ์ที่เป็นปัญหา  
การวิเคราะห์สถานการณ์ที่เป็นปัญหา (situation analysis) หรือที่นิยมเรียกกันว่า การวิเคราะห์แผนภูมิปัญหา 
(problem tree analysis) เป็นข้ันตอนพ้ืนฐานอันสําคัญท่ีจะช่วยสร้างความสัมพันธ์เชื่อมโยงระหว่าง
วัตถุประสงค์ท่ีต้องการจะบรรลุในลําดับข้ันต่างๆ  

วัตถุประสงค์ของการแก้ไขปัญหาสามารถมีได้หลากหลายลําดับข้ัน (ดูหัวข้อถัดไป) ในขั้นตอนน้ีจะเป็นการ
วิเคราะห์สถานการณ์แวดล้อมเพื่อระบุปัญหาที่ต้องการจะแก้ไขปรับปรุงให้ดีข้ึน เป็นข้ันตอนการระบุปัญหาสําคัญ
ต่างๆ ที่อยู่ภายใต้สถานการณ์แวดล้อมน้ันๆ และทําการกําหนด ปัญหาหลัก (focal problem หรือ core 
problem) ออกมาให้อยู่ในรูปของแผนภูมิปัญหา เพ่ือใช้แสดงความสัมพันธ์เชื่อมโยงระหว่างสาเหตุต่างๆ ของการ
เกิดปัญหาหลักและผลกระทบต่างๆ ของปัญหาหลักน้ันๆ โดยมีหลักแนวคิดว่าหากเราสามารถกําจัดหรือลดสาเหตุ
ต่างๆ ของการเกิดปัญหาหลักลงได้บ้างแล้ว ผลกระทบต่างๆ ของปัญหาหลักน้ันๆ ก็ควรจะต้องหายไปหรือบรรเทา
ลงด้วยเช่นกัน  

ด้วยเหตุน้ีเองจึงกล่าวได้ว่า การทําโครงการเพียงโครงการใดโครงการหนึ่งจึงไม่สามารถรับรองหรือ
รับประกันได้เลยว่าจะสามารถกําจัดหรือลดปัญหาหลักลงได้ทั้งหมด เพราะปัญหาหลักอาจเกิดข้ึนมาจาก
หลากหลายสาเหตุมากมาย การกําจัดปัญหาหลักหรือลดปัญหาหลักลงทั้งหมดอย่างสิ้นเชิงจําเป็นต้องกําจัดหรือลด
สาเหตุของการเกิดปัญหาหลักน้ันๆ ท้ังหมดอย่างสมบูรณ์ น่ีจึงเป็นที่มาที่ทําไมการแก้ไขปัญหาหลักหน่ึงๆ จึง
จําเป็นต้องมีโครงการหลากหลายโครงการ โดยแต่ละโครงการมีวัตถุประสงค์เพ่ือต้องการกําจัดหรือลดสาเหตุใด
สาเหตุหน่ึงหรือหลายๆ สาเหตุของการเกิดปัญหาหลัก แต่เราไม่สามารถรับรองหรือรับประกันได้เลยว่าการทําเพียง
โครงการใดโครงการหน่ึงจะสามารถกําจัดหรือลดสาเหตุของการเกิดปัญหาหลักได้ทั้งหมดอย่างสิ้นเชิง 
วัตถุประสงค์ของการแก้ไขปัญหาหลักจึงสามารถมีได้มากมายหลายลําดับข้ันน่ันเอง 
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4.   

 (objective analysis)   (objective tree) 
 (means-ends relationships) 
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5.   
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 (alternative analysis) 
 NORAD (1999)  ADB (1997, 1998, 2017)   
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1)   

2)    

3)    

4)    

5)    

6)     

7)    

8)    

9)   

10)   
   

    

11)   
 

 

6.7 4  

 
 5 

  

     
         

     
  



 2  

103 

  
  

1)  

 
 

  
 

  
  

  
 

 1) 
 2)  3)  

4)  5)  6)  7) 
 8)  9)  10)  11)  12) 

 13)  14)  

  
 

  

   

 
 

  
 

  
  

2)   

 



 2  

104 

 
   

  
 

  
   

2.11   

3)  

 
 2.11 

 2.12  

  
 

   
  

   

 
 

   
  

4)  

    
  2.12  

  
  

  
      

  
  



 2  

105 

 
 

 3  
  1   2 

  3  
 2.8   

 1  
   

   1 
  

   
 

 2.13 

5)  

 2.13 
 2.9  

   
 

    
  

  
     

      

  
  

 
 500,000   3  

 1  

 
  



 2  

106 

 80  2  
  

 7  3  
 

/   

   (
)  2/8 

  

 
  3/9 

    

 3  
  

  4/8, 
3/7, 4/5   

 
 
  

 
   

 3/7, 4/8, 3/7  
  (PM2.5) 

  

 

 

 

 



 2  

107 

 

 

 

 

 

 

 

 

 

 

 

 2.11  

 

( ) 

 

 

 

 

 

 

   

  

 

  
 

 

 

 

 

 



 2  

108 

 

 

 

 

 

 

 

 

 

 

 

 2.12  

 

( ) 

 

 

 

 

 

 

 

  

  

 

   

 

 

 

 

 



 2  

109 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2.13  

 

( ) 

 

 

 

 

 

  

 

 

 

   

 

 

 

 

 

 1 

 2 

 3 



 2  

110 

 2.8  –  

 
 1 

(
) 

 2 
(

) 

 3 
(

) 
     

     
     

     
    

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 2
 

 

11
1 

 2
.9

 
 

 
(d

es
ig

n 
su

m
m

ar
y)

 
 

(p
ro

je
ct

 t
ar

ge
ts

) 
 

(p
ro

je
ct

 m
on

ito
rin

g 
m

ec
ha

ni
sm

) 
/

 
(r

isk
s/

as
su

m
pt

io
ns

) 

 (g
oa

ls
) 

1.
 

 
1.

 
7 

 3
 

 

 
1.

 
2.

/
 

/
 

1.
 (3

/7
)  

2.
 (4

/8
) 

3.
 (3

/7
) 

 (o
bj

ec
tiv

es
) 

1.
 

 
1.

 8
0 

 2
 

 

 
1.

 

/
 

1.
 (4

/8
)  

2.
 (3

/7
) 

3.
 (4

/5
) 

/
 (o

ut
pu

ts
/o

ut
co

m
es

) 
1.

 
2.

 

/
 

1.
 5

00
,0

00
 

 
 3

 
  

2.

 1
 

 

/
 

1.

  
2.

 

/
/

 
1.

 (3
/9

) 

 (a
ct

iv
iti

es
) 

1.

 
2.

 
3.

 
 

 
 

 (i
np

ut
s)

 
1.

 
 

2.
 

3.
 

 
 

 
4.

 
 

 
 

 
1.

 
2.

 
 

3.
 

 

/
 

1.
 (

) (
2/

8)
 

 
 



 2  

112 
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3.  All Metal Parts    
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 All Metal Parts   Eisenhower matrix8 
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 2.11  mobile application  Super Bank  

   /  

 (goals)  

 

 

 25 
 

 

 

 

 (5/8) 

 (objectives) 

 

 

 
mobile application 

 100,000 /  
 6  

 

 
mobile application 

 

 

 (7/7) 

 (outputs) 

Mobile application 
 

 

 
mobile application 

 80 
 3   

 IT 
 1 ./   0.5 

./  

 

 IT 
 

 

 (3/9) 

 (activities) 

 IT 

 server 

 hardware 
 

 (inputs) 

 IT 
big data, security network 

 
server 

 
hardware 

 

  
  

 

 
 

  

 

 
 

(4/3) 

 hardware 

   
 (5/9) 

 

 

 



 2  

135 

7.  3  All Metal Parts  
 2.12 

 NORAD (1999)  2.12 
   

 

 2.12  All Metal Parts  

   /  

 (goals)  

 

 

 10%    
 
 

 

 (machine check 
sheet)  

 

 (3/9) 

 (objectives) 

 

 

 85% 
 

 

 

  

 

 (5/7) 

 (outputs) 

 

 

 95% 
 

 

 

 

 
 

  (4/9) 

 (activities) 

 
   

 
 

 

 (inputs) 

 

 

 
 

 

 (  3 ) 

 (ISO 15489) 

 

IT 

 

 (5/3) 

 (4 /7) 

 

 

 

 



 2  

136 

8.  4    
 2.13 

 NORAD (1999)  2.13 
   

 

 2.13  

   /  

 (goals)  

 

 

 30  1  

 

 

 

 (4/9) 

 (1/9) 

 (objectives) 

 

 

 40 
 6  

 

 

 

 (2/9) 

 (outputs) 

 

 

 (
) 

 

 80  3  

 50  2
 

 80 
 3  

 

 

 

 

 

 
(5/8) 

 (7/7) 

 (1/7) 

 (activities) 

 
   

 
 

 

 (inputs) 

 

 

 

 

 

 

 
 

 

 

 

 (2/8) 

 (5/5) 

 (5/8) 

 

 



 2  

137 

 

CFI Team. (2022). Stakeholder. Corporate Finance Institute (CFI). 
https://corporatefinanceinstitute.com/resources/accounting/stakeholder/ 

Cleland, D. I., & King, W. R. (1988). Systems analysis and project management. McGraw-Hill.  

Fletcher, A., Guthrie, J., Steane, P., Roos, G., & Pike, S. (2003). Mapping stakeholder perceptions for a third 
sector organization. Journal of Intellectual Capital, 4(4), 505-527.  

Goeschel, C. A., Weiss, W. M., & Pronovost, P. J. (2012). Using a Logic model to design and evaluate quality 
and patient safety improvement programs. International Journal for Quality in Health Care, 24(4), 330-
337. 10.1093/intqhc/mzs029  

Grasso, P. G., Imas, L. M., Fostvedt, N., & Norway Direktoratet for utviklingshjelp. (2013). Use of evaluations in 
the Norwegian development cooperation system Report 8/2012. Norwegian Agency for Development 
Cooperation.  

Gray, C. F., & Larson, E. W. (2006). Project management: The managerial process. Irwin McGrawi-Hill.  

Logical framework approach. (2023, July 2). In Wikipedia, The Free Encyclopedia. 
https://en.wikipedia.org/w/index.php?title=Logical_Framework_Approach&oldid=1163088651  

Mitchell, R. K., Agle, B. R., & Wood, D. J. (1997). Toward a theory of stakeholder identification and salience: 
Defining the principle of who and what really counts. The Academy of Management Review, 22(4), 853-
886.  

Practical Concepts Incorporated. (1975). Guidelines for teaching logical framework concepts. Author.  

Project Management Institute. (2008). A guide to the project management book of knowledge (PMBOK® 
guide) (4th ed.). Author.  

Project Management Institute. (2021). The standard for project management and a guide to the project 
management body of knowledge (PMBOK® guide) (7th ed.). Aurhor.  

Roberts, P., & Economist Newspaper Limited. (2013). Guide to project management: Achieving lasting benefit 
through effective change (2nd ed.). Economist and Profile Books Ltd.  

School of Changemakers. ( . . .). Stakeholder Analysis:  . 
https://www.schoolofchangemakers.com/  

Team Asana. (2022). The eisenhower matrix: How to prioritize your to-do list. 
https://asana.com/resources/eisenhower-matrix 

Terms of reference. (2023, January 3).  In Collins dictionary. 
https://www.collinsdictionary.com/dictionary/english/terms-of-reference  



 2  

138 

The Asian Development Bank. (1997). Guidelines for the economic analysis of projects. Asian Development 
Bank.  

The Asian Development Bank. (1998). Economic analysis of projects [CD-ROM]. Perth, Australia, ABC 
Multimedia.  

The Asian Development Bank. (2017). Guidelines for the economic analysis of projects. Asian Development 
Bank. https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-
projects.pdf  

The Norwegian Agency for Development Cooperation. (1994). Evaluation of development assistance. 
Handbook for evaluators and managers. Ministry of Foreign Affairs. Author.  

The Norwegian Agency for Development Cooperation. (1999). The Logical Framework Approach (LFA), 
Handbook for objectives-oriented planning (4th ed.). Author.  

True Digital Academy. (2564). Sandbox   ? [Facebook page]. 
https://www.facebook.com/TrueDigitalAcademy/posts/1457689874564025/ 

 . (2564).  . 
.  

 ,  ,  ,  ,  ,   . (2560). 
 (Stakeholders Analysis). .  

 ,   . (2546).  . 
, 12(6), 865-875.  

  . (2565).  Phuket Sandbox 
 Samui Plus. https://london.thaiembassy.org/th/content/phuket-

sandbox?page=5d6636cd15e39c3bd00072c2&menu=5d6636cd15e39c3bd00072c3 

 

 

1    Cleland and King (1988), The Norwegian Agency 
for Development Cooperation (NORAD, 1994, 1999), Gray and Larson (2006), Project Management Institute 
(PMI, 2008, 2021)  The Asian Development Bank (ADB, 1997, 1998, 2017)  1 

2     
  (PMI, 2021) 

  
   

  (Terms of reference (2023, January 3)) 



 2  

139 

3   (workshop) 
   

   
  

   ( ) 
   

4    
  

5  NORAD 
(1994), Grasso, et al. (2012),   (2564) 

6 sandbox  (test environment)   
   (build)  (test) 

 (deploy) (True Digital Academy (2564))  sandbox 
    

(Phuket sandbox) -19 
    (    (2565)) 

7  1-8   
   

8 Eisenhower matrix   4 
  Do -  ( / ) Schedule - 

 ( / ) Delegate -  ( / ) Delete - 
 ( / ) (Team Asana (2022)) 



 3  

140 

 3 
 

 
   (project proposal) 

  
 

  

 
  (macroeconomic 

constraints)  (sectoral constraints)  
 (  

) 
 

  (financial prices) 
 (economic prices)   

(The Asian Development Bank [ADB], 1997, 1998, 2017) 

 

1.   

 
  

      
 

   
  

  

    

  



 3  

141 

 
     

 
   

 
 

 
 

  
  

   
  

 
  

 
  (price distortion) 

  
  

  
  

  
   

   

 

 

2.  

 (balance of payments (BOP)) 
  (rest of the world)  

   



 3  

142 

   (CFI Team 
(2022a))   (current account)  (capital account) 

 (financial account)1 

  (open 
economy)     

   
   

      
  

  

   
  

     (CFI Team (2022a)) 
  

 (international reserves)   
(  )   

  2  

  
  

 
   

  
 

 
  

  
 

  (International Monetary Fund [IMF], (2004)) 



 3  

143 

 (net foreign 
exchange)  (government budget)  

 
  

  
  

 (ADB (1997, 1998, 2017)) 

 
 

 (with project)  (without project) 
3   (net incremental output)  

  
 (foreign exchange inflow)  

  (net incremental input) 
  

 (foreign exchange outflow) 
 3.1  

 

 3.1  (net foreign exchange flow) 

  (information 
technology system)  

 10  (  3.1) 
  

  
 

 10   3.1 
 

 
 



 3  

144 

  
  

   

 

 
  

 
  

 0-2  
 (  

-37  0-2)  3 
 (  670  (  3) 680  (  4)  

 10)  

 0-2  
 0-2  

 3   
 3 (651  (  3) 693  (  4)  

 10)  0-3 
  4  

 

 



 3
 

 

14
5 

 3
.1

 
 (

) 

 
 

0 
1 

2
3

4 
5 

6 
7

8
9 

10
 

1.
 

 
 

 
  

  
 

 
  

  
 

  
  

1.
1 

 
 

  
  

 
 

  
  

 
  

  

1.
1.

1 
 

0
0

0 
0 

0
0

0 
0 

0
0 

0 

1.
1.

2 
 

30
0

30
0

30
0 

30
0 

30
0

30
0

30
0 

30
0 

30
0

30
0 

30
0 

1.
1.

3 
 

0
0

0 
0 

0
0

0 
0 

0
0 

0 
 

1.
2 

 
 

 
  

  
 

 
  

  
 

  
  

1.
2.

1 
26

3 
26

3 
26

3 
0 

0 
0 

0 
0 

0 
0 

0 

1.
2.

2 
 

0
0

0 
80

0 
80

0
80

0
80

0 
80

0 
80

0
80

0 
80

0 

1.
2.

3 
 

0
0

0 
17

0 
18

0
19

0
20

0 
21

0 
21

0
20

0 
19

0 
 

-3
7

-3
7

-3
7 

67
0 

68
0

69
0

70
0 

71
0 

71
0

70
0 

69
0 

 
 

 
  

  
 

 
  

  
 

  
  

2.
 

 
 

 
  

  
 

 
  

  
 

  
  

2.
1 

 
 

  
  

 
 

  
  

 
  

  

2.
1.

1 
 

87
76

68
 

67
3 

66
4

65
6

64
7 

64
7 

64
4

64
4 

64
2 

2.
2 

 
 

 
  

  
 

 
  

  
 

  
  

2.
2.

1 
 

0 
0 

0 
13

24
 

13
57

 
13

94
 

14
25

 
14

76
 

14
70

 
14

70
 

14
65

 
 

-8
7

-7
6

-6
8 

65
1 

69
3

73
8

77
8 

82
9 

82
6

82
6 

82
3 

 
 

 
  

  
 

 
  

  
 

  
  

3.
 

 
-5

0
-3

9
-3

1 
-1

9 
13

48
78

 
11

9 
11

6
12

6 
13

3 

4.
 

,
 

-5
0

-8
9

-1
20

 
-1

39
 

-1
26

-7
8

0 
11

9 
23

5
36

1 
49

4 

 
 

. 
 3

 =
 

 3
 –

 
 3

 =
 (0

 +
 8

00
 +

 1
70

) –
 (0

 +
 3

00
 +

 0
) =

 6
70

 
 

. 
 3

 =
 

 3
 –

 
 3

 =
 1

,3
24

 –
 6

73
 =

 6
51

 
 

. 
 3

 =
 

 3
 –

 
 3

 =
 6

51
 –

 6
70

 =
 -1

9 
 

. 
 2

 =
 

 1
 +

 
 2

 =
 -8

9 
+ 

(-3
1)

 =
 -1

20
 

 
. 

 3
 =

 
 2

 +
 

 3
 =

 -1
20

 +
 (-

19
) =

 -1
39

 
 

 



 3  

146 

3.  

 1     
  (inflation) 

 
  

    (purchasing power)  (Barro 
(1997), Blanchard (2000), Parkin (2018), CFI Team (2022b)) 

 (price index) 
 (base)   

  
  ( . . .)  

   

 (consumer price index (CPI)) 
 

  

 (producer price index (PPI)) 
 

  (producer price index by activity) 
  

   

 (export price index (EXI)) 

  (import price index (IMI)) 
  

  (construction materials price index (CMI)) 

  

  

 (road freight transport (RFTI)) 
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 ( . . .)) 
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Parkin (2018)   
  

 (anticipated inflation) ( ) 
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 (price indicator)     
 (value = volume x price)  

 (current prices) (nominal prices  actual prices) 
    

 (value indicator)   (current price series)  

 (constant prices)  (base year) 
    

 (volume indicator)  (monetary terms)  
(constant price series)  

 (base year prices)   
(changes in real terms)  (volume)  
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  0  

 (inflation index)  1  (inflation rate)  1 
    1  ( )   

  
 (cumulative inflation index)  

  2     2  1 
        
     

 0 ( )  
1  2 ...      

   
  

 (  0)    1   

 2       

     

  

 

 3.2  

 30   
(  0)  582  

   3.2 
 (  0)  

 
  ( )  

( )   
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 3.2    
  

0 1 2 3 4 5 

 ( ) 582 597 616 632 665 689 

 ( ) 0 2.34 2.34 2.22 3.14 2.98 

 ( )  582 583.35 588.15 590.32 602.24 605.92 

 ( )  - 2.58 3.18 2.60 5.22 3.61 

 ( )  - 0.23 0.82 0.37 2.02 0.61 

  
.  

-  0  582  1 = 582  
-  1  597  (1+ ) = 597  (1+0.0234) = 583.35  
-  2  616  ((1+ )(1+ ))  = 616  ((1+0.0234)(1+0.0234)) = 588.15  
.  1 = (597-582)  582  100 = 2.58% 
.  1 = (583.35-582)  582  100 = 0.23% 

 

 

4. /  

   (domestic market) /
 (international market)  (world market) 

   
 /   

    

   (import tariffs)  
(export tariffs)4  (import subsidies)  (export subsidies)5 

  ( )  ( )  (
)   ( )  

    

     

  
   

  /

 (domestic prices)  (world prices) 
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 ( ) 
 

  

  (free trade policy) 
/  

  ( ) 
  

/
  

 

 3.2    

 2020 (Thailand Trade Summary 2020 Data)  World 
Integrated Trade Solution (n.d.)  (World Bank)  
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 4,280   221   231,388 
  

 18   0.008  
 5   

0.002   207,696 + 
231,388 = 439,084   (207,696 + 
207,696(0.18) – 207,696(0.05)) + (231,388 – 231,388(0.00008) + 231,388(0.00002)) = 466,071 
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7.3     
  

7.4  

 

8.2    

1. The World Bank Group 
  

   

1.1 World development indicators (WDI)   GDP 
growth, GDP, GDP per capita, GNI per capita, exports of goods and services, foreign direct 
investment, net inflows, inflation, consumer prices, total population, life expectancy at 
birth, poverty headcount ratio 

1.2 Indicators   agriculture and rural development, 
aid effectiveness, climate change, economy and growth, education, energy and mining, 
environment, external debt, financial sector, gender, health, infrastructure, poverty, 
private sector, public sector, science and technology, social development, social 
protection and labor, trade, urban development 

 

2. International Monetary Fund (IMF) 
  

 
   

2.1 IMF finances  financial data (cross country or by country), exchange rates, interest 
rates, daily SDR (special drawing rights) valuation, weekly SDR interest rate calculation 

2.2 Additional data sources  balance of payments, capital account, commodity 
prices, consumer price index, current account, debt , economic growth, employment, 
external debt, exchange rates, exports, financial statistics, fiscal statistics, foreign direct 
investments, gold, GDP, GNI, IMF disbursements and repayments, IMF financial data by 
member, IMF lending arrangements, IMF loans outstanding, IMF interest rates, imports, 
inflation rates, interest rates, monetary aggregates, oil prices, portfolio investment, prices 
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(producer, consumer, wholesale, wages), repayments to IMF (projected), reserves, SDR 
allocations and holdings, SDR exchange rates, trade, unemployment, purchasing power 
parity (PPP) 

2.3 World economic outlook databases 
   

   GDP    
    

  

2.4 Climate change indicators dashboard  
  greenhouse gas emissions (GHG 

emissions accounts, national inventories and targets, CO2 emissions intensities and 
multipliers, carbon footprints from economic activity), mitigation (environmental taxes, 
environmental protection expenditures, fossil fuel subsidies, renewable energy, trade in 
low carbon technology, forest and carbon), adaptation (climate-related disasters 
frequency, climate-driven INFORM risk), transition to a low-carbon economy (new NGFS 
transition pathways, new NGFS GDP losses and benefits, forward-looking risks, trade in 
low carbon technology, renewable energy), climate finance (green debt, carbon footprint 
of bank loans), climate and weather (surface temperature change, atmospheric CO2 
concentrations, change in mean sea levels, land cover accounts) 

2.5 IMF eLibrary data  external sector, fiscal sector, financial 
sector, real sector, cross-domain 

2.6 International financial statistics  exchange rates, effective 
exchange rates, external sector, GDP, government finance, interest rates, international 
liquidity, monetary sector, prices, production and labor, trade of goods 

2.7 G20 data gaps initiative 
  

 

2.8 Currency composition of official foreign exchange reserves 
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2.9 Financial access survey  
 

2.10 Government finance statistics 
     

   
 

 

3. UNECE Statistics  
 2030   

   

3.1 Economic statistics  national accounts and globalization, price indices, business 
registers, quality and forms of employment, leading, composite and sentiment indicators 

3.2 Population, gender and society  demographic projections, gender statistics, 
population and housing censuses, migration statistics, poverty statistics, valuing unpaid 
household work, ageing-related statistics 

3.3 Sustainable development and environment  sustainable development and SDGs, 
climate change, environment statistics, environmental-economic accounting, hazardous 
events and disasters, millennium development goals (MDGs), health statistics, crime 
statistics, labor statistics, emerging forms of families and households, registers and 
administrative records for social and demographic statistics 

3.4 Modernization of official statistics  human resources, organizational frameworks 
and evaluation, statistical production, methods and information technology, data 
collection and data sources, dissemination and communication, standards and metadata 

 

4. United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) 
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4.1 Agriculture and food security  agricultural export subsidies, agricultural land use, 
fertilizer consumption, food insecurity, food price anomalies, pesticide use 

4.2 Connectivity  air transport freight, air transport passengers, internet users, mobile-
cellular, port container traffic, railways (passengers carried), road transport, tourism 

4.3 Demography  birth/death, child/youth/elderly population, fertility rates, 
international migration, life expectancy at birth, migration cost, population density 

4.4 Disasters  critical infrastructure destroyed or damaged, deaths and missing 
persons, direct disaster economic loss, population affected 

4.5 Education  adult literacy, adult proficiency in functional literacy/numeracy, 
childhood development, completion rate, educational attainment 

4.6 Energy  access to electricity, electricity losses, energy intensity (joules), fossil fuel 
subsidies, primary reliance on clean energy, renewable electricity capacity 

4.7 Environment  beach littering, CO2 emissions, climate-specific financial support, 
electronic waste, forest area, forest biomass, GHG emissions, hazardous waste 

4.8 Financing  adults with an account at a bank, aid for trade, capital formation, cash 
surplus, debt service, external debt, government debt, inflation rate 

4.9 GDP  GDP growth, GDP per capita, gross national income, manufacturing sector, 
small-scale industries, value added 

4.10 Gender  decision regarding sexual relations, early marriage, employment sex 
ratio, unpaid work, women in managerial position 

4.11 Governance  birth registration, birth/death registration completeness, businesses 
asked for a bribe, national human rights institutions 

4.12 Health  AIDS deaths, alcohol consumption, child overweight, child stunting, 
child wasting, health expenditure, infant mortality, suicides, vaccination 

4.13 Insecurity  children experiencing violence, conflict-related deaths, discrimination 
feeling, human trafficking, international homicide, people experience of robbery 

4.14 Labor  average hourly earnings, children involved in economic activity, 
compliance with labor rights, employment, informal employment, unemployment rate 
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4.15 Natural resources  access rights for small-scale fisheries, agricultural research, 
country/land are, land degraded, material footprint, water use efficiency 

4.16 Poverty  access to basic drinking water, access to basic sanitation, GINI index, 
maternity benefits, national poverty, pension coverage, poverty gap, working poor  

4.17 Science, technology and innovation  environmentally sound technologies, 
medium and high technology industry, number of researchers, R&D expenditure 

4.18 Trade  average tariff, current account balance, exports, imports, tariff, trading 
across border (time and cost) 

 

5. World Health Organization (WHO) 
   

  
   

      

5.1 Global health observatory  health-related data and statistics, mortality, disease 
burden, health systems, environmental health 

5.2 WHO mortality database  mortality, causes of death, global mortality trends and 
patterns 

5.3 WHO global health expenditure database  health expenditure, health financing 
trends, resource allocation, health system performance 

5.4 Global health estimates  health indicators, mortality, morbidity, risk factors 

5.5 International Classification of Diseases (ICD)  diseases and health conditions 

 

6. The Asian development bank (ADB)  
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6.1 Population  total population, population density, population (annual change), 
urban population 

6.2 Labor force  employed, underemployed, unemployment rate (%), labor force 
(annual change), labor force participation rate 

6.3 National accounts  GDP by industrial origin, net factor income from abroad, GNI, 
investment financing, production indexes, 

6.4 Energy  crude petroleum, coal, natural gas, electricity, retail prices 

6.5 Price indexes  consumer, producer, wholesale, retail, implicit GDP deflator 

6.6 Money and interest rates  net foreign assets, domestic claims, broad money 
liabilities (M2), liabilities excluded from broad money, money supply (M2), deposit 
money banks, interest rates 

6.7 Government finance  general government, transactions in nonfinancial assets, 
transactions in financial assets and liabilities (financing), expenditure by function 

6.8 External trade  exports, imports, trade balance, direction of trade, balance of 
payments 

 

7. International Institute for Sustainable Development (IISD)  
   

   
    

- circular economy, climate change adaptation, climate change mitigation, energy, 
environment (conflict and peace building), food and agriculture, gender equality, 
governance and multilateral agreements, infrastructure, investment law and policy, 
just transition, measurement, assessment and modeling, mining, nature, public 
procurement, responsible business, standards and value chains, subsidies, 
sustainable development goals, sustainable finance, taxation, technology and 
innovation, trade, water 
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8.    

- The atlas of economic complexity, big Mac index, Brandt report, corruption 
perceptions index, democracy index, democracy-dictatorship index, ease of doing 
business index, economic freedom of the world, economic vulnerability index 

- Energy globalization index, environmental performance index, environmental 
vulnerability index, freedom in the world, GINI coefficient, global city, global 
competitiveness report, global connectedness index, global enabling trade report  

- Global entrepreneurship index, global food security index, global gender gap report, 
global hunger index, global innovation index, global livability ranking, global peace 
index, global slavery index, global terrorism index, global web index, good country 
index, government competitiveness, happy planet index, human development index 

- Human poverty index, index of economic freedom, internationalization index, KOF 
index of globalization, linguistic diversity index, Maastricht globalization index, 
networked readiness index, OECD better life index, press freedom index, small arms 
survey, social progress index, trade-to-GDP ratio, trans-nationality index 

- World competitiveness yearbook, world intellectual property indicators, world giving 
index, world governance index, world happiness report, where-to-be-born index, 
world tourism rankings, worldwide governance indicators 
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 (SERF)    

 SERF    (BPEV) 
 

  
 

 

 

8.2   

 (world price 
numeraire) 

  
 

 (SCF)    

 SCF  
   (BPEV)   
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8.3  

  (shadow exchange rate (SER)) 
 (official exchange rate (OER))30  

(SER)   
 (BPEV)   (SER) 

  

 (SERF) 
 (SER)  (OER)  SERF  1 

 
 (SCF)  (SERF) 

 (OER)  (SER) 
 

    
31   ( )  

( )  ( )  ( ) 
    

   
  

  
   

   (SERF) 
 (SCF)  

 5.2 

         [33] 

        [34] 
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       [35] 

        [36] 
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 (domestic price numeraire) 

 
 
 
 
 

 

 

*    
  (SERF)  1  

 

 

 (world price numeraire) 

 
 
 
 
 
 
 

 

**    
  (SCF)  1  

 

 5.2  
( ) 

 

 

 

 (tradable) 

  (tradable) 

 

(non-tradable) 

 (tradable)  

(non-tradable) 

  (non-tradable) 
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 5.7  SERF  SCF  

 
 7,587,118   

 8,006,265    1,352,715 
   367,531   

 671    197  
  

 

 

 

8.4   

 (conversion factor (CF))   
 (SWRF)  (SERF) 

 (SCF)  
 

  

  
  

    
    

      
    

          
 (specific conversion factor)  
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 5.8   

   Economic Price of a Traded 
Input: Cement  ADB (1998)       

  
  

  (   
       

)  (     
 )  50  
       

  5.3  10   

 (SERF)  1.3  
(SCF)  0.77  (SWRF)  0.68 

  (numeraire)  

 
 (SERF) 

 (  SERF  1) 
  

 (SCF) 
 (  SCF  1)  

 2   
 (SWRF)  

 (  SWRF 
 1  1 ) 

  
   5.3 

 

  50  0.87 
( )  0.67 ( )  
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 5.3   50  

 
 

( / ) 

 
( ) 

( / ) 

 
( ) 

( / ) 
    

 25.45 25.45 19.60 
 46.06 46.06 35.47 

 30.30 30.30 23.33 
 18.18 18.18 14.00 

 3.03 3.03 2.33 
 18.18 18.18  14.00  

 42.42 28.85  22.21  

    
   7.27 9.45 7.27 
 9.09 11.82  9.09  

 200.00 191.33 147.31 
 10 20.00 - - 

 220.00 191.33 147.31 
 0.87  0.67  

    Economic Price of a Traded Input: 
Cement  ADB (1998) 

 (  = 1.3,  = 0.77,  = 0.68) 
.  ( )  = 18.18     = 18.18  1  1 = 18.18 
.  ( )  = 42.42     = 42.42  0.68  1 = 28.85 
.  ( )  = 9.09   = 9.09  1.3 = 11.82 
.  ( )  = 18.18     = 18.18  1  0.77 = 14.00 
.  ( )  = 42.42     = 42.42  0.68  0.77 = 22.21 
.  ( )  = 9.09   = 9.09  1 = 9.09 
.  ( ) =    = 191.33  220 = 0.87 
.  ( ) =    = 147.31  220 = 0.67 
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 5.9  

   Economic Price of an 
Exportable Output: Timber  ADB (1998) 

  40,000  
 600  

 25   
 (F.O.B.)  

 5.4  
  (H)  (T) 

    

 (OER)  30 /  
 (SCF)  0.833 

 

  
     (F.O.B.) 

 (H)  (T) 
    

   (BPEV)    (F.O.B.) 
 (H)  (T)   5.4   

 ( )  
1.24  1  
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 5.4  

 
 

( ) 
 

( ) 
1.    (F.O.B.)  144,000           144,000  
2.  15  F.O.B.  21,600  - 
3.  (H)   12,000  10,798 

3.1  40%  4,800 
3.2  60%  5,998 

4.  (T)   7,200  5,488 
4.1  12.5%  - 
4.2  20%  1,440 
4.3  67.5%  4,048 

5.    (BPEV)  103,200   127,714  

6.  ( ) 1.24  

    Economic Price of an Exportable Output: 
Timber  ADB (1998) 

  (  = 0.833)  
.    = 144,000  21,600  12,000  7,200 = 103,200  
.    = 144,000  (12,000  40%  1)  (12,000  60%  )  (7,200  20%  

1)  (7,200  67.5%  ) = 144,000  (12,000  40%  1)  (12,000  60%  0.833)  (7,200  20%  1)  

(7,200  67.5%  0.833) = 144,000  4,800  5,998  1,440  4,048 = 127,714  
.  ( ) =  ÷  = 127,714 ÷ 103,200 = 1.24 

 

 5.10   

   Economic Price of an 
Import-Substitute Output: Irrigation Pump  ADB (1998) 

 
 

  

 5.5     
  (C.I.F.)   700  

  (H)  (T) 
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 (OER)  30 /  
 (SERF)  1.2 

  

    (H.D.T.P.) 
 

 (C.I.F.) 
 (H)  (T)  

  

 
 

 
 

  
 (T)   

 
 (C.I.F.) 700   

 (OER) 30 /  ( )  (SER) 36 
/  ( )  

 ( )  
0.81  1  
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 5.5  

 
 

( ) 
 

( ) 
1.  (C.I.F.) 700  21,000  25,200  

2.  50  C.I.F. 10,500 - 
3.  (H) 600 648 

3.1  40%  288 
3.2  60%  360 

4.  (T)  1,800 1,647 
4.1  12.5%  - 
4.2  20%  432 
4.3  67.5%  1,215 

5.  (T)  600 549 
4.1  12.5%  - 
4.2  20%  144 
4.3  67.5%  405 

6.    (BPEV) 33,300  26,946  

7.  ( ) 0.81  

    Economic Price of an Import-Substitute 
Output: Irrigation Pump  ADB (1998) 

  (  = 1.2,  = 30)  
.  ( ) =    = 30  1.2 = 36 /  
.  C.I.F. 700  = 700  30 = 21,000  ( ) 
.  C.I.F. 700  = 700  36 = 25,200  ( ) 
.    = 21,000  10,500  600  1,800  600 = 33,300  
.    = 25,200  (600  40%  )  (600  60%  1)  (1,800  20%  

)  (1,800  67.5%  1)  (600  20%  )  (600  67.5%  1) = 25,200  (600  40%  1.2)  

(600  60%  1)  (1,800  20%  1.2)  (1,800  67.5%  1)  (600  20%  1.2)  (600  67.5%  1) = 
25,200  288  360  432  1,215  144  405 = 26,946  
.  ( ) =  ÷  = 26,946 ÷ 33,300 = 0.81 

 

 5.11  

   Economic Price of a 
Nontraded Input: Water  ADB (1998) 
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 3/4  
 

 1/4  

 
   

 5.6 
  

 
 

  1.833  
  

 (SCF)  0.9 
 85  

 

 5.6  ( )  
2.59 

 
 

 
  1.673 

 1  

 
  

  1 
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 5.6  

 
 

( )  
 

( ) 
1.  58 1.0  58 
2.  144 1.833  264 
3.  50 0.9  45 
4.  14 1.0  14 
5.  ( ) 148 0.765  113 
6.  26 0.9  23 
7.  -240  - 
8.  200   518  

9.  ( ) 2.59  

    Economic Price of a Nontraded Input: 
Water  ADB (1998) 

  (  = 0.9,  = 0.85)  
.  1 (  = 1) 
.  1.833   
.   = 0.9 
.  ( )     = 0.85  0.9 = 0.765 
.  = 58  144  50  14  148  26  240 = 200  
.  = (58  1)  (144  1.833)  (50  0.9)  (14  1)  (148  0.765)  (26 
 0.9) = 58  264  45  14  113  23 = 518  
.  ( ) =  ÷  = 518 ÷ 200 = 2.59 

 

 5.12  

   Economic Cost Estimates  
ADB (1998)  

 200,000   70 
  30 

  

 20  
   

 
   

 2   10   
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 30   4  
  2020  

 (OER)  30 /  
 (SERF)  1.11  (SWRF)  0.80 

 
 

  
 5.7  

 4   3  
    4  15, 25, 40  20 

  3  
 ( )  5.8 

 (operation and maintenance cost)  5 
  40 

 60 

 

 5.7  

 
 

( ) 
 

( ) 
 

( ) 
1.     

.  70 204 274 

.  90 20 110 

.   10 6 16 
 170 230 400 

2.     
.  (  10 )   17 23 40 
.  ( ) 4 24 28 

3.  (  5 ) - 11.5 11.5 
4.  22 28 50 

 213 316.5 529.5 
    Economic Cost Estimates  ADB (1998) 
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 5.8 /  

 
   

.  40 50 10 

.  85 10 5 

.   50 50 0 
    Economic Cost Estimates  ADB (1998) 

 

 
   

  
 

  

 3  
 

 
 4  

 5.9 

 12,387  
 15, 25, 40  20   1,858   3,097   4,955  

 2,477   

 5 
  12,000  5% = 600   

40  240   60  360 
  

240  SERF  360  SCF = 240  1  360  0.901 = 564  
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 5.9  
  

( ) 
 

( ) 
 

( ) 
1.  274 8,220  7,584 

1.1  40%    3,288   
1.2  50%    3,703   
1.3  10%    593   

2.  110 3,300 3,221 
2.1  85%    2,805  
2.2  10%    297  
2.3  5%    119  

3.   16 480 456 
3.1  50%    240  
3.2  50%    216  

4.  400 12,000  11,261  
5.  40 1,200  1,126  
6.  28 840 - 
7.   11.5 345 - 
8.  50 1,500 - 
9.  529.5 15,885  12,387  

    Economic Cost Estimates  ADB (1998) 
  (  = 1.11,  = 0.901,  = 0.80) 

.  274   OER = 274  30 = 8,220  

.  ( ) = 8,220  40%   = 8,220  40%  1 = 3,288  

.  ( ) = 8,220  50%   = 8,220  50%  0.901 = 3,703  
.  ( ) = 8,220  5%    = 8,220  5%  0.80  0.901 = 593  
.  = 8,220  3,300  480  1,200  840  345  1,500 = 15,885  
.  = 7,584  3,221  456  1,126 = 12,387  

 

 5.13  

 5.6 
   (SCF) 

 0.90 
 0.85  1.30 

 
 

 (SCF)  0  5.10 
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 5.10  

  

( ) 

 
 

 

( ) 

1.  122.50  0.00 0.00 

2.  377.58  0.90 339.82 

3.  10.50  0.85 8.93 

4.  26.25  0.90 23.63 

5.  27.37  1.30 35.58 

 564.20    

    407.95 

    Treatment of Resettlement Components of 
Projects  ADB (1998) 
.  7  
.  

   

9.  

ADB (1997, 2017)   
1) 

    
  

 (  5) 
2)  (SERF) 
 (SCF)   

(  5) 
3)  

    
 (BPEV)  

 (SERF) 
  (SCF) 

 (  5) 
4)  

 (  8) 
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5)  
 

 (specific conversion factor)  (  5) 
6)  (SWRF)  

     (BPEV) 
 (SCF)  (  5) 

7)   
   (BPEV)  (SCF) 

 (  5) 
8)  (NPV)  (IRR) 

 (BCR)   (  7) 
8.1)      (BPEV) 

  (  5) 
8.2)   

(  8) 
8.3)  

 (  5) 
8.4)  (SWRF) 

 (SCF)  
(  5) 

8.5)  (SERF)  
  (  5) 

8.6)  (SCF)  
  (  5) 

9)  (sensitivity analysis)  NPV, IRR, BCR 
 SERF, SCF  SWRF   

 (  9) 
10) 
 

    SERF, SCF, SWRF 
 (specific conversion factor)  

    NPV, IRR  
BCR  (  5, 7, 8) 
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32 

1.  5.10 
  5.5  

1.1)  20%  
   

1.2)  50  25 
   

1.3)
 ( ) 

 
1.4)  

  1.1)-1.3)   
 

2.  5.5   
5.1  
2.1)  

      (SCF)  0.85 
 (SWR)  
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2.2)  
 (specific conversion factor)  0.80 

 (SWR)  
2.3)

   
2.4)

   
2.5)  

 50  
  

 
2.6)

 
 

3.  5.7  (SERF) 
 (SCF)  

3.1)  ( )  ( ) 
  

(SERF)  (SCF)  (OER) 
 (SER)  

3.2)    
 (SERF)  (SCF) 

 (OER)  (SER)  
3.3)    

 (SERF) 
 (SCF)  (OER)  (SER) 
 

 
4.  5.8 

  5.3  
4.1)  

  
4.2)  

  
4.3)  
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4.4)  (SERF)  1.5 
 

4.5)  
   

 
5.  5.9 

  5.4  
5.1)  10 

 ( )    
5.2)  35 /  

 ( ) 
   

5.3)  
  5.1)-5.2)   

 
6.  5.11 

  5.6  
6.1)

 
 

6.2)  
 ( )  

6.3)  
  6.1)-6.2)   

 
7.  5.12   5.7-5.9 

 
7.1)  (OER)  50 /   

  
7.2)  15   

  
7.3)  10    

 
7.4)  
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7.5)   
 7.1)-7.4)   

 
8.  

 2  
 10,000   10  

 2   8   100  
 32   2  5  

        
50   2  

  2   
 2    

 
9.

 150  
  

 
   

 
 

 
      

  
 (external cost) 

 (depletion premium)  
 

 
10.  8   10   100  

  100,000 / . . 
 5,000,000 /   100,000 /  

  
 10,000,000  8   

 15   10,000,000 /  
 15,000,000 
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  ( ) 
1.  (investment cost)  
1.1)  (initial investment)  
1.2)  (replacement investment)  
1.3)  (residual value)  
2.  (system cost)  
3.  (sunk cost)  
4.  (depletion premium)  
5.  (external cost)  

 

11.  500  
  

 80  
 20  

   
     

 
12.  

  C.I.F.  500,000 /    
 -  8,000 /   15,000 
/   5,000 /   50,000 /  

 10%  
 30%   1   

100,000   F.O.B.  1,000 /  
   

 
13.  

 A    F.O.B. 
 

  (BPEV)    
(conversion factor (CF))  1 
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14. -19 (COVID-19) 
 

  5  (SWR) 
 (SWRF)  10,500  

  

 
 

( ) 
 

( ) 
 

( - ) 
 

( ) 
 

( ) 
 10,300  120   

 10,100  120   
 9,800  110   
 10,000  120   

 9,600  90   
 9,400  90   
 9,000  90   

 9,300  90   
 9,700  90   

 10,000  100   
 10,200  120   

 10,500  120   

 
15.  A  200  

  200   
 12 /   9.5 /  

 1,500 /   5 /   10 
  6 /   6.5 /  
 11 /   (chef)  50 /

  SERF = 1.2, SCF = 0.833, SWRF = 0.8   
   

 
16.   

200,000   10    
100,000   3,000   100,000 

  SERF = 1.1, SWRF = 0.7   
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17.  
  3/4 

  
 1/4  (
)  

 2  
 1.8  3.61 
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(direct tax)   

 (tax incidence) 
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  (Kay (2018a, 2018b)) 

4  3    1   10  
   -1   -10   

5  (indirect output quantity subsidy)   

6  (indirect output ad valorem subsidy)   

7  (indirect input quantity subsidy)   

8  (indirect input ad valorem subsidy)   

9  
  (domestic market)  

(international market) 
 (factor-price equalization)  Stopler–Samueslon 

 
  (Woodland (2018)) 

10 Messner, Rumler and Strasser (2023)   
 (the border effect) 

 

11 F.O.B. (free on board)  
 

 ( ) 
 ( )  (  (2560))  

 freight on board   
  

 
   

 (CFI Team (2023)) 

12   
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13 C.I.F. (cost, insurance and freight)  
  

 ( )   F.O.B. 
  (  (2560))  

 C.I.F.  F.O.B.  
   C.I.F. 

   
   (CFI Team (2023)) 

14   

15  
 (indirect tax)  

 (value added)  

16   

17  2  A (  600 )  B ( )  A 
 (    )  A    20 

 600  1   10  1    

 A  B  20 10 = 2  B 
 A     2  (  20 ) 

 600   1  (  20 )    

 (    ) 
  

    10 
 600   22   11  
  600   22 11 = 2   

18  
  

 (positive economics) 
 (normative economics)  

 Patnaik (1996)  normative economics 
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19  
 export-led growth  import substitution-led growth  

 
  

 (Johnston (2021))  

 (balance of payments) 
 

 
  (Eatwell (2018)) 

20 
 (monopoly rents) (Alchian (2018)) 

 
  West (2018)  

 (perfect competition)  
 

  

 Tullock (2018)  (rent seeking)  
 

   (lobbying) 
 

  
 

21  H.D.T.P.  (shipping) 
  

   

  3  ( . .   
( . . .)) 

1)    (port handling charge)   
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2)   
  

3)  

22  H.D.T.P.  ( .) (Thai National 
Shippers’ Council (TNSC))  (  (2562)) 

1)  terminal handling charge (THC)   
freight forwarder  forwarder   

2)  handling charge (H/L)    

3)  container freight station (CFS)  
  

   
     

4)  status (STS)   

5)  facility (FAC)    forklift, crane   

6)  delivery order (D/O)   

7)  port congestion surcharge (PCS)  
  

  

8)  cleaning charge  ( )  
  

23  (partially finished good) 
    2   

1)    
  (producer good)  

  
    

   

2)   (final consumption) 
  (consumer good) 
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24 Ciccone (2018)  
 (aggregate income)  (horizontal linkages) 

 (input-output)  (vertical linkages)  

 Hirschman (1958)  (forward linkages) 
   

   (backward linkages) 
    

  

 (input-output (IO) analysis) 
 (single economic system) 

   
 

(Leontief (2018))  
   (CFI Team (2022)) 

   (2555) 

25   
  

 
   

   
      (Deakin and 

Wilkinson (1992), Harry (2013))  

 Walras (1926)   “
 ‘  (scarce)’  ” (Walras (1926) 

 Montani (2018))   
    

 
  

 (Hayes (2022))  

   (marginal 
product)   

 (Ranis (2018))  
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 Kagan (2022)  
    

 (  ) 
 (low-wage labor)  

  
 30  

  

26    (informal economy) 
 (unregulated economic activities) 

  (self-
employment)  (casual labor) 

  
  

 (Hart (2018)) 

27  (domestic price numeraire) 
 (world price numeraire)  (standard 

conversion factor (SCF))  
 8  

28     (
    ) 

 (  ) 
 (transaction cost)   

  
 (property rights)    (Deininger (2018))  

  (depletion premium) 
 (renewable resources) 

 (non-renewable resources)  Clark (2018) 
  (depletable)  (nondepletable) 

    

        
 

 
 (with stock effect) 
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 (with no stock effect) 

Heal (2018)  (exhaustible 
resources)   

 
 (intertemporal models) 

 (climate change)  (biodiversity loss) 
   (antibiotic resistance) 

  
  (  (2563)) 

   
 

  
 

  
   

29 Sachs and McCord (2018)   (spatial 
concentration of industry)  new economic geography ( ) 

   

 Adam Smith 
  

   
  

(agglomeration economies)  (physical geography)  (public 
economics) 

30 
 Oppenheimer (2018)  

 
  

 
  
  (fixed exchange rate) 

  (  
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 Driskill (2018)  (flexible exchange rate) 
 

  (pegged)   
 (pure floating 

regimes)  
(managed floating regimes) 

  

31 /  
 (tariffs)  

 (terms of trade (TOT)) (Scitovsky 
(2018))  (Obstfeld and Rogoff (1996), 
Reinsdorf and Bureau of Economic Analysis (2009))  

 
 (Reinsdorf and Bureau of Economic Analysis (2009))  100 

  100 
 (    

 (2566)) 
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 6 
 

  
 

   
   
  

  
 (least cost analysis) 
1 (cost effectiveness analysis)2  

 
   (scale) ( )3 

 (location) ( )4  (technology) (
)5  (timing) (

)6   
  

  5  8  
(scale alternatives)  
(location alternatives) 

 (technology alternatives) 
 5  (timing alternatives)  

    7 
   

 ( ) 
 ( )  

   
 30   1   1  

 1   
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8 
 

 

 

1.  

 (least cost analysis) 
 

 

 (The Asian Development Bank [ADB], 1997, 1998, 2017)  

 
  

   
 (market costs)      

   (non-market costs)   
    

  
   

 
 (present value of cost stream) 

 (discount rate)  
  

 2  
 (equalizing discount rate (EQDR))  (average 

incremental economic cost (AIEC))  

 

1.1  

  
 (equalizing discount 
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rate (EQDR))  
  

 
 

 (present value of cost streams)  
  

  
(EQDR)   

  
  

 
 

  
 

 
  

  

 6.1  6.1.1  
(EQDR)  ( )  ( )    

   (
)  

  

  
    ( )  ( ) 

 ( )   

 ( )  ( )  6.1.2 
 

  
   ( )  ( ) 
 ( )   
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 3   ( )  
 (

   
 )  

 6.1 
 

9 

 

 

 

 

 

 6.1.1  ( )  ( )   

 

 

 

 

 

 

 6.1.2  ( )  ( )   

 6.1  

( ) 

         
         
         
         
         
         
         

         

         
         

         
         
         
         
         

         

( ) 

( ) 

( ) ( ) 

 

 

 

 

 

 

 ( ) 

 ( ) 

 ( ) 

 ( ) 
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  2  
     

        
     (ADB (1997, 

1998, 2017)) 

         [1] 

         [2] 

 (EQDR) 
   

   
10  (ADB (1997, 1998, 

2017)) 

      [3] 

      [4] 

 

 6.1   

   Least-Cost Analysis: 
Equalizing Discount Rate Method  ADB (1998) 

 
 440   10   

44  
 450   5   90   

 
 

 20  6.1 
 7  12 

 

 6.1 
 (EQDR)  10.1  
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  12    

 
  

  7  
  

 15   6   
 6.1 
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 6.1  ( )  ( ) 

 

    

 
 

 
 

 

 = 7%  = 12%  = 7%  = 12% 

0 400 400 400 300 300 300 100 
1 6,000 5,607 5,357 300 280 268 5,700 
2 18,000 15,722 14,349 9,000 7,861 7,175 9,000 
3 32,000 26,122 22,777 19,600 15,999 13,951 12,400 
4 40,000 30,516 25,421 26,000 19,835 16,523 14,000 
5 16,000 11,408 9,079 23,800 16,969 13,505 -7,800 
6 16,000 10,661 8,106 15,000 9,995 7,599 1,000 
7 2,740 1,706 1,239 9,380 5,841 4,243 -6,640 
8 2,740 1,595 1,107 9,380 5,459 3,788 -6,640 
9 2,740 1,490 988 9,380 5,102 3,383 -6,640 
10 2,740 1,393  882 9,380 4,768 3,020 -6,640  

11 2,740 1,302 788 9,380 4,456 2,697 -6,640 
12 2,740 1,217 703 9,380 4,165 2,408 -6,640 
13 2,740 1,137 628 9,380 3,892 2,150 -6,640 
14 2,740 1,063 561 9,380 3,638 1,919 -6,640 
15 2,740 993 501 9,380 3,400 1,714 -6,640 
16 2,740 928 447 9,380 3,177 1,530 -6,640 
17 2,740 867 399 9,380 2,969 1,366 -6,640 
18 2,740 811 356 9,380 2,775 1,220 -6,640 
19 2,740 758 318 9,380 2,594 1,089 -6,640 
20 2,740 708 284 9,380 2,424 972 -6,640 

 116,403 94,690  125,902 90,820 -58,560 
EQDR 10.1%  

    Least-Cost Analysis: Equalizing Discount 
Rate Method  ADB (1998) 

 

.  10  1  7   =  = 

 = 1,393  

.  10  =   2,740 – 9,380 = -6,640   

.  (EQDR)  (trial and error)  

     EQDR = 10.1% 11 
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1.2   

  
(average incremental economic cost (AIEC))  

 
 

  

  
    

 ( )  
( )  ( )  (ADB (1997, 1998, 
2017)) 

         [5] 

         [6] 

         [7] 

        [8] 

 ( )  

 
  

    

 

 6.2  

   Least-Cost Analysis: Average 
Incremental Economic Cost Method  ADB (1998) 

 2  
  (groundwater)  (surface water) 
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 (capital cost) 
 (operating cost)  (opportunity cost) 

 (depletion premium)  (effluent 
cost) 

 
20   6.2  10 

 
 ( )  2.89  2.96 

  1 
 2.89  
 2.96   

 1  
  0.07  

 10  
 8, 9, 11, 12 
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 6.2  ( )  ( ) 

 
    

    

0  6,000  0   11,000  0  
1  4,000  0   400  0  
2  660   516   480   516  
3  662   536   484   536  
4  664   558   488   558  
5  668   580   490   580  
6  670   604   492   604  
7  672   628   496   628  
8  676   652   498   652  
9  678   680   502   680  
10  682   706   504   706  
11  686   734   508   734  
12  688   764   512   764  
13  692   794   514   794  
14  696   826   518   826  
15  700   860   522   860  
16  704   894   526   894  
17  708   930   530   930  
18  712   966   534   966  
19  716   1,006   540   1,006  
20  722   1,046   544   1,046  

  14,793   5,125    15,169  5,125  
  2.89   2.96 

    Least-Cost Analysis: Average Incremental 
Economic Cost Method  ADB (1998) 

 

.  1  10   = 

 = 14,793  

.  1  10   = 

 = 5,125  

.  1   =  = 14,793 

 5,125 = 2.89 
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2.   

 (least cost analysis) 

      
      

  
(cost-effectiveness analysis)  

  
   

    
   

 
 

  
 

 

     
   

    
  

.  25%  25%  25% 
 25% 

.  50%  50%  

.  10%  10%  10% 
 10%  30% 

 30% 
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  (effectiveness-cost ratio)12 

 

 

 

 6.3  

  
  

 (with-and-without) 

  
  

 
 

 
 

 6.3  1 
  1   1  

0.23   2 
  1 

  1  4.29  
  

  1 
  1 

  3  55 
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 3  
 

 
 (cost-effectiveness ratio)13  

  
    20 

  1  85.8  
 20    1 

 

 6.3  
  1  2  3 

 ( ) 150 200 300 
 ( ) 35 40 55 

 ( ) 
( ) 

0.23  0.20 0.18 

 ( ) 
( ) 

4.29  5.00 5.45 

 20  85.8  100.00 109.09 
  

.  (  1) =    = 35  150 = 0.23  

.  (  1) =    = 150  35 = 4.29  

.  20  (  1) =    = 4.29  20 
= 85.8  

 

 6.4  

   Cost-Effectiveness Analysis: Health 
 ADB (1998)  

  

 3  
   

 
 (healthy life days 

(HLDs))14  
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 1  (HLDs) 15  
 1  (HLDs) 65  
 3  6.4  1  

 2  (0.47 ) 
 1   2  

(2.12 )  2 
  

 2 
  1  

(22,250 )   1 
  

 1 
 (cost-effectiveness ratio)  

 30   2  63.58 
  30  

 2  
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 6.4  
  1  2  3 

 ( )  60,000   40,000   32,000  
 ( )  400   500   420  

 (HLDs) ( ) 

 6,000    7,500   6,300  

 ( )  250   175   100  

 (HLDs) ( ) 

 16,250    11,375   6,500  

 (HLDs) ( )  22,250    18,875   12,800  
 (

) ( ) 
 2.70    2.12   2.50  

 (
) ( ) 

 0.37    0.47   0.40  

 30  ( ) 81.00  63.58 75.00 
    Cost-Effectiveness Analysis: Health  

ADB (1998) 
 

.  (  1) = 
  15 = 400  15 = 6,000  

.  (  1) = 
  65 = 250  65 = 16,250  

.  (  1) = 6,000  16,250 = 22,250  
.  (  1) =   

 = 60,000  22,250 = 2.70  
.  (  1)  = 

   = 22,250  60,000 = 0.37  
.  30  (  1) = 

   = 2.70  30 = 81.00  

 

 

  
  (   ) 
  (homogenous products)15 
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   2 
   (equalizing discount rate (EQDR)) 

 (average incremental economic cost (AIEC)) 

    
   

 
 

  

 (cost-effectiveness 
analysis)      

  
     

   

 

 

16 

1.  6.1   6.1 
 

1.1)  (AIEC)  
1.2)  1.1)  

 (AIEC)  
1.3)  1.2)  (AIEC) 

  7-12% 
 (EQDR)   

1.4)  1.1)-1.3)   
(AIEC)  (EQDR) 
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2.  6.2 

  6.2  
2.1)  (EQDR)  
2.2)  2.1)  

 (EQDR)  
2.3)  2.2)  (EQDR) 

 (AIEC)  
 

2.4)  2.1)-2.3)   (EQDR) 
 (AIEC)  

 
3.  6.3  

 6.3  
3.1)

 
  

 
  

3.2)  3.1)  6.3 
  

3.3)  3.1)-3.2) 
 

 
4.  6.4  

 6.4  
4.1)  1 

 
 

4.2)  3 
 

 
4.3)

 30  60   
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4.4)  4.1)-4.3)  

 
 

5.  
 2   (disability adjusted life 

years (DALYs))17   (cost-effectiveness ratio) 
 3%, 9%  12%  

  
 

 
 1  2 

 
( )  ( ) 

DALYs 
 

( )  ( ) 
DALYs 

1 100 95 19 310 95 60.8 
2 80 95 19 33 95 60.8 
3 75 95 19 65 95 60.8 
4 75 95 19 65 95 60.8 
5 73 95 19 65 95 60.8 
6 3 16 3.2 8 16 10.24 
7 3 17 3.4 8 17 10.88 
8 3 17 3.4 8 17 10.88 
9 3 18 3.6 8 18 11.52 
10 3 18 3.6 8 18 11.52 

 (PV)       
 12% 301.67   75.48 443.91   241.54 
 9% 325.15   82.56 470.89   264.18 
 3% 382.59   100.58 536.99   321.86 

 

6.  2  
  (motor way) 
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7.  (EQDR) 
 EQDR  1    

 
8.   2  

 6-12   70   
 

  
 

 20  
 

9.   
9.1)  

  
9.2)  

 (EQDR) 
9.3)  (EQDR)   

     
  

 

 

Adobe Communications Team. (2022). Project time management. 
https://business.adobe.com/blog/basics/time-
management#:~:text=Project%20time%20management%20directly%20impacts,much%20time%20a%20pr
oject%20requires 

Bleichrodt, H., & Quiggin, J. (1999). Life-cycle preferences over consumption and health: When is cost-
effectiveness analysis equivalent to cost-benefit analysis? Journal of Health Economics, 18(6), 681-708. 

Brink, H. L., & Settlemire, M. W. (2016). Project scaling methodology-effective use of project complexity 
attributes for determination of project size & scale. 
https://www.projectmanagement.com/articles/319592/project-scaling-methodology-effective-use-of-
project-complexity-attributes-for-determination-of-project-size---scale#_=_ 

Centers for Disease Control and Prevention (n.d.). Cost-effectiveness analysis. 
https://www.cdc.gov/policy/polaris/economics/cost-effectiveness/index.html 



 6  

315 

Child Welfare Information Gateway. (2023). Cost-effectiveness analysis. 
https://www.childwelfare.gov/topics/preventing/developing/economic/cost-effect/ 

Dijkstra, S., Creemers, H. E., Van Steensel, F. J., Dekovi , M., Stams, G. J. J., & Asscher, J. J. (2018). Cost-
effectiveness of family group conferencing in child welfare: A controlled study. BMC Public Health, 18(1), 
1-14. https://doi.org/10.1186/s12889-018-5770-5  

Global Evaluation Initiative. (n.d.). Cost effectiveness analysis. https://www.betterevaluation.org/methods-
approaches/methods/cost-effectiveness-analysis 

Haby, M. M., Haby, M. M., Carter, R., Mihalopoulos, C., Magnus, A., Sanderson, K., & Vos, T. (2004). Assessing 
cost-effectiveness – mental health: Introduction to the study and methods. Australian & New Zealand 
Journal of Psychiatry, 38(8), 569-578. https://doi.org/10.1080/j.1440-1614.2004.01420.x  

Harbison, R. W., & Hanushek, E. A. (1992). Educational performance of the poor: Lessons from rural northeast 
Brazil. Oxford University Press.  

Homogeneous product. (n.d.). In Thomson Reuters Practical Law. 
https://uk.practicallaw.thomsonreuters.com/3-592-
2227?transitionType=Default&contextData=(sc.Default&firstPage=true 

Law Insider. (n.d.). Project location definition. https://www.lawinsider.com/dictionary/project-location 

Neumann, P. J., Ganiats, T. G., Russell, L. B., Sanders, G. D., & Siegel, J. E. (2016). Cost-effectiveness in health 
and medicine (2nd ed.). Oxford University Press. 
https://doi.org/10.1093/acprof:oso/9780190492939.001.0001  

O' Malley, G., Marseille, E., & Weaver, M. (2013). Cost-effectiveness analyses of training: A manager's guide. 
Human Resources for Health, 11(20). https://doi.org/10.1186/1478-4491-11-20 

Render, C. (2016). Technology selection. https://www.ownerteamconsult.com/technology-selection/  

Rosendahl, K. E. (2004). Cost-effective environmental policy: Implications of induced technological change. 
Journal of Environmental Economics and Management, 48(3), 1099-1121.  

Stavins, R. N. (2018). Environmental economics. In The new palgrave dictionary of economics (pp. 3782-3795). 
Palgrave Macmillan. https://doi.org/10.1057/978-1-349-95189-5_634  

The Asian Development Bank. (1997). Guidelines for the economic analysis of projects. Asian Development 
Bank.  

The Asian Development Bank. (1998). Economic analysis of projects [CD-ROM]. Perth, Australia, ABC 
Multimedia.  

The Asian Development Bank. (2017). Guidelines for the economic analysis of projects. Asian Development 
Bank. https://www.adb.org/sites/default/files/institutional-document/32256/economic-analysis-
projects.pdf 



 6  

316 

Tuominen, P., Reda, F., Dawoud, W., Elboshy, B., Elshafei, G., & Negm, A. (2015). Economic appraisal of energy 
efficiency in buildings using cost-effectiveness assessment. Procedia economics and finance, 21, 422-430.  

Woodhall, M. (2004). Cost-benefit analysis in educational planning (4th ed.). International Institute for 
Educational Planning (IIEP).  

. (2558).  . . 2556. 
http://www.thaincd.com/document/file/download/knowledge/report_BOD_2556.pdf 

 

 

1    
 -   

2  4  ADB (1997, 1998, 2017), Harbison and Hanushek (1992), 
Bleichrodt and Quiggin (1999), Haby, et al. (2004), Rosendahl (2004), Woodhall (2004), O' Malley, et al. (2013), 
Tuominen, et al. (2015), Neumann, et al. (2016), Dijkstra, et al. (2018), Stavins (2018), Child Welfare Information 
Gateway (2023)  4 

3        
 ( )  ( )   

    
 

    
 (Brink and Settlemire (2016)) 

4     
 (Law Insider (n.d.)) 

5  
   

   
    

 (Render (2016)) 

6    
  

  
     



 6  

317 

 (Adobe Communications Team 
(2022)) 

7  (training program)  (skill development program) 
-  (upskill-reskill)  (upskill) 
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 7 

11   (IRR)  7 
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  1  

 (Global Evaluation Initiative (n.d.)) 
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   (net cost savings) 
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 (economic feasibility1  economic viability2) 
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 (The Asian Development Bank [ADB], 1997, 1998, 2017) 
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  “ ” 

 
   

 Roberts and Economist 
Newspaper Limited (2013)  

    

1)   

2)   

3)   

4)  3    
   

 

 7.1  

   8.3  176  Roberts and 
Economist Newspaper Limited (2013) 

  

 
 1  5  2 

 5  3  4 
 

 5  150,000  1 
 150,000  2  300,000  3  4 

 1.1  7.1 
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 2  4  600,000  (  1.2) 
  

 2  3  900,000   4  1,200,000  (  1.3) 

 
 2   

 150,000  2  4 (  2.1) 
 (IT)  

 1  90,000   2  150,000   3  4  180,000  
(  2.2)   

 7.1  
:   0  1  2  3  4 

1.  - 150,000 1,800,000 1,800,000 2,100,000 
1.1  - 150,000 300,000 300,000 300,000 
1.2  - - 600,000 600,000 600,000 
1.3  - - 900,000 900,000 1,200,000 

2.  - 240,000 300,000 330,000 330,000 
2.1  - 150,000 150,000 150,000 150,000 
2.2  IT  - 90,000 150,000 180,000 180,000 

 - 390,000 2,100,000 2,130,000 2,430,000 
 - 390,000 2,490,000 4,620,000 7,050,000 

    8.3  176  Roberts and Economist 
Newspaper Limited (2013) 
.   =  0 + … +    

 3 =  0 +  1 +  2 +  3 = 0 + 
390,000 + 2,100,000 + 2,130,000 = 4,620,000   

 

 
 

 
 (payback period) 

 
  7.2 

  7.3  
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 7.2  

 7.1   7.1 
 1  7.2  2  7.2 

  

 
  
  1   2 

  2  3  
4  ( )  

 7.2   
  

 

 7.2  
:   0  1  2  3  4 

1.  (  7.1) - 390,000 2,100,000 2,130,000 2,430,000 
2.  75,000 475,500 1,938,600 822,000 727,500 
3.  -75,000 -85,500 161,400 1,308,000 1,702,500 
4.  -75,000 -160,500 900 1,308,900 3,011,400 

    8.5  178  Roberts and Economist 
Newspaper Limited (2013) 
.   =  0 + … +    

 3 =  0 +  1 +  2 +  3 = -
75,000 + -85,500 + 161,400 + 1,308,000 = 1,308,900   

 

   
  100   100  5  

 100    
 1   100  100  (1.01)  (1.01)  (1.01)

 (1.01)  (1.01)  100  (1.01)5  105.10   5    100 
 5  100   7.3 

 0   1, 2, …,  

  



 7  

323

  105.10  5  100  
 
  

 (discounted cash flow) 
 7.2  

 7.3  1  ( ) 
 0  1  2  3  4  5  

1.00 (1.01)1 (1.01)2 (1.01)3 (1.01)4 (1.01)5  
1.0000 1.0100 1.0201 1.0303 1.0406 1.0510  

100 101.00 102.01 103.03 104.06 105.10  100   5  

- - - - - 100  100   5  

 
.  100   5  105.10  (

 1 )  100  5  

 

 (discounted cash flow)   
(discount factor)  

  (discount rate)    
 1  1     1  2 

     1    

   [1]  7.4 

           [1] 

 

    (discount factor) 

  (discount rate) ( ) 
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 7.4  5  0  6  
         

 0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  

 1 1.0000 0.9901 0.9804 0.9709 0.9615 0.9524 0.9434  

 2 1.0000 0.9803 0.9612 0.9426 0.9246 0.9070 0.8900  

 3 1.0000 0.9706 0.9423 0.9151 0.8890 0.8638 0.8396  

 4 1.0000 0.9610 0.9238 0.8885 0.8548 0.8227 0.7921  

 5 1.0000 0.9515 0.9057 0.8626 0.8219 0.7835 0.7473  

          

 

 7.3   

 
 7.2   7.2  

 
 7.5   ( )  6  

 2  3  
 

 1-4  7.5  7.2  5  ( ) 
 ( )  6   7.4   6  

(present value)  
  [2]    2  2 

 2  161,400  0.89 = 143,645    

 7  (net present value (NPV)) 
 0  [3]  

   2 
 0  2  -75,000 + -80,660 + 143,645 = -12,015  
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 4 
 0  4  2,434,747   

 (
)  

 
 

          [2] 

          [3] 

 

   (net present value) (  0  ) 

    (present value)  

    (net benefits)  

 7.5   6   
:   0  1  2  3  4 

1.   - 390,000 2,100,000 2,130,000 2,430,000 
2.  75,000 475,500 1,938,600 822,000 727,500 
3.  -75,000 -85,500 161,400 1,308,000 1,702,500 
4.  -75,000 -160,500 900 1,308,900 3,011,400 
5.  (  7.4) 1.0000 0.9434 0.8900 0.8396 0.7921 
6.  (PV)  -75,000 -80,660 143,645 1,098,222 1,348,540 
7.  (NPV)  -75,000 -155,660 -12,015 1,086,207 2,434,747 

    8.6  178  Roberts and Economist 
Newspaper Limited (2013) 
.  (PV)   =       

 1 = -85,500  0.9434 = -80,660  
.  (NPV)   =  0 + … + 

    2 = -75,000 + -80,660 + 143,645 = -12,015  

 

 
(internal rate of return (IRR))  

 0   

 0     [4]   
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          [4] 

  (internal rate of return) 

 

 7.4  (IRR) 

 7.3  7.5  
 (trial and error iterative technique)3  [4]  

  100 
 4  192,506   200 

  -16,104  
 100  200   182   7.1 

 

 7.1  (IRR)  

-100,000

-50,000

0

50,000

100,000

150,000

200,000

250,000

100 120 140 160 180 200 220 240 260 280

 (N
PV

) (
)

 (discount rate) ( )

 ( ) 
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 (IRR)    IRR 
  IRR   

  IRR   
 IRR   
 IRR    

 IRR   IRR 
 NPV 

 

 

2.  

 
  

 (least cost analysis)  2    
(equalizing discount rate (EQDR))4  (average incremental 
economic cost (AIEC))5  

 
 (homogenous products)  

      
  

6 
 

   
   

 
 (present value of 

cost streams) 
7 

-  (cost-
effectiveness analysis (CEA))8 
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 ( )  

 

 (cost-benefit analysis 
(CBA))  (benefit-cost analysis (BCA))9 

 
  (direct benefits) 

 (indirect benefits)10  
   

 (heterogeneous products)11 
  

  

 3    
 (benefit-cost ratio (BCR))  (net present value 

(NPV))  (internal rate of return (IRR)) (Australia 
Department of Finance and Administration (2006), Shively (2012), Pamela (2014)) 

 (economic 
viability)   

 (net benefits) 
  

(   )12 (Wright 
(1962))  

 
 

 
 

 3  (ADB (1997, 1998, 2017)) 

 3   
 

 3  
 (NPV)  
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 (NPV)  

 (  ) NPV 
 

 (IRR) 
 

(   ) 
 (  1   1 )  

 IRR  NPV 
 (  

)  IRR  
 IRR  IRR 

  

 (BCR) 
 

  3 13 

 

2.1  

 (benefit-cost ratio (BCR)) 
  (present value of 

benefit (PVB))  (present value of cost (PVC)) 
  

 (BCR)  
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     (  
 )    

     [8]  

          [5] 

         [6] 

          [7] 

         [8] 

  BCR  
   

   

     BCR  
  

      
 BCR   BCR 

 

 

 7.5  

  10   3   
 10   50   200    

  7.6  

 (BCR)  
 (   

)  15%    

  
 BCR  (3.55)  (3.49) 

 (3.46)   BCR 
 1    

BCR  1    
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 7.6  

 
 1 

( ) 
 2 

( ) 
 3 

( ) 
 ( )  10   50   200  

 15% (PVB) ( )  390   1,500   13,500  
 15% (PVC) ( )  110   430   3,900  

 (BCR) 
 15%  

 3.55*   3.49   3.46  

 *  BCR  
 

.  (BCR)  1 ( )   390  110 = 3.55 

 

2.2  

 (net present value (NPV)) 
 (PVB) 

 (PVC)  
  (NPV)  

 
   

   
  

 
   

   (   
)     

    [12]  

         [9] 

         [10] 

          [11] 

        [12] 
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 7.6  

  (NPV) 
 7.7  (  

 )  15%  
     

 
 NPV  (9,600 ) 

 (1,070 )  (280 ) 
  NPV  0  

 

 7.7  

 
 1 

( ) 
 2 

( ) 
 3 

( ) 
 ( )  10   50   200  

 15% (PVB) ( )  390   1,500   13,500  
 15% (PVC) ( )  110   430   3,900  

 (NPV)  15% 
( )  

 280   1,070   9,600*  

 *  NPV  
 

.  (NPV)  1 ( )   390  110 = 280  

 

2.3  

 (internal rate of return (IRR)) 
 

(PVB)  (PVC) 
 

 
 (IRR)  

 (   ) 
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 (   ) 

      
 [14]  

        [13] 

          [14] 

 (IRR) 
   [13] 

 (trial and error iterative technique)  (interpolation)14 
     

  (  )   

    

  
       

 (IRR)    

        [15] 

       [16] 

  
    

   
   
    IRR   
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  IRR   IRR 
 

  
  

 1   
 1  

 (IRR)  
 

 

 

 7.7  

  25% 
   7.8 

 
 (  

 )  15%    

 
 IRR  (22.70%)  

(22.29%)  (21.33%) 
 IRR  (   

)  15%  

 7.8  

 
 1 

( ) 
 2 

( ) 
 3 

( ) 
 ( )  10   50   200  

 (NPV)  15%  280   1,070   9,600  
 (NPV)  25%  -104   -320   -5,570 

 (IRR) (%)  22.29 22.70* 21.33 
 *  IRR  

 

.  (IRR)  1 ( )   15  

[280  (15  25)  (280  (-104))] = 22.29% 
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 3   
 7.9  3  

 3 ( ) 
 (NPV)    

  (   
)  

  
 20%   

  25%  
  

 7.9  3  

 
 1 

( ) 
 2 

( ) 
 3 

( )  
.  (NPV) 

 15% ( ) 
 280   1,070   9,600*   3 

( ) 
. 

 (IRR) (%) 
22.29 22.70* 21.33  2 

( ) 
. 

 (BCR)  15% 
 3.55*   3.49   3.46   1 

( ) 
 *  

 

 7.8 Excel spreadsheet 15 

 6  7.10 
 10   (  

 )  5%  10% 
 (NPV)  (IRR)  Excel spreadsheet 

 (built-in formula)  7.10 
 

 5%  1, 2, 4, 5, 6  
   3 

   
 1  

   5, 4, 6, 2, 1 
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 5  5% 
 10%  

   
 (   

)  12%   1, 2, 3  
 1, 2, 3  

 4, 5, 6  
  

15.5%   5  6  

  5 
  5%  10%   5 

 
 12%  15.5% 

 

  
 1  2  2  1 

 (IRR)  7% 
 (IRR)  

 (NPV)  
 2  1   

  4  6  6 
 (IRR)  4  

 4   4 
 6  4  6  
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 7.10  (net benefits)  6  ( )  
 

 
  ( ) 

 1  2  3  4  5  6 
0 -1,500 -3,000 -2,250 -2,250 -1,500 -300 
1 150 300 90 450 -300 -300 
2 150 300 105 450 450 -300 
3 150 300 120 450 450 -300 
4 150 300 135 450 450 300 
5 180 360 180 450 450 300 
6 210 420 210 450 750 300 
7 240 480 240 450 750 300 
8 285 570 285 450 750 525 
9 330 660 330 450 750 525 
10 375 750 375 450 750 525 

NPV (d=5%) 136 ,  272 -750 1,225 2,278 818 
NPV (d = 10%) -254 -507 -1,128 515 1,289 338 
IRR (%) 7 ,  7 -1 15 22 16 

  

.  1 (  5%) 

 

.  1 (  5%)  Excel spreadsheet  (built-in formula)  

 

 

 

.  1  Excel spreadsheet  (built-in formula)  

 

  (guess)   1% 

 

.  (IRR)  1   = 5  [136  (5  

10)  (136  (-254))] = 6.74%  7% 
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3.   

 (discount rate)16  
 (present value)17 

 
 ( )   (net 

present value (NPV))  
  

 (benefit-cost ratio (BCR)) 
  

  
 

 (internal rate of return (IRR)) 
  

  

 (least cost analysis) 
 (cost effectiveness analysis)    

 

 
(economic rate of return (ERR))  

 (Shinnar, 
et al. (1989))  

 4  (ADB (1997, 1998, 
2017))  

1)  
  

 
  

 
(economic opportunity cost of capital) 
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18 

2)  
 (lending interest rate) 

 
  

 19 

3)   (real rate of return)20 
 (capital market) 

  
 ( ) 

  

 

4)   

 
  

 ( ) 
 ( )  

 (equilibrium real interest rate)21 
  

 (excess supply of investment funds)  
  

 (excess demand of investment funds) 

 



 7  

340

  (weighted average 
cost of capital (WACC))  WACC 

  
 (  (equity))  (  

(debt)) 

 WACC  [17]  3   1  
 ( ) (cost of equity)  

   capital asset pricing 
model (CAPM)  2   ( ) (cost of debt)  

 
  3   (

)   ( )  

 (corporate income tax)   

      [17] 

 (WACC) 
 

 ( )  ( )  (WACC) 
 

 

 7.9  

 (Asian Development Bank (ADB))22  
(IRR)  

 (economic internal rate of return (EIRR)) 
  

   (ADB) 
 10-12%  

 10-12% 
 (NPV) 

  (directly productive project) 
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  10-12% 
  
 (ADB (1997, 1998, 2017)) 

1.
 12% (EIRR  12%) 

2.
 10-12% (10%  EIRR  12%) 

 
3.

 10-12% (10%  EIRR  12%) 

  
4.

 10% (EIRR  10%) 
 

 7.10  

 (Central bank discount rate)  7.11 
  

 (  Unbound Medicine (n.d.), World Factbook, Central bank discount 
rate)     Monetary and 
Financial Statistics (MFS) (International Monetary Fund (n.d.)) 

 

 

 

 

 

 

 



 7  

342

 7.11  (%) ( ) 
 %  %  %  %  % 

Venezuela 29.50 Gambia 9.00 Moldova 6.50 Burkina Faso 4.25 Saudi Arabia 2.50 
Guinea 22.25 Mauritania 9.00 Morocco 6.50 Cameroon 4.25 Togo 2.50 
Ukraine 22.00 Mauritius 9.00 Saint Lucia 6.50 Chad 4.25 China 2.25 
Congo 20.00 Uganda 9.00 Indonesia 6.37 Congo 4.25 Singapore 2.15 
Ghana 20.00 Uruguay 9.00 Honduras 6.25 Cote d'Ivoire 4.25 Oman 2.00 
Vanuatu 20.00 Uzbekistan 9.00 Norway 6.25 Niger 4.25 Comoros 1.93 
Egypt 19.25 Tanzania 8.25 Bhutan 6.00 Nigeria 4.25 Bahrain 1.75 
Mozambique 19.00 Ecuador 8.17 India 6.00 Peru 4.25 Fiji 1.75 
Malawi 16.00 Rwanda 7.75 Iraq 6.00 Vietnam 4.25 Hong Kong 1.75 
Mali 16.00 Guatemala 7.53 Pakistan 5.75 Algeria 4.00 New Zealand 1.75 
Tajikistan 16.00 Eswatini 7.25 Tunisia 5.75 Jordan 3.75 Romania 1.75 
Azerbaijan 15.00 Mexico 7.25 Botswana 5.50 Philippines 3.56 Korea, South 1.50 
Belarus 14.00 Sri Lanka 7.25 Guyana 5.50 Costa Rica 3.50 Poland 1.50 
Burundi 11.25 Zimbabwe 7.17 Paraguay 5.50 Serbia 3.50 Thailand 1.50 
Seychelles 11.17 Barbados 7.00 Iceland 5.40 Chile 3.35 Taiwan 1.38 
Kazakhstan 11.00 Brazil 7.00 Cambodia 5.25 Jamaica 3.25 Albania 1.25 
Mongolia 11.00 Georgia 7.00 Turkey 5.25 Macedonia 3.25 Finland 1.25 
Montserrat 10.99 Maldives 7.00 Bangladesh 5.00 Liberia 3.20 Aruba 1.00 
Kenya 10.00 Namibia 7.00 Kyrgyzstan 5.00 Australia 3.00 Canada 1.00 
Lebanon 10.00 Nepal 7.00 Qatar 5.00 Croatia 3.00 Hungary 0.90 
Russia 10.00 Lesotho 6.75 Turkmenistan 5.00 Gabon 3.00 Syria 0.75 
Suriname 10.00 Anguilla 6.50 Colombia 4.75 Malaysia 3.00 Switzerland 0.50 
Burma 9.95 Armenia 6.50 Bahamas 4.50 Nicaragua 3.00 United States 0.50 
Belize 9.58 Dominica 6.50 Laos 4.30 Kuwait 2.75 Japan 0.30 
Libya 9.52 Grenada 6.50 Benin 4.25 Bolivia 2.50 Italy 0.25 

 Unbound Medicine (n.d.), World Factbook, Central bank discount rate (  2008-2017 ) 

 

 7.11  

 7.12  4.3  4 
 20  

 (net benefits (NB))   5 
 7.12   

          

  1  1  

 1  0  70  230  4460 = 4760  
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 (payback period)23 
 

 (simple payback period)   
(cumulative net benefits)  6 

 0-5  5   6 

 6  21  6   
 

 

 
(discounted payback period (DPB))24  

 7 (  16%)  8 (  20%) 
 9 (  16%)  10 (  

20%)  

 16%  9 
 0-11  11   12 

 12  21  12  

  20% 
 10  

 21  20% 

 
 

 
  

 (Carlson (2019)) 

 (  21)  (NPV) 
 ( )  1,387   -167   

16%  20%  
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 (net present value (NPV)) 
   16%  1,387  

 

 

 

 Excel spreadsheet  (built-in formula)  

 

 

 

 

 20%  
 20%  -167  

 16-20%  
 (internal rate of return (IRR))  19%  

 

 

 Excel spreadsheet  (built-in formula)  

 

  

 

 

 16% 
 20  1,387   



 7  

345

  20% 
 20  -167   

  19% 
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  (benefit-cost 

ratio (BCR))  
 1  

 (net present value (NPV)) 
  0 

 (internal rate of return (IRR)) 
 

 (   
) 

 

 
  

 
  (

)  (
)   

 

25 

1.  (BCR) 
 (IRR)   

 

  
 

2.  7.5  (BCR) 
 7.6  
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2.1)    15% 
  

2.2)  
  

2.3)  
  

2.4)  2.1)–2.3)  
 

3.  7.6  (NPV)  7.7 
 

3.1)  15%  16% 
    

3.2)  15%  14% 
    

3.3)  3    
3.4)  3.1)–3.3)  

 
4.  7.7  (IRR) 

 7.8  
4.1)  

  
4.2)  

  
4.3)  

  
4.4)  4.1)–4.3)  

 
5.  7.8  Excel 

spreadsheet   7.10  
5.1)  7.10 

 (BCR)  
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5.2)  7.10 
 5%  10%  

 
 

5.3)  3  5%  10 
 (terminal value)   3 

  3  
 (   

 Excel spreadsheet ) 
5.4)  5.3)  10% 
5.5)  7  2  5 

 7  5%  10% 
 7  7  

 
5.6)  ( ) 

 ( )   
5.7)  

( )  ( )   
5.8)  (simple payback period) 

  5.7)  
5.9)  ( ) 

 ( )    
5.10)  (

)  ( )   
 

5.11)  (discounted payback period (DPB)) 
  

 5.10)  
5.12)  (net future value (NFV))  10 (  10 

)  5%  10%  
   (NPV) 
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6.  7.11  
 7.12  

6.1)
 (IRR) 

6.2)  (BCR) 
 

6.3)  3 – 21 
 16% 

6.4)  3 – 21 
 20%  

 
7.  2   

 A  B  
  2   (  5  7) 

 

  A  B 
NPV 5  2  
IRR 4.5% 7.2% 
BCR 1.2 0.7 

   

8.  2  (PVC)   1  BCR 
 2  NPV  1  2  

  1  NPV  IRR 
 1  2   

 
9.  5 

 
 

 
10.  

  
 
 
 



 7  

352

11.  
 3  

 3  NPV, IRR, BCR   
(  8) 
 

 0 1 2 3 4 5 
 1       

 ( ) 0 175,000 192,500 211,750 232,925 256,218 
 ( ) 100,000 90,000 99,000 108,900 119,790 131,769 

 2       
 ( ) 0 350,000 392,000 539,040 603,725 776,172 

 ( ) 500,000 280,000 488,000 217,800 239,580 261,360 
 3       

 ( ) 0 3,500,000 3,920,000 4,390,400 4,917,248 5,507,318 
 ( ) 5,000,000 1,800,000 2,016,000 2,257,920 2,528,870 2,832,335 

 
12.  

 3   
 2  NPV  IRR 

  (  3) 
 

 0 1 2 3 4 5 
 1       

 ( ) -75,000 -90,000 150,000 200,000 2,000,000 2,500,000 
 2       

 ( ) -50,000 100,000 -50,000 1,500,000 2,000,000 3,000,000 
 1       

 ( ) -1,000,000 -1,500,000 -1,000,000 5,000,000 4,000,000 4,200,000 
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(sustainability analysis)  (distribution analysis) 

 
 

    

  

 
 

 

  ( )  ( ) 

 1 

 

1.  
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 (executing agency) 
 

 

2. 2 

 (financial sustainability)  3   
 (project funding)  

(cost recovery)  (financial incentive) (The Asian Development Bank [ADB], 
1997, 1998, 2017) 

 

2.1 3 

  (project funding) 
 (implementation period) 

  (operation period) 
  

 

 (directly productive projects)  
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 (ADB (1997, 1998, 2017)) 

   
 (grants) 

 (equity)   (debt) 
 (venture capital) 

  
(corporate sponsorships) 

 (angel investing)  (crowd-funding)  

 
     ( )   

  
  

  (United Nations Economic 
and Social Commission for Asia and the Pacific [ESCAP] (2008), Resurgent India Limited (2023))4 

 

2.2 5  

 (cost recovery) 
 (user charges)6 

 
 

  (
)  (user pays  beneficiary pays 

principle)7  
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 8 

 
  4 

 1) 
 2) 

 3) 
 4) 

 (ADB (1997, 1998, 2017)) 

 (marginal cost)9  

 (consumer subsidy)10 
  

   
 

 
  

  
 (ADB (1997, 

1998, 2017)) 

  3   
1)  (average 
incremental financial cost (AIFC))   2) 

 (average incremental 
economic cost (AIEC))   3) 

 (average tariff) 
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 ( ) 
 (

)  
 (ADB (1997, 1998, 

2017)) 

  (demand 
management)11  

 

  

 
 

 

 

2.3 12 

 (financial incentive) 
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6-7  (FIRR) 

 
 (return on equity (ROE))13 

 
  

 
 

 

 ESCAP (2008)   
 (grant)  (interest free loans)  (low interest loans) 

 (subordinated loans)  (operation and maintenance 
support grants)  (interest subsidies)  

 (revenue guarantee)14 
 (foreign exchange risk)15  (land 

acquisition)16  (tax incentives)17  (loan 
guarantee)18  (force majeure)19 

 

 8.1  

   
  2-3 

  
  

      
(Rockefeller Foundation)     

 
 5   (  (2559),  ,  ,  

,    (2559), Sal Forest Co. Ltd., & Green Net Cooperative (2016)) 

1)  ( ) 
 (Thailand Voluntary Emission Reduction Program (T-VER))  
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2)   

3) 
 (Low Emission Support Scheme (LESS))  

4)  
    

5) 
 

 1 (T-VER)  3 (LESS)  
 

 
 4   

 5  
  

 2  
   

 4  
 

 

 
 

  
(over-the-counter)20   

 
  

  
 

  
    

 



 8  

369 

 8.2    

   User Charges, Cost 
Recovery, and Demand Management: An Example for Piped Water ADB (1997) 

 
   

 
  

 
 

 

 
  

 

 
 (average incremental economic cost (AIEC)) 

 (average incremental financial cost 
(AIFC))  (AIEC)  (AIFC) 

 

 
(subsidized prices) 

 (AIFC)  
 (AIEC) 

  
  

 (      )  

 (AIFC) 
 

 (AIEC)  
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  (consumer surplus)  

  

 8.1-8.2 
 (with-and-without demand management)  8.1 

 
 (domestic price numeraire) 

  

 8.2 
  27.5  (full cost 

recovery)  
 

  
 (AIEC)  

 (AIFC) 

 ( ) 
 

(AIFC)  0.11  21.6   
  0.05 (= 0.45 – 0.40) 

 11.1   

 ( ) 
 

 
  

 (AIEC)  (AIFC) 
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 0.06 (= 0.45 – 0.51)  13.3  

   

 1,000 . .  
  1,000  ( )  

 5   
 0  6  

 5   
 0  1.5  . . 

 50  
 3.5  

 4  
  25 

 
 10  

  80 
 12  

 -0.4 (  = -0.4) 
 

(arc elasticity formula)21  
    

      

        [1] 

     [2] 

 

 1  [1]  [2] 
  (  8.1)   (  

8.1)   (  8.2)   
  [1]  [2]  1 ( )  
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 ( ) 

 1  8.2  
 2  

  (  8.1)   (  8.1)   (
 8.2)     [1]  [2] 

 2 ( )  

  

 ( ) 

 3, 4, 5, …, 10  
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 8.1   (
)  (AIFC) 

 
 

( ) 

 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
0       2,393   2,393 -2,393 2,632 
1 0.40 1,000 400 0  87 87 313 96 
2 0.40 1,050 420 0  91 91 329 100 
3 0.40 1,103 441 0  94 94 347 104 
4 0.40 1,158 463  0 98 98 365 108 
5 0.40 1,216 486 774 102 876 -390 963 
6 0.40 1,276 510 0  140 140 370 154 
7 0.40 1,340 536 0  146 146 390 160 
8 0.40 1,407 563 0  152 152 411 167 
9 0.40 1,477 591 0  158 158 433 174 
10 0.40 1,551 620  0 164 164 456 180 

 6,794  2,718 2,832  645  3,478  -760 3,825  
 . .   0.40 0.42  0.10  0.51 

(AIFC)  
-0.11 0.45 

(AIEC) 
    User Charges, Cost Recovery, and Demand 

Management: An Example for Piped Water  ADB (1997) 
( ) = ( )  ( ) 
( ) = ( )  ( ) 
( ) = ( )  ( ) 
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 8.2   (
)  (AIFC) 

 
 

( ) 

 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
 

( ) 
0       2169   2169 -2169 2,386 
1 0.51 906 462 0 79 79 383 87 
2 0.51 952 486 0 82 82 404 91 
3 0.51 999 509 0 85 85 424 94 
4 0.51 1049 535 0 89 89 446 98 
5 0.51 1102 562 701 92 793 -231 873 
6 0.51 1157 590 0 127 127 463 140 
7 0.51 1215 620 0 132 132 488 145 
8 0.51 1275 650 0 137 137 513 151 
9 0.51 1339 683 0 143 143 540 157 
10 0.51 1406 717 0 149 149 568 164 

 6,157  3,140  2,567  584  3,151  -11 3,468  
 . .   0.51  0.42  0.09  0.51 

(AIFC)  
0.00 0.45  

(AIEC) 
    User Charges, Cost Recovery, and Demand 

Management: An Example for Piped Water  ADB (1997) 
( ) = ( )  ( ) 
( ) = ( )  ( ) 
( ) = ( )  ( ) 
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3.  

 
 ( ) 

 (environmental sustainability) 
  

 (monetary value) 
   

  “
”  “ ”  

 
   

 ( ) 
 

22 

 

3.1   

    
  

 
    

23  

   
 

   
24 

   
25  
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 (environmental impact 
assessment (EIA)) 

  7  International Institute for Sustainable Development 
(n.d.)   

1)  
 EIA    

2)  EIA  
   

3)    
   

4)   
    

5)  (EIA report) 
  

6)  
 

  

7)   
 

 

 Lohani, et al. (1997) 
 (ADB)  6+1    

1)   

2)   

3)  (EIA report)  

4)   

5)  EIA   

6)    
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7)  

 
  Mohebali, et al. (2020) 

 EIA  Thuy, et al. (2020) 

 Aryal, et al. (2020)  EIA     
Kamijo (2022)  EIA 

  

 
  

  4  
  (quantitative)  

 
 

 (qualitative)   

  4  

1)   
1.1)     

   
1.2)    

2)   
2.1)     

   
2.2)    

3)  
 

3.1)      
 

 
3.2)    
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4)   
4.1)    
4.2)      

 
 

 

3.2  

 
 

 
 

     
  

 

 3   
   

 
(externalities)  

 
 

      

  
  

  
 

 
 

 (with-without)  
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 (social rate of time preference (SRTP))26 

 
  (sensitivity analysis) 

   

 
 

  
 

 
  

 

 
 (SRTP)  

 
 

 

3.3  

Munasinghe (1992, 2020)  Dixon (2005)  (total economic 
value (TEV))  1) 

 (use values (UV))  2)  (nonuse values (NUV)) 

  (direct use values (DUV)) 
   

(indirect use values (IUV))  
(ecosystem function)   (option value (OV)) 

 (potential use value) 
 (irreversible change) 

 

  (existence value 
(EV))  
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  (bequest value (BV)) 

 

 (Munasinghe (1992, 2020)) 

         [1] 

      [2] 

 (DUV)  (consumptive use) 
        

 
 (non-consumptive use) 

   
  

  
 

 
    

     (Park and Allaby (2017)) 

 2  
 (objective valuation approaches) 

  
 (change in productivity)  (cost 

of illness)  (human capital)  (replacement costs)  

  
    

  
   

   
 (subjective valuation approaches) 
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 (contingent valuation method 
(CVM))   (willingness to pay (WTP))   

   

   
 

(preventive/mitigation expenditure)  
 (hedonic method) 

 (willingness to accept (WTA)) wage 
differentials)  (travel cost method)   

 
  

  

 
 5    (market prices)  

(replacement costs)  (surrogate 
markets)  (surveys)  (benefit transfer approach)  

 
 

  
 

 

3.4  

 (market prices) 
 (productivity) 

   
 (income loss)  
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   (
)  

  
  

  

 

 8.3  

 Ecosystem Valuation (n.d.-a) 
  

 
 

  
 

 (total economic 
surplus)  

 (consumer surplus)  (producer surplus) 
  

27 
 ( )  ( ) 

 

 
  ( ) 

 
 ( ) 

 ( ) 
 (
)  (
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)  
( ) 

 
 

 

 8.4  

 Ecosystem Valuation (n.d.-b) 
 

 
 

 
  

  
 

 
  

 

  (production function) 
 ( )  (
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 -2.0  

 maximax  
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 9.6  maximax  

 
 

    
 -4.5 -3.5 -2.5 -2.5 

 -2.5 -3.0 -3.5 -2.5 
* -2.0 -3.0 -7.0 -2.0* 
  9.3 

 

 ( )  

 ( ) (pessimistic) 
  

maximin  
  

 maximin 
 

  

  
 

 
  

 9.7  9.6 
 

   -4.5, -3.5  -7.0 
  

 -3.5  
 maximin  
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 9.7  maximin  

 
 

    
 -4.5 -3.5 -2.5 -4.5 

* -2.5 -3.0 -3.5 -3.5* 
 -2.0 -3.0 -7.0 -7.0 
  9.3 

 

  

 (opportunity cost)  
  

  
 

   

 
 ( )  

  
 (

)   

 regret matrix 
 

 
  minimax 

 
  

 9.8  9.6  9.7 
 regret matrix   9.8 

   -2.0  
 

 -3.0   
 -2.5   
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  regret matrix 
  -4.5 – (-2.0) = -2.5 

  -2.5 – (-2.0) = -0.5 
  -2.0 – (-2.0) = 0  

( ) 
  

  
 -2.5, -1.0  -4.5   

 -1.0 
  minimax 

 
 

 9.8  minimax  regret matrix  

 
 

   
 -4.5 -3.5 -2.5* 

 -2.5 -3.0* -3.5 
 -2.0* -3.0* -7.0 

 
Regret matrix 

    
 -2.5 -0.5 0 -2.5 

* -0.5 0 -1.0 -1.0* 
 0 0 -4.5 -4.5 
  9.3 

 

 

 
 

 

  2   (sensitivity indicator (SI)) 
 (switching value (SV))  
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  4   
    

 
 (expected value (EV))  

 3  maximax  ( ) maximin 
 ( )  minimax  

 

9 

1.
 4  

 
  “ ”  1   “ ”  0  

  
1.1)  

  
1.2) Roberts and Economist Newspaper Limited (2013)  4 

 low-hanging fruit ( / ) 
empty vessels ( / ) money pit ( / )  
make or break ( / )  

 Roberts and Economist Newspaper 
Limited (2013) 
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1 2 3 4 
1.      
2.      
3.      
4.      
5.      
6.      
7.      
8.      

 
 

1 2 3 4 
1.      
2.      
3.      
4.      
5.      
6. /      
7.  (BAU)     
8.      

 

 

         
         
         
         
         
         
         
         

 

 
 

7 
6 
5 

4 
3 
2 
1 

0 

8 

7 6 5 4 3 2 1 8 
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2.  10 
  (IRR)  18 
 (NPV)  900   12 

  8.5  
 14 

 720  
2.1)  (SI)   
2.2)  (SI)   
2.3)  (SV)   
2.4)  (SV)   
2.5)  30 

  
2.6)  2.1)-2.5)  

 
 

3.  (NPV)  500  
 (SI)  5   2 

 3   
3.1)  
3.2)    
3.3)   

 
  (SI) 

  

 2.0 

 4.0 

  

 10.0 

 5.0 

 3.0 
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4.  9.2  
9.1  
4.1)  (SI)  (SV) 

 (NPV)  
4.2)  

 
5. Donald Rumsfeld  (United States 

Secretary of Defense (2001–2006))   

“Reports that say that something hasn't happened are always interesting to me, 
because as we know, there are ‘known knowns’; there are things we know we 
know. We also know there are ‘known unknowns’; that is to say we know there are 
some things we do not know. But there are also ‘unknown unknowns’ -- the ones 
we don't know we don't know. And if one looks throughout the history of our 
country and other free countries, it is the latter category that tends to be the 
difficult ones.”10

 

5.1)   3  known knowns, known 
unknowns, unknown unknowns  (issue) 

 (risk)  (uncertainty)   
5.2)  unknown unknowns   

 
6.  (VAT) 

 10  20 
 

  
 

7.
 0.5  0.3  

  
 

8.   
 36   10 

 25  25 
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8.1)  (pessimistic scenario) 
8.2)  (optimistic scenario) 
8.3)

  
8.4)  

  
8.5)   (SI) 

  

 
  

 25   25 

 

 50 40 30 

 47 36 25 

 43 32 20 

  (NPV) ( ) 

 

9.  
 3    

  3  
9.1)  (SI)  (SV)  3   
9.2)   

 

 

 
 

 
 

   
 

( / ) 
10 17 800 1,600 

 
( / ) 

300 600 800 400 

 
( / ) 

43 50 800 600 
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10.  
   

10.1)  
 

10.2)  1.7 
  

 
11.  

PPP Net Cost  
11.1)  (capital costs)  
11.2)  (O&M costs)  
11.3)  
11.4)  
11.5)   
11.6)  100   
 

 

 
NPV 

( ) 
SV (%) SI 

 (base case) 1,819 - - 
 (capital costs)  1,004 36  

 (O&M costs)  1,723  1.28 

 

12.
  

 (capital costs)  1  123.46   2  175.36  
 1996-2025 

 
 100   
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 ( ) 
  

      
1996 123.46 3.46 126.92 26.71 -100.21 
1997 175.36 10.57 185.93 63.71 -122.22 
1998 0 0 14.53 76.10 61.57 
1999 0 0 15.32 80.32 65.00 
2000 0 0 16.13 84.42 68.29 
2001 0 0 16.95 88.45 71.50 
2002 0 0 18.51 92.43 73.92 
2003 0 0 19.77 96.37 76.60 
2004 0 0 22.78 100.31 77.53 
2005 0 0 23.37 104.24 80.87 
2006 0 0 23.81 108.22 84.41 
2007 0 0 24.26 112.24 87.98 
2008 0 0 24.57 116.34 91.77 
2009 0 0 25.09 120.53 95.44 
2010 0 0 25.25 124.81 99.56 
2011 0 0 25.98 129.17 103.19 
2012 0 0 26.98 133.58 106.60 
2013 0 0 26.69 134.13 107.44 
2014 0 0 26.89 134.13 107.24 
2015 0 0 27.05 134.11 107.06 
2016 0 0 27.17 134.13 106.96 
2017 0 0 27.16 134.13 106.97 
2018 0 0 27.12 134.13 107.01 
2019 0 0 27.09 134.13 107.04 
2020 0 0 27.06 134.13 107.07 
2021 0 0 27.04 134.13 107.09 
2022 0 0 27.01 134.13 107.12 
2023 0 0 26.98 134.13 107.15 
2024 0 0 26.94 134.13 107.19 
2025 0 0 26.90 134.13 107.23 
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13.
 2   (very good market) 

 (very bad market)  3  
 (large project)  (small 

project)  (no action) 
   

13.1)  
 (net expected value)   

13.2)  0.6  0.4 
  

13.3)  0.4  0.6 
  

13.4)  
 

13.5)  
 (pessimistic)  

13.6)  
 (optimistic)  

13.7)  
 (opportunity costs)  (regret for wrong decision) 

 
 

 ( ) 

 
 

(very good market) 
 

(very bad market) 
 (large project)  500  -300 

 (small project)  275 -80 
 (no action) 0 0 
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1  (sensitivity analysis)  (scenario analysis) 
  

   “ ...” 
(what if...)      

   

 3   (base case scenario)  
 (worst case scenario)  

  (best case scenario)   

 
    

   1 
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   20    (CFI Team (2023)) 

 (input variables)   
 (Virine (2009)) 

2  (project risk) 
  (Project Management Institute 

(2021))   (  
   

)  
 (   

) (Caron (2013)) 

3  (switching value)   (key input variable) 
 (HM 

Treasury and Government Finance Function (2022)) 

4  
 

     (NPV) 
 (IRR)   

  
     (NPV) 

 (IRR)   

 (SI)  (SV) 
 (

)  ( ) 
 (SI)  (SV)  

5  “ ”  7  7 ( ) 
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  “ ”   
  

  

6   (pilot experiment)  (pilot study) 
 (pilot test)  (pilot project)  (small-scale preliminary 

study)      
 (full-scale project) (Thabane, et al. 

(2010), Lewis, et al. (2021))  

 (sandbox)     (2562)  sandbox 
 

   
 

  
  

(   (2562))  

 regulatory sandbox 
 

 (   (2562)) 

7  
     

    
   

 (Project 
Management Institute (2021)) 

8  (risk-return tradeoff) 
  

 
 (Chen (2023))  

 Ghysels, Santa-Clara and Valkanov (2005) 
  (conditional variance) 

  (conditional mean)   
 (intertemporal capital asset pricing model (ICAPM))  Merton 
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(1973) 
  Lundblad (2007) 

 ( . . 1836–2003)  (risk-return tradeoff) 
 

 

9  9-12   
   

10 There are unknown unknowns (2023, July 26) 
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 1  

 (processed food manufacturing) 
  25,000  

 (FOB)  800   (export tax) 10%  FOB 

 (handling charges)  60 
  20%  (traded) 

 (non-traded)  

 (transport charges)  70 
  20%  (tax)  30%  (traded) 

 (non-traded) 

 
 A  2    

 1  (non-traded)   8 
  5   (scarce labor) 10 

  (surplus labor) 15   

 2  (traded)   22 
   14   A  10% 

 A  

 
  1 

 
 0–100   100    0   

  1  70  
  30  

 3   

 X  3.5   10 
  5   5%  
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 Y  2.4   12 
  3   10%  

 Z  1.2   9 
  3   15%  

 1  1  
 1  2  

 
 ( )  

  
 3   

 1 
 X 

 2 
 Y 

 3 
 Z 

   (official exchange rate 
(OER))  30   (standard conversion factor (SCF)) 

 0.83  (shadow wage rate factor (SWRF))  0.66 
 (domestic price numeraire)  

 

 

  

 

 1 

1)  (financial price)  (economic price) 
    A 

2)    
 A 



 

482

3)  1, 2, 3  
4)  1, 2, 3  

 
5)  1, 2, 3   

( )  
6)  1, 2, 3  (cost effectiveness) 

  
7)  (gross product value)  1, 

2, 3   
8)  (net product value)  1, 2, 3 

  
9)  (

)  1, 2, 3 
 70  

10)  1)-9) 
   

11)  10) 
  

12)   (cost effectiveness) 
 

13)  X, Y, Z  50 
 

 
14)  X, Y, Z  50 

 
 

15)  A  10%  A 
 A  20%  

 
16)  A 

 
17)  (world price numeraire)  

(domestic price numeraire)   
18)  (SCF)  (SWRF)  1 
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19)  (handling charges)  
(transport charges)  (traded) 

    
20)  

 (non-traded)   
  

21)  (sensitivity analysis) 
 (OER)  (SCF) 

 (SWRF)  
22)  21) 

 (OER)  (SCF) 
 (SWRF) 
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 2  

 2  People’s Republic 
of China: Shanxi Road Development Project (The Asian Development Bank [ADB], 2006) 

 

 
    

   
 6.8   726,100,000  

 330,500,000   395,600,000 
  (physical contingencies)  (price 

contingencies)   
 10  

  
  

  
    

  
   

 (EIRR)  18.9  
(FIRR)  8.10 

   (discount 
rate)  12%  (shadow exchange rate factor (SERF))  1.20 
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( ) 
 

( ) 
 

( ) 
 

 250.0 - 250.0 34.4 
 - 105.3 105.3 14.5 

 80.5 242.1 322.6 44.5 
 - 48.2 48.2 6.6 

 330.5 395.6 726.1 100 
 45 55 100  

  People’s Republic of China: Shanxi Road Development 
Project  ADB (2006) 

 
 (domestic price numeraire) 

 
 

(tradable) 
( ) 

 
(non-tradable) 

( ) 

 
( ) 

.     
  206.0  241.8 447.8 
  39.6  5.2 44.8 
  -  43.0 43.0 
  1.5  5.5 7.0 
  17.3  40.6 57.9 

 ( ) 264.4 336.1 600.5 
.      

  (physical contingencies)  19.6 22.1 41.7 
  (price contingencies)  16.6 28.4 45.0 

 ( ) 36.2 50.6 86.7 
.   29.9 9.0 38.9 

 ( ) + ( ) + ( ) 330.5 395.6 726.1 
  People’s Republic of China: Shanxi Road Development 

Project  ADB (2006) 
  2009  
  10%   8%  
  2.4%  2014  3%  2010  4%  
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( ) 
 

(  100 - ) 
 14,000 20-50 

  1 10,000 55-70 
  2 7,750 105-120 

  2 6,500 150-160 

  3 4,500  160 

  People’s Republic of China: Shanxi Road Development 
Project  ADB (2006) 
 

 
  ( - ) 

 0.28 
 0.56 

 0.28 
 0.28 
 1.00 

  People’s Republic of China: Shanxi Road Development 
Project  ADB (2006) 
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 (economic analysis) ( ) 
 (  2009)  (domestic price numeraire)  

 
 

(capital 
costs) 

 
(O&M 
costs) 

 
(total 
costs) 

 
(VOC 

savings) 

 
 

(time 
savings) 

 
(generated 

traffic) 

 
(accident 
savings) 

 
(total 

benefits) 

 (net 
benefits) 

2010 1,141.5  0.0  1,141.5  0.0  0.0  0.0  0.0  0.0  -1,141.5 
2011 1,382.4  0.0  1,382.4  0.0  0.0  0.0  0.0  0.0  -1,382.4 
2012 1,371.4  0.0  1,371.4  0.0  0.0  0.0  0.0  0.0  -1,371.4 
2013 783.6  12.9  796.5  241.0  75.0  6.0  1.1  323.1  -473.4 
2014 0.0  27.3  27.3  525.0  152.0  22.0  2.4  701.4  674.1  
2015 0.0  29.0  29.0  612.0  159.1  40.0  2.8  813.9  784.9  
2016 0.0  30.8  30.8  699.0  166.5  59.0  3.1  927.6  896.8  
2017 0.0  32.7  32.7  786.0  174.3  77.0  3.5  1,040.8  1,008.1  
2018 0.0  34.7  34.7  874.0  182.4  96.0  3.9  1,156.3  1,121.6  
2019 0.0  36.9  36.9  961.0  191.0  114.0  4.3  1,270.3  1,233.4  
2020 0.0  39.2  39.2  1,048.0  199.9  131.0  4.6  1,383.5  1,344.3  
2021 0.0  41.6  41.6  1,135.0  209.2  141.0  5.0  1,490.2  1,448.6  
2022 0.0  44.3  44.3  1,209.0  219.0  156.0  5.3  1,589.3  1,545.0  
2023 188.9  47.1  236.0  1,272.0  229.2  181.0  5.4  1,687.6  1,451.6  
2024 0.0  50.0  50.0  1,335.0  239.9  206.0  5.5  1,786.4  1,736.4  
2025 0.0  53.2  53.2  1,398.0  251.1  231.0  5.6  1,885.7  1,832.5  
2026 0.0  56.6  56.6  1,461.0  262.9  256.0  5.7  1,985.6  1,929.0  
2027 0.0  457.6  457.6  1,523.0  275.1  281.0  5.7  2,084.8  1,627.2  
2028 0.0  64.1  64.1  1,586.0  288.0  306.0  5.7  2,185.7  2,121.6  
2029 0.0  68.2  68.2  1,649.0  301.4  331.0  5.7  2,287.1  2,218.9  
2030 0.0  72.5  72.5  1,712.0  315.5  356.0  5.7  2,389.2  2,316.7  
2031 0.0  77.2  77.2  1,774.0  330.2  381.0  5.7  2,490.9  2,413.7  
2032 0.0  82.2  82.2  1,837.0  345.7  406.0  5.7  2,594.4  2,512.2  
2033 -2,528.1 87.6  -2,440.5 1,868.0  361.8  418.0  5.7  2,653.5  5,094.0  

 2,339.7 1,445.7 3,785.4 25,505.0 4,929.2 4,195.0 98.1 34,727.3 30,941.9 
  (NPV)  12% 3,276.7  

 (EIRR) 18.9% 
  People’s Republic of China: Shanxi Road Development 

Project  ADB (2006) 
O&M = operation and maintenance, VOC = vehicle operating costs, NPV = net present value, EIRR = economic internal rate of 
return 

 
 
 
 



 

488

 (financial analysis) ( ) 

 
 

(capital 
costs) 

 
(O&M 
costs) 

 
(total 
costs) 

 
(total 

revenues) 

 
(business 

tax) 
 (net 

cash flow) 

 
(corporate 

tax) 

 (net cash 
flow after 

corporate tax) 

2010 1,178.8 0.0  1,178.8 0.0  0.0  -1,178.8 0.0  -1,178.8 
2011 1,427.5 0.0  1,427.5 0.0  0.0  -1,427.5 0.0  -1,427.5 
2012 1,416.1 0.0  1,416.1 0.0  0.0  -1,416.1 0.0  -1,416.1 
2013 809.2 12.9 822.1 134.2 4.4 -692.2 0.0  -692.2 
2014 0.0  27.3 27.3 315.4 10.4 277.7 0.0  277.7 
2015 0.0  29.0 29.0 370.5 12.2 329.3 0.0  329.3 
2016 0.0  30.8 30.8 435.3 14.4 390.2 0.0  390.2 
2017 0.0  32.7 32.7 511.4 16.9 461.9 0.0  461.9 
2018 0.0  34.7 34.7 600.8 19.8 546.3 43.9 502.4 
2019 0.0  36.9 36.9 705.9 23.3 645.7 122.4 523.3 
2020 0.0  39.2 39.2 829.3 27.4 762.7 163.1 599.7 
2021 0.0  41.6 41.6 974.3 32.2 900.5 210.6 689.8 
2022 0.0  44.3 44.3 1,005.3 33.2 927.9 221.9 705.9 
2023 195.1 47.1 242.2 1,037.3 34.2 760.9 169.2 591.7 
2024 0.0  50.0 50.0 1,070.4 35.3 985.0 245.8 739.3 
2025 0.0  53.2 53.2 1,104.5 36.4 1,014.8 257.5 757.3 
2026 0.0  56.6 56.6 1,139.7 37.6 1,045.5 269.8 775.7 
2027 0.0  457.6 457.6 1,176.0 38.8 679.6 151.4 528.2 
2028 0.0  64.1 64.1 1,213.5 40.0 1,109.4 295.8 813.6 
2029 0.0  68.2 68.2 1,252.1 41.3 1,142.6 309.6 833.0 
2030 0.0  72.5 72.5 1,292.0 42.6 1,176.8 324.0 852.8 
2031 0.0  77.2 77.2 1,333.2 44.0 1,212.0 339.1 872.9 
2032 0.0  82.2 82.2 1,375.6 45.4 1,248.0 354.8 893.2 
2033 -2,610.6 87.5 -2,523.1 1,419.5 46.8 3,895.7 395.5 3,500.3 
Total 5,026.7 1,445.6 6,384.8 19,296.2 636.6 19,512.5 3,874.4 15,638.2 

 (FIRR)  10.20% 
 (FIRR)  8.10% 

  People’s Republic of China: Shanxi Road Development 
Project  ADB (2006) 
O&M = operation and maintenance, FIRR = financial internal rate of return 
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  NPV ( ) SV (%) 

 (base case)  3,277  
.  (capital costs)  +10% 2,888  

.  (O&M costs)  +10% 3,248  

.  (traffic levels) -10% 2,534  
.  (capital costs)  

    (O&M costs)  
    (all benefits) 

+10% 
+10% 
-10% 

 
2,115 

 
28.2 

.  1  2,775  
  People’s Republic of China: Shanxi Road Development 

Project  ADB (2006) 
O&M = operation and maintenance, NPV = net present value, SV = switching value 

 
 

 

 FIRR  SI 

 (base case) 8.1%  
.  10% 7.2%  
.  10% 7.1%  
.  (O&M costs)  10% 8.1%  
.  (implementation)  1   7.7%  
.  . . . .  5.8%  
.  30% 6.8%  

  People’s Republic of China: Shanxi Road Development 
Project  ADB (2006) 
O&M = operation and maintenance, FIRR = financial internal rate of return, SI = sensitivity indicator 
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1)  
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2)  (directly 
productive project)  
(indirectly productive project)  

3)  (simple financial payback period) 
 (simple economic payback period)  

 
4)  (discounted financial payback period) 

 (discounted economic payback period) 
  

5)  3)  4)  
 (simple payback period)  

 
6)  (financial return on investment (FROI)) 

 (economic return on investment (EROI)) 
  (   (return on 

investment (ROI))   ( ) ) 
7)  (FROI) 

 (EROI)   
8)  6)  7)  

 
 

9)  (financial benefit-cost ratio (FBCR)) 
 (economic benefit-cost ratio (EBCR))  

10)  12%  (FNPV) 
 (ENPV) 

  
11)  12%  

(FIRR)  (EIRR) 
  

12)  12% 
 (FBCR)  (EBCR) 
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13)   (switching value (SV)) 
 (sensitivity indicator (SI))   

    
 75%   

 1000% 
  

 50%   
 3    

14)   (SV)  
(SI)     

   
 30%   
 50%   

 500% 
  

 3    
 50%   
 50%   

15)   
   

 (world price numeraire) 
16)  (official exchange rate (OER))  30 /

  (shadow exchange rate (SER)) 
 

17)  (scarce/skilled labor)  
  

 (shadow wage rate factor (SWRF))  
  

18)  (surplus/unskilled labor)  
  

 (SWRF)  17)  
  

19)    
 (FNPV)  (ENPV) 

  



 

492

20)  3  
 

  30% 
 30%  40% 
 3    1 ( )  2 ( )  3 ( ) 

  
(expected value (EV))  (maximax)  (maximin) 

 (minimax) 
  

  (  1)  
(ENPV)  20%  (  2) 

 10%  (  3) 
 5% 

  (  1) 
 12%  (  2) 
 9%  (  3) 

 8% 
  (  1)  

4%  (  2)  7% 
 (  3)  18% 
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 3  

 3  

 Hybrid Covered Lagoon (   (2561)) 
 

 (biogas) 
    

    
   

  (biogas engine generator) 
 

 (steam boiler) 
   

 
 

 
     

      

 
  

   

 Hybrid Covered Lagoon 
 . . 2554 

  
 1,000   1,000 – 5,000  

 5,000  

  Hybrid 
Covered Lagoon     . . 2561  3   
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 1   
 2   
 3   

 (clean development mechanism (CDM))1 (  3 
 1  CDM) 

 1  2  1,000   5,000   10,000 
  3  10,000   CDM  

 

 5.37%  
 8% 

 30% 
 15  

 4 / -  (  . . 2561) 
 24.36 /  (  . . 2561) 

 25% 
 50% 

 3.4%  
 50 /  (  . . 2561) 

 5%  
 186 /  (  . . 2561) 

 5  
 20  

 10%  
 1  2  3      

 330 / /  (  . . 2561) 
 22 /  

 5%  
 5%  

 10%  
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 3 

1)  1  2 
 3  

 
2)  1  2 

 3  
 

3)  (sensitivity indicator (SI)) 
 1  2  3 

  
4)  (SI)   

 (NPV) 
 1  2  3  

 (SI)   
 25%  

 1%   
 4%  

 1%   
 2%  

 1%  
 0.5%  

5)  4)  (switching value (SV)) 
  4)  

 (NPV)  1  2 
 3   (SV) 
 

6)  (SI)   4) 
  (IRR) 

 1  2  3  
 (SI)  

7)  6)  (SV)  
 4)  

 (IRR)  1  2  3 
  (SV)  
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8)  (time of 
use (TOU))  (on peak) (  9.00–22.00 
. - )  (off peak) (  22.00–

9.00 . –   00.00–24.00 . -  ) 
 TOU 

 
9)  

 
 

10)  
 (least cost analysis) 

 (
) (cost effectiveness alternatives (CEA))   
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The Asian Development Bank. (2006). People’s republic of China: Shanxi road development project, 
completion report. https://www.adb.org/sites/default/files/project-documents//29426-prc-pcr.pdf 

. (2548). 
 (CDM) . http://www2.dede.go.th/cdm/process.htm 

 . (2561). 
 Hybrid Covered Lagoon. . 

. . 

 

 

1  (CDM)  
(  (2548))  CDM  2  

 CDM   2  7   

1)  (project design) 
 (project design document (PDD))  

    

2)  (validation) 
 (designated operational entity (DOE))  CDM (CDM executive 

board (CDM EB))   
  designated national authority (DNA) 

 

3)  (registration)  DOE  (CDM EB) 
  

4)  (monitoring)  CDM  
 

5)  (verification)  DOE 
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6)  (certification)  DOE 
  (CDM EB)  CERs  

(  certified emission reductions (CERs)) 

7)  (issuance)  (CDM EB) 
  CERs  
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-  

 
 strategic management 

 logical framework approach 
    SWOT Analysis 

 market failures 
 government failures 

 non-market failures 
 competency 

  strengths 
 weaknesses 

 5  five forces model 
 economics of project planning and analysis 

 capability 
 value chain 

 threats 
 opportunities 

  

 1  
  strategy 

 ( )  defining (identification) 
 ( )  executing 

  business-as-usual (BAU) 
 ( )  monitoring 
  project review 

 ( )  evaluation 
  project evaluation 

  recreation 
  with project 

  with-and-without project 
  without project 

 ( )  planning 
  corporate strategic planning 

 ( )  detailed planning 
  project appraisal 

 financial analysis 
  economic analysis 

 ( )  feasibility study 
 ( )  delivering 

 defined deliverable 
 team building 

 motivation 
  project design 
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  board of directors 
  public willingness to pay (WTP) 

  public willingness to accept (WTA) 
  economy 

  economic viability 
 effectiveness 
 efficiency 
 ( ) information asymmetry 

  imperfect information 
  financial sustainability 

 equity 
  corporate social responsibility (CSR) 

  government failure 
  market failure 

  non-market failure 
 ( )  core competencies 

  project risks 
  project 

  public–private partnership (PPP) projects 
  functional organization 

  public projects 
  private projects 

  defined budget 
  peaks and troughs 

  livability 
  key performance indicators (KPIs) 

  balanced scorecard (BSC) 
  better-off 

  opportunity cost 
  negative external costs 

  imperfectly competitive market 
  non-competitive market 

  monetary terms 
  monitoring and controlling 

  wide range of resources 
  business-to-business (B2B) 

  project analysts 
  the third party 

  economic efficiency 
  Pareto efficiency 

  Pareto improvement 
  critical success factors (CSFs) 

 ( )  closure 
  goals and objectives 

  program 
  externalities 

  positive externalities 
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  negative externalities 
  positive external benefits 

  non-market benefits and costs 
  project manager 

  decision-makers 
  plans 
  business plan 

  business transformation 
  organizational transformation 

  portfolio 
  mission 

  process 
  learning and growing 

  commercial 
  customer 

  financial net present value (FNPV) 
  economic net present value (ENPV) 
  Pareto inefficiency 

  brand 
  worse-off 

 ( ) implementation and operation phase 
 ( ) post evaluation 

 ( ) production phase 
 ( )  design and preparation phase 

 ( )  definition phase 
 ( )  conceptual phase 

 ( ) operational phase 
 ( )  divestment phase 
  shadow prices 

  market prices 
  economic prices 

 ( ) initiating 
  life cycle 

  fiscal year 
  defined end date 

  vision 
  whole economy 

  behavioral economics 
  animal welfare 

  amenity 
  public goods 

  deadline 
  executing agency 

  implementing agency 
  milestones 

  optimal 
  project-oriented organization 
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  financial internal rate of return (FIRR) 
  economic internal rate of return (EIRR) 

  

 2  
  logical framework approach 

 project monitoring mechanism (PMM) 
 hecklers 

  terrorists 
  target groups 
   target group - for whom 

  interest groups 
  direct beneficiaries 
  indirect beneficiaries 

 affected groups 
  potential opponents 

  potential proponents 
  participants 

  non-participants 
  supporters 

  promoters 
  project identification 
 project management 

  event projects 
  road show 

  project monitoring 
  project monitoring 

 test 
  project review 

 deploy 
  project implementation 

  workshop 
  project evaluation 

  project detailed planning 
  logical framework (log frame) 

  alternative analysis 
   participation analysis 

  problem tree analysis 
  objective analysis 

  situation analysis 
  project feasibility study 

    build 
  project design 

  project conception 
 activities 

  terms of reference (TOR) 
  negative state 
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  project proposal 
  conflicts of interests 

  probability 
/  risks/assumptions 

  quality - how well 
  small projects 
  large projects (megaprojects) 

  experimental projects 
  pilot projects 
 ( )  risk index 

  indicators 
 project targets (project indicators) 
  direct indicators 
  indirect (proxy indicators) 

  log frame table (project matrix) 
    quantity - how much 

  Inputs 
  killing factor 

  future problems 
  imagined problems 

  existing problems 
  possible problems 

  focal problem (core problem) 
  goals 
 impact (effects) 

 ( ) outputs 
  stakeholder 

  stakeholder map 
  means-ends relationships 

  objective tree 
 ( ) Eisenhower matrix 

  half-circle stakeholders 
- -   salience model 

  influential-support matrix 
  power-interest matrix 

  stakeholder matrix 
  implementation and operation phase 

  post evaluation phase 
  design and preparation phase 

  progress report 
 objectives (purpose) 

  immediate objective (purpose) 
   time - by when 

  focal problem 
   location – where 

  sandbox (test environment) 
     design summary 
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  causes 
  non-governmental organization (NGOs) 

  

 3  
  net foreign exchange flow 

  foreign exchange inflow 
  foreign exchange outflow 

  deflation 
  property rights 

   ( ) agriculture, forestry and fishing 
   ( ) transport, construction and infrastructure 

   ( ) tourism, culture, sports 
  price distortion 

  changes in real terms 
  with project 

  with-and-without project 
  without project 
  direct investment 

  portfolio investment 
  financial derivatives investment 

  other investment 
  scenario analysis 

  input-output (IO) analysis 
  foreign exchange inflow 
 foreign exchange outflow 

  trade subsidies 
  sectoral constraints 

  macroeconomic constraints 
 2020  Thailand trade summary 2020 data 

  project proposal 
  Linkages 

  vertical linkages 
   horizontal linkages 
  forward linkages 
  backward linkages 

  national affordability 
  minimum wage 

  incentive 
  market wages 

 marginal projects 
  large projects (megaprojects) 

  government budget 
 principal 

  international reserves 
  gross international reserves 
  net international reserves 
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  constant price series 
  current price series 

 interest 
  inflation index 

  cumulative inflation index 
  price index 

  road freight transport (RFTI) 
  import price index (IMI) 

  consumer price index (CPI) 
  producer price index (PPI) 

  producer price index by activity (PPI-CPA) 
  construction materials price index (CMI) 

  export price index (EXI) 
  trade balance 

  balance of payments (BOP) 
  services balance 

  financial account 
  current account 

  capital account 
 transaction cost 

  opportunity cost of land 
  opportunity cost of labor 

  economic costs 
  international market 

  domestic market 
  world market 

 ( ) monetary terms 
  multiplier 

  exogenous variable 
  endogenous variable 

  World Bank 
  free trade policy 

  national accounts 
  social accounting matrix (SAM) 

  computable general equilibrium (CGE) model 
  multiplier model 

  social accounting matrix (SAM) model 
  input-output (IO) model 

  satellite accounts 
  international reserves 

  input-output (IO) 
 (

)  
net incremental input 

  base year 
  marginal product 

 ( )  net incremental output 
  inflation 
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  import tariffs 
  tariffs 

  export tariffs 
  information technology system 

  single economic system 
  constant prices 

  financial prices 
  economic prices 
  world prices 

  base year prices 
  current prices (nominal prices, actual prices) 

  domestic prices 
  secondary income 
  primary income 

  aggregate income 
  low-wage labor 

  scarce labor 
  skilled labor 
 ( ) unskilled labor 

  surplus labor 
 marginal 
  open economy 
  rest of the world 

 ( ) environment 
  special drawing rights (SDRs) 

  indicator units 
  volume (indicator) 

  value (indicator) 
  price (indicator) 

  terms of trade (TOT) 
  inflation rate 

  anticipated inflation 
  unanticipated inflation 

 debt service ratio (DSR) 
  purchasing power 

  import subsidies 
  export subsidies 

  

 4  
 law of demand 

 base case 
 best case 

 worst case 
 stream of real investment 

 before project 
 before-and-after project 
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 transfer payments 
 antibiotic resistance 

 care as usual (CAU) 
 ( ) valuation 

  internalize external costs 
 family group conferencing (FGC) 

 post-evaluation 
 improved health 

 ( ) comparison 
 replacement 

 technological change 
 climate change 

 increased access 
 with-and-without project 
  with-and-before project 

 without-and-before project 
 ( ) quantification 
 ( ) identification 

 learning by doing 
 abatement 

  logical framework (log frame) 
 ( ) scenario analysis 

 cost analysis (CA) 
 cost-benefit analysis (CBA) 

 cost-utility analysis 
 social support 

 biodiversity loss 
 (

) 
involuntary resettlement 

 child empowerment 
 excess capacity 

 ( ) scale 
 willingness to pay (WTP) 

 certainty 
 child safety 

 feasibility 
  economic viability 

 wealth 
 uncertainty 

 sustainability 
 elastic 

 price elasticity of demand 
 market failure 
 affordability 

 sensitive 
 elasticity of substitution 
 income elasticity of demand 
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 1 unit elastic demand 
 operating expenses 

 annual costs 
 straight line depreciation 

 ( ) depreciation 
 overheads 

 quality of life 
 competitor 

 substitute 
 benchmark 

 directly productive projects 
  indirectly productive projects 

 rehabilitation project 
 working capital 

 financial working capital 
 economic working capital 

 net working capital 
 investment (investing capital) 

 cash in hand 
 subsidy 

 ( ) quality-adjusted life-years (QALYs) 
  net receivables 

 scenario 
 aquifer 

 ( )  risk index 
 extraction cost 

  resettlement costs 
 negative investment cost 

 depletion premium 
 fixed costs 

 education costs 
 opportunity cost 

 overhead costs 
 sunk costs 

 cost per output 
 cost per outcome 

 direct costs 
 replacement investment 

 initial investment 
 ( ) supplementary costs 
 external costs 

 common costs (joint costs) 
 system costs 

 marginal cost 
  marginal extraction cost 

 marginal social cost 
  investment costs 
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 prime costs 
 international market 

 domestic market 
 treasury bill 

  producer’s supply schedule 
 consumer’s demand schedule 

 biological resource 
 ecological resource 

 economic resource 
 exhaustible resources 
 non-renewable resources 
 substitute resource 

 renewable resources 
 factor-price equalization 

 life skills 
 (

) 
cost effectiveness alternatives (CEA) 

 least cost alternatives 
 ( ) technology 

 biocentric (ecocentric) 
 exchange transaction 

 transfer transaction 
 best practice 

 accounts payable 
 accounts receivable 

 intertemporal models 
 ( ) cost savings 

 ( ) time savings 
 work in progress 

 stock of resource 
 ( )  stock of finished goods 

  intermediate input 
 incremental input 

 non-incremental input 
 discounted factor 

 risk neutrality 
 externality 

 student performance 
 ( ) 

 
incremental benefits 

 return on investment (ROI) 
 social return on investment (SROI) 

 net benefits 
 incremental benefits 

 substitution 
 incremental output 

 traded goods 
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 non-incremental output 
 incremental output 

 outcome 
 academic achievement 

 donor 
 recipient 

 contingencies 
  physical contingencies 

 price contingencies 
 solar rooftop 

 impact burden 
 tax 

 anthropocentric 
  command-and-control 

  market-based instruments 
 not fully elastic 

 with project 
 with stock effect 

 residual value 
 conditional expectation 

 discounted value 
 salvage value (scrap value) 
 ( )  residual value 

 economic value 
 ( ) value in monetary terms 

 net present value (NPV) 
 financial net present value (FNPV) 

 economic net present value (ENPV) 
 cost-benefit matrix 

 inelastic 
 fully inelastic 

 insensitive 
 without project 

 with no stock effect 
 nondepletable 

 bank balances 
 willing to sell 

  fully elastic 
 reverse osmosis (RO) 

  operation periods 
  implementation periods 

 own prices 
 constant prices 

 shadow prices 
 unit price 

 supply price 
 demand price 
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  income 
 financial incentives 

 office syndrome 
   reduce, reuse, recycle 

   raw materials 
 participative method 

 exhaustion time 
 ( )  timing 

 hypothetical situation 
 ( )  location 

 health status 
 consumer surplus 
  child welfare 

  social welfare 
  economic welfare 

 property rights 
 finished goods 

 inventory 
 tradable goods 

 non-tradable goods 
 goods in progress 

 divisible commodity 
 tangible long-term assets 

 current assets 
  net current assets 

 supply curve 
 demand curve 

 horizontal demand curve 
 vertical demand curve 

  downward sloping demand curve 
 cost unit 

 accounts liabilities 
 depletable 

  marketable securities 
 risk aversion 

  project charges 
 discount rate 

 internal rate of return (IRR) 
 financial internal rate of return (FIRR) 

  economic internal rate of return (EIRR) 
 optimal taxation 

 benefit-cost ratio (BCR) 
 financial benefit-cost ratio (FBCR) 

 economic benefit-cost ratio (EBCR) 
 life expectancy 

 physical life 
  economic life 
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 growing demand 
 new demand 
 elastic demand 

 inelastic demand 
  

 5  
 spatial concentration of industry 

 perfect competition 
     handling, distribution, transportation, processing (H.D.T.P.) 

 self-employment 
 transfer payment 

 involuntary resettlement 
 import substitution-led growth 

  export-led growth 
 sensitivity analysis 

 final consumption 
  agglomeration economies 

 lobbying 
 rent seeking 

 ( )  monopoly rents 
 unregulated economic activities 

 ( , ) informal activities (informal economy) 
 ( ) linkages 

 reconstruction of buildings 
  temporary production losses 

 land compensation 
 scarcity rent 

 management costs 
 removal costs 

 port handling charge 
 ( ) shadow wage rate (SWR) 

 casual labor 
 indirect subsidy 

 indirect input ad valorem subsidy 
 indirect output ad valorem subsidy 

 indirect input quantity subsidy 
 indirect output quantity subsidy 

 project site (project gate, factory gate, farm gate) 
 ( ) shipping 

 numeraire 
 world price numeraire 
 domestic price numeraire 

 balance of payments 
 distribution cost (D) 

 transportation cost (T) 
 handling cost (H) 
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 processing cost (P) 
 operation and maintenance cost 

 resettlement cost 
 depletion premium 

 gross economic cost (GEC) 
 full economic cost 

 market distortion 
 ( ) pegged 

 intermediate input 
 incremental input 

 non-incremental input 
 the border effect 

  operating surplus 
 operating surplus 

 gross economic benefit (GEB) 
 tradable goods 

 incremental output 
  non-tradable 

 non-incremental output 
 tradable goods 

 non-tradable goods 
 special development zone 

 tax incidence 
 general price inflation 

 direct tax 
 indirect tax 

  indirect input ad valorem tax 
 indirect output ad valorem tax 

  indirect input quantity tax 
 indirect output quantity tax 

 physical geography 
 new economic geography (NEG) 

 financial value 
 economic value 

   border price equivalent value (BPEV) 
 value added 

 project level 
 managed floating regimes 

  pure floating regimes 
   free on board (freight on board) (F.O.B.) 
   border prices (BP) 

 constant prices 
 shadow prices 

 financial prices 
 economic prices 

  domestic prices 
 world prices 
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 willingness to pay (WTP) 
 real prices 

 nominal prices 
 domestic prices 

 unit financial input price 
 unit economic input price 
 unit input price, before tax 

 current prices 
 unit financial output price 

 unit economic output price 
 unit output price, before tax 

 absolute prices 
 ( ) relative prices 

  cost, insurance, freight (C.I.F.) 
 supply price 

 import supply price 
 demand price 

 export demand price 
 scarce labor 

 unskilled labor 
 skilled labor 
 surplus labor 

 ( ) normative economics 
 ( ) positive economics 

 public economics 
 currency 

 net tax 
 tradable 

  non-tradable 
 welfare 

 intermediate good 
 final good 

 tradable 
 non-tradable 

 consumer good 
 producer good 

 finished good 
 partially finished good 

  shadow exchange rate (SER) 
 fixed exchange rate 

 flexible exchange rate 
  official exchange rate (OER) 

 conversion factor (CF) 
 specific conversion factor 

 standard conversion factor (SCF) 
 shadow exchange rate factor (SERF) 

  shadow wage rate factor (SWRF) 



-  

522

 6  
 net cost savings 

 with-and-without 
 cost effectiveness analysis 

  least cost analysis 
 ( ) health gap 

  scale (scale alternatives) 
 anti-competitive agreements 

 training program 
 skill development program 

-  upskill-reskill program 
 capital cost 

 healthy life days (HLDs) 
 motor way 

 domestic price numeraire 
 transport charges 

 handling charges 
 operating cost 

 opportunity cost 
 depletion premium 

  market costs 
 non-market costs 

 effluent cost 
 location (location alternatives) 

  technology (technology alternatives) 
 groundwater 
 surface water  

  disability-adjusted life year (DALY) 
  year of life lost (YLL) 

  year of life lost due to disability (YLD) 
 homogenous products 

 differentiated products 
  upskill 
 reskill 

 gross product value 
 present value of cost stream 

 net product value 
    free on board (freight on board) (F.O.B.) 

  financial price 
 economic price 

 surplus labor 
 scarce labor 

  average incremental economic cost (AIEC) 
  equalizing discount rate (EQDR) 

 timing (timing alternatives) 
 traded 
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 non-traded 
 discount rate 

  internal rate of return (IRR)) 
  Official exchange rate (OER) 

  standard conversion factor (SCF) 
 cost-effectiveness ratio 
 effectiveness-cost ratio 

 shadow wage rate factor (SWRF) 
 age-specific life expectancy 

 processed food manufacturing 
  

 7  
 cumulative net benefits 
 International Monetary Fund (IMF) 

 built-in formula (Excel spreadsheet) 
 discounted cash flow 

 full employment 
 interpolation 

 climate changes 
 least cost analysis 

-  cost-effectiveness analysis (CEA) 
 cost-benefit analysis (CBA) 
 benefit-cost analysis (BCA) 

 purchasing power 
 credit-worthiness 

 economic feasibility (economic viability) 
  directly productive project 

 ( ) equity 
 ( ) debt 

 collaterals 
 breakeven point 

 empirical 
 interest 

 opportunity cost of capital 
  economic opportunity cost of capital 

 ( ) cost of equity 
 average cost of capital 

 weighted average cost of capital (WACC) 
  weighted average cost of capital (WACC) 

 average incremental economic cost (AIEC) 
 marginal cost (MC) 

 ( ) cost of debt 
 perfect competition 

 capital market 
 trial and error iterative technique 

 Asian Development Bank (ADB) 
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 World Bank 
 discount factor 

  direct benefits 
 indirect benefits 

 terminal value 
 net benefits (NB) 

 maximum output 
  homogenous products 

 heterogeneous products 
 monetary value 

 present value 
 present value of cost (PVC) 

 present value of cost streams 
 present value of benefit (PVB) 

 net present value (NPV) 
 cumulative net present value 

 net future value (NFV) 
 balance 

 maturity 
  payback period 

  discounted payback period (DPB) 
 simple payback period 

 discount rate 
 central bank discount rate 

 crossover rate 
 social discount rate (SDR) 
 equalizing discount rate (EQDR) 

 interest rate 
 lending interest rate 

 equilibrium real interest rate 
  natural rate of interest (neutral rate of interest) 

 market interest rates 
 risk premium 
 internal rate of return (IRR) 

 rate of return of the next best project 
 hurdle rate 

  economic rate of return (ERR) 
 economic internal rate of return (EIRR) 

 expected rate of return 
 required rate of return 

 real rate of return 
 aggregate real rate of return 

 corporate income tax 
 benefit-cost ratio (BCR) 

 useful life 
 excess supply of investment funds 
  excess demand of investment funds 
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 8  
 law of demand 

 net foreign capital flow 
 capital inflow 

 capital outflow 
 market based control mechanism 

- - -  Build-Own-Operate-Transfer (BOOT) 
 risk governance 

 force majeure 
 public finance 
 loan guarantee 

 cost recovery 
  full cost recovery 

 sustainability management 
 risk management 

 land acquisition 
  over-the-counter 

 liquidation 
 non-consumptive use 

 consumptive use 
 peak-load 

  protest bids 
 tariff setting 

 endogenous productivity growth 
 pretest 

 demand management 
 revenue guarantee 

  invention 
  environmental impact assessment (EIA) 

 subjective valuation approaches 
 objective valuation approaches 

  contingent choice methods 
 contingent valuation method (CVM) 

 irreversible change 
 change in productivity 

 landfill 
  Low Emission Support Scheme (LESS) 

 crowd-funding 
 bankruptcy 

  distribution analysis 
  sustainability analysis 

 sensitivity analysis 
 regression analysis 

 repatriation 
 initial focus group 

 initial interviews 
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  in-person interviews 
 surveys 

  telephone surveys 
  mail surveys 
  in-person surveys 

 income loss 
 subsidized prices 

/  consumer/consumption subsidy 
 benefit transfer approach 

 willingness to pay (WTP) 
  willingness to accept (WTA)  

 wage differentials 
/  preferences/tastes 

 time preference 
 commitment 

 financial sustainability 
 environmental sustainability 

  public private partnerships (PPPs) 
  foreign exchange risk 

 unit price inelasticity 
  preventive/mitigation expenditure 

 user fees 
 ( )  user charges 

 depreciation 
 choice questions 

 charity projects 
 directly productive projects 

 social projects 
 north star research 

 blue sky research 
  fiber optic cable (optical-fiber cable) 

 low interest loans 
 subordinated debt, subordinated loan, subordinated bond, 

subordinated debenture, junior debt 
 bridge finance 

 interest free loans 
 foreign loans 
 debt 

 government grants 
   ( ) grants 

  project funding 
 foreign equity 

  angel investing 
 corporate sponsorships 

  venture capital 
 equity 

 cash 
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  operation and maintenance support grants 
 environmentally damaging subsidies 

  interest subsidies 
 necessary condition 
 sufficient condition 

 number of trips 
 operation period 

 implementation period 
  qualitative 
 quantitative  

 numeraire 
 domestic price numeraire 

 fixed interest rate 
 general equilibrium 
  cost of illness 

 replacement costs 
 operational expenses 

 average cost 
 cost minimization 

  average incremental financial cost (AIFC) 
 average incremental economic cost (AIEC) 

  cost of savings 
 replacement costs 
 substitute costs 

 average variable cost 
 marginal cost 

 damage cost avoided 
 equity 
 debt 

 Thailand Voluntary Emission Reduction (T-VER) 
 surrogate markets 

 capital markets 
 discrete choices 

 equity 
 human capital 
  innovation 

 third-party private investors 
 risk profile 

 ( ) non-response bias 
 collection efficiency 

 environmental impacts on social welfare 
 impacts on natural resources 

 externalities 
/  positive/negative externalities 

 ( ) capital gains 
 return on equity (ROE) 

 return on equity (ROE) 
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 double dividend 
 real GDP 

 productivity 
 defaults 

 user pays 
 private placement 

 beneficiary pays 
 respondents 
 project sponsors 

 infrastructure bonds 
 bonds and other debt instruments 

 wetland 
 open space 

 green area 
 production function 

- -   government-consumers-private investors 
 concessional tax rate on interests 

 environmentally improving taxation 
 consumer subsidy 

  price elasticity 
 with-without 

 with-and-without demand management 
 potential use value 

 existence value (EV) 
  total economic value (TEV) 

 use values (UV) 
  direct use values (DUV) 
  indirect use values (IUV) 

  nonuse values (NUV) 
 monetary value 

 option value (OV) 
 bequest value (BV) 

 baseline 
  price inelasticity 

 risk exposure 
 geographical information systems (GIS) 

 government 
 cross prices 
  own prices 

 market prices 
 EIA report 

 income 
 remunerative incentives 

 financial/monetary incentives 
 survey-based method 

 travel cost method 
  zonal travel cost method (ZTCM) 
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  individual travel cost method (ITCM) 
 hedonic method 

 random utility method 
 fixed maturity 

 environmental economics 
 workplace 

 motivation 
  total economic surplus 

 consumer surplus 
 producer surplus 

 wildlife 
 tax incentives 

 future goods 
 present goods 

/  commercial loan 
 supplier's credit 

 arc elasticity formula 
 cost curves 

 supply curve 
  executing agency 

 ecosystem function 
 debt 

 polluter pays principle (PPP) 
 user pays principle 

 beneficiary pays principle (BPP) 
 preferred shares (stocks) 

 environment health 
 response rates 

 (
) 

social rate of time preference (SRTP) 

 social discount rate 
 pure rate of interest in a society 

 market interest rate 
 average tariff 

 conversion factor 
  

 9  
 sandbox 
 portfolio 

 operation 
 irreversible decision 

 pilot experiment 
 pilot test 

 business as usual (BAU) 
 mitigation 

 issue management 
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 risk management 
 implementation 

 workshop 
 evaluation 

 full assessment of costs 
 sandbox 
 

 
regulatory sandbox 

 ( ) identification 
 risk-return tradeoff 

 ( ) qualification 
 log frame 

 risk analysis  
 sensitivity analysis 

 scenario analysis 
 pilot study 

 small-scale preliminary study 
 terms of reference (TOR) 

 probability 
 conditional variance 

 uncertainty 
 flexibility 
 damage 

 risk 
 project risk 

 procurement contractual risk 
-  low risk-low return 
-  high risk-high return 

 regret for wrong decision 
  switching value of cost (SVC) 

 switching value of benefit (SVB) 
 conditional mean 
 switching value (SV) 

 small project 
 large project 
 directly productive projects 
 indirectly productive projects 

 pilot project 
 full-scale project 

 ... what if... 
 ( ) risk index (risk factor) 

 sensitivity indicator (SI) 
 opportunity cost 

 operation and maintenance (O&M) costs 
 capital costs 

 intertemporal capital asset pricing model (ICAPM) 
 input variables 
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 key input variable 
 regret matrix 

 
minimax 

/  empty vessels 
/  money pit 
/  low-hanging fruit 
/  make or break 

 
maximin 

 
maximax 

 good practice 
 mitigate risks 

 ( ) endure 
 ( ) share 

 reform 
 issue 

 evaluate risks 
 risk factor 

 phases 
 impacts 

 external effects 
 return 

 risk-return tradeoff 
 stakeholders 

 decision tree 
 transform 

 ( ) optimistic 
 ( ) pessimistic 
 stringent measure 
 lax measure 

 moderate measure 
 with project 

 expected value 
 net expected value 

 without project 
 brainstorming 

 project level 
 national level 
 medium 

 sectoral level 
 manual 

 ( ) identify risks 
 shadow price 

 ( ) lessen 
 qualify risks 
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 ( ) scenarios 
 base case scenario 

 best case scenario 
 worst case scenario 

 optimistic scenario 
 pessimistic scenario 

 very good market 
 very bad market 
 precautionary principle 

 ( ) avoid 
 standard conversion factor (SCF) 

 shadow exchange rate factor (SERF) 
 shadow wage rate factor (SWRF) 

  

 
 base case 

 biogas 
 clean development mechanism (CDM) 

 (  CDM) registration 
 (  CDM) validation 

 ( ) monitoring 
 implementation 

 ( ) verification 
 ( ) certification 

 sensitivity analysis 
 least cost analysis 

 financial analysis 
 economic analysis 

 ( ) issuance 
 project design 

 minimax 
 maximax 

 maximin 
 CDM CDM executive board (CDM EB) 

 switching value (SV) 
 biogas engine generator 

 directly productive project 
 indirectly productive project 

 off peak 
 on peak 

  traded 
 world price numeraire 
 domestic price numeraire 

 sensitivity indicator (SI) 
 transport charges 

 handling charges 
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 capital costs 
 physical contingencies 

 price contingencies 
 operation and maintenance (O&M) costs 

 cost effectiveness 
 cost effectiveness alternatives (CEA) 
 cost effectiveness alternatives (CEA) 

  certified emission reductions (CERs) 
 traffic levels 

 tax 
 export tax 

 expected value (EV) 
 gross product value 

 net product value 
 non-traded 

 discounted financial payback period 
 simple financial payback period 

 discounted economic payback period 
 simple economic payback period 

 financial price 
 economic price 

 scarce/skilled labor 
 surplus labor 

 surplus/unskilled labor 
 scarce labor 

 designated operational entity (DOE) 
 CDM  designated national authority (DNA) 

 steam boiler 
 time of use (TOU) 

 discount rate 
  return on investment (ROI) 

 financial return on investment (FROI) 
 economic return on investment (EROI) 

 shadow exchange rate (SER) 
 official exchange rate (OER) 

 standard conversion factor (SCF) 
 financial benefit-cost ratio (FBCR) 

 economic benefit-cost ratio (EBCR) 
 shadow wage rate factor (SWRF) 
 processed food manufacturing 

 project design document (PDD) 
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