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Abstract

The aim of this study was to find out locations for ethanol plants which utilize bagasse from the sugar

industries in northeastern Thailand as raw material. Three objectives were determined in this study including
economic, environmental and social objectives. This study was delineated as a multi-stage location problem.

Firstly, bagasse was delivered from a sugar mill to the ethanol plant, then ethanol was transported to a blending

centre and mixed to be gasohol (E10) for vehicles. From the computational results, the weighting factor in each
objective function significantly affects both the number of opened ethanol plants and objective value. Moreover,

the study results show that Kumpawapee sugar mill at Udonthani was a potential ethanol plant due to its

93.33% opening rate, while changing weight factors in 15 cases.

§” ”§—≠:  ªí≠À“°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß, ‚√ßß“πº≈‘µ‡Õ∑“πÕ≈®“°™“πÕâÕ¬, °“√µ—¥ ‘π„®·∫∫À≈“¬«—µ∂ÿª√– ß§å

Keywords:  Location allocation problem, bagasse ethanol plant, multiobjective optimization
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∫∑π”

«‘°ƒµ¥â“πæ≈—ßß“π¢Õßª√–‡∑»‰∑¬¡’·π«‚πâ¡

∑’Ë®–√ÿπ·√ß¢÷Èπ‡√◊ËÕ¬Ê π—∫·µà√“§“πÈ”¡—π¥‘∫„πµ≈“¥

‚≈°‡æ‘Ë¡ Ÿß¢÷Èπ‚¥¬‰¡à¡’∑’∑à“«à“®–≈¥≈ß ́ ÷Ëß¡“µ√°“√Àπ÷Ëß

∑’ËÀ≈“¬ª√–‡∑»„™â°—π§◊Õ°“√À“æ≈—ßß“π∑¥·∑π¡“„™â

·≈–√Ÿª·∫∫Àπ÷Ëß¢Õßæ≈—ßß“π∑¥·∑π∑’Ëπ‘¬¡„™â§◊Õ°“√

„™â‡Õ∑“πÕ≈º ¡°—∫πÈ”¡—π·°ä ‚´≈’πÀ√◊Õ‡∫π´‘πÀ√◊Õ

∑’Ë‡√’¬°«à“πÈ”¡—π·°ä ‚´ŒÕ≈≈åπ—Ëπ‡Õß

®“°¢âÕ¡Ÿ≈°“√„™âπÈ”¡—π·°ä ‚´ŒÕ≈≈å¿“¬„π

ª√–‡∑» ÷́Ëß‡æ‘Ë¡ Ÿß¢÷Èπµ≈Õ¥‡«≈“ · ¥ß„Àâ‡ÀÁπ·π«

‚πâ¡°“√¢“¥·§≈π¢Õß‡Õ∑“πÕ≈∑’Ëº≈‘µ‰¥â¿“¬„π

ª√–‡∑» ¥—ßπ—Èπ√—∞∫“≈‚¥¬§≥–°√√¡°“√ àß‡ √‘¡°“√

≈ß∑ÿπ (Board of investment; BOI) ®÷ß‰¥â àß‡ √‘¡„Àâ

¡’°“√ √â“ß‚√ßß“π‡Õ∑“πÕ≈‡æ‘Ë¡¢÷Èπ„π∑ÿ°¿Ÿ¡‘¿“§„π

ª√–‡∑»‰∑¬ ́ ÷Ëßæ∫«à“¡’‚√ßß“π‡Õ∑“πÕ≈∑’Ë‰¥â√—∫Õπÿ≠“µ

„Àâ‡ªî¥¥”‡π‘π°“√∑—Èß„π√–¬–∑’ËÀπ÷Ëß ·≈–√–¬–∑’Ë Õß

Õ¬Ÿà„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∂÷ß 13 ‚√ßß“π®“°

∑—ÈßÀ¡¥ 24 ‚√ßß“π ·≈–®–¡’°”≈—ß°“√º≈‘µ√«¡°—π°«à“

2.4 ≈â“π≈‘µ√µàÕ«—π À√◊Õ§‘¥‡ªìπ 62% ¢Õß°”≈—ß°“√

º≈‘µ∑—Èßª√–‡∑» (°√–∑√«ßæ≈—ßß“π, 2550)

Õ¬à“ß‰√°Áµ“¡À“°æ‘®“√≥“∂÷ß«—µ∂ÿ¥‘∫∑’Ë®–π”

¡“º≈‘µ‡ªìπ‡Õ∑“πÕ≈·≈â«®–æ∫«à“‚¥¬¡“°®–‡ªìπ°“°

πÈ”µ“≈, ÕâÕ¬ ¥ ·≈–¡—π ”ª–À≈—ß ́ ÷Ëß«—µ∂ÿ¥‘∫¥—ß°≈à“«

µà“ß°Á¡’§«“¡µâÕß°“√„π°“√„™â®“°Õÿµ “À°√√¡Õ◊ËπÊ

„πª√‘¡“≥∑’Ë¡“°Õ¬Ÿà·≈â« ¥—ßπ—Èπ‚√ßß“π‡Õ∑“πÕ≈∑’Ë®–

¥”‡π‘π°“√º≈‘µ„πÕπ“§µÕ“®ª√– ∫ªí≠À“Õÿª∑“π

 à«π¢“¥¢Õß«—µ∂ÿ¥‘∫‰¥â

ß“π«‘®—¬π’È®÷ß‰¥â®—¥∑”¢÷Èπ‡æ◊ËÕÀ“ ∂“π∑’Ëµ—Èß

¢Õß‚√ßß“π‡Õ∑“πÕ≈∑’Ë„™â«—µ∂ÿ¥‘∫‡ªìπ™“πÕâÕ¬®“°

‚√ßß“ππÈ”µ“≈¿“¬„µâ«—µ∂ÿª√– ß§å¥â“π‡»√…∞»“ µ√å,

 ‘Ëß·«¥≈âÕ¡ ·≈–§«“¡‡ ’Ë¬ß¥â“π§«“¡ª≈Õ¥¿—¬

ReVelle and Eiselt (2005)‰¥â√–∫ÿ«à“ªí≠À“

°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß®–¡’≈—°…≥–‡©æ“–Õ¬Ÿà 4 ª√–°“√

¥â«¬°—π§◊Õ (1) ≈Ÿ°§â“ ÷́Ëß¡’∑’Ëµ”·Àπàß∑’Ëµ—Èß·πàπÕπÕ¬Ÿà·≈â«

∑’Ë„¥∑’ËÀπ÷Ëß À√◊ÕÕ¬Ÿà∫π‡ âπ∑“ß°“√¢π àß, (2) ‚√ßß“π

∑’ËµâÕß°“√À“µ”·Àπàß∑’Ëµ—Èß, (3) ∑’Ëµ—Èß´÷Ëß≈Ÿ°§â“·≈–

‚√ßß“πµ—ÈßÕ¬Ÿà ·≈– (4) §à“√–¬–∑“ßÀ√◊Õ‡«≈“„π°“√

‡¥‘π∑“ß√–À«à“ß‚√ßß“π°—∫≈Ÿ°§â“

Minnesota Pollution Control Agency (2007)

√à«¡°—∫Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß¢Õß√—∞ Minnesota ª√–‡∑»

 À√—∞Õ‡¡√‘°“ ‰¥â®—¥∑”§Ÿà¡◊Õ„π°“√ª√–‡¡‘π§«“¡‡À¡“– ¡

¢Õß°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß¢Õß‚√ßß“πº≈‘µ‡Õ∑“πÕ≈

(Planning and Constructing an Ethanol Plant in

Minnesota) ‚¥¬„π§Ÿà¡◊Õ¥—ß°≈à“«√–∫ÿ∂÷ßªí®®—¬∑’ËµâÕß

æ‘®“√≥“„π°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß¢Õß‚√ßß“πº≈‘µ‡Õ∑“πÕ≈

´÷Ëßª√–°Õ∫¥â«¬ (1) ·À≈àßπÈ” ”À√—∫„™â„π°√–∫«π°“√

º≈‘µ (Water supply) ´÷Ëß‚¥¬∑—Ë«‰ª®–Õ¬Ÿà∑’Ë 4.0 - 4.8

·°≈≈ÕπµàÕ°“√º≈‘µ‡Õ∑“πÕ≈ 1 ·°≈≈Õπ, (2) °“√∫”∫—¥

πÈ”‡ ’¬∑’ËÕÕ°¡“®“°‚√ßß“π (Wastewater disposal),

(3) §«“¡Õÿ¥¡ ¡∫Ÿ√≥å¢Õß«—µ∂ÿ¥‘∫∑“ß‡°…µ√∑’Ë„™â„π

°“√º≈‘µ‡Õ∑“πÕ≈ (Feedstock availability), (4) √–∫∫

¢π àß«—µ∂ÿ¥‘∫·≈–º≈‘µ¿—≥±å (Transportation) ‡™àπ

 ¿“æ∂ππ  ∂“π’√∂‰ø ‡ªìπµâπ, (5) ª√–‡¿∑¢Õß

‡™◊ÈÕ‡æ≈‘ß∑’Ë„Àâæ≈—ßß“π„π°“√º≈‘µ‡Õ∑“πÕ≈ (Type of

fuel), (6) ∑ÿπ π—∫ πÿπÀ√◊Õ ‘∑∏‘ª√–‚¬™πå®“°¿“§√—∞

(Funding and economics) ‡π◊ËÕß®“°°“√®—¥µ—Èß‚√ßß“π

„π∫“ßæ◊Èπ∑’ËÕ“®¡’ ‘∑∏‘ª√–‚¬™πåµ“¡π‚¬∫“¬ àß‡ √‘¡

°“√≈ß∑ÿπ¢Õß√—∞∫“≈, (7) ª√–‡¥Áπ¥â“πº≈°√–∑∫µàÕ

§π∑’Ë„πæ◊Èπ∑’Ë (Local site issues) ‡™àπ ΩÿÉπ®“°°“√

¢π àß«—µ∂ÿ¥‘∫, ‡ ’¬ß®“°‚√ßß“π, °≈‘Ëπ®“°‚√ßß“π œ≈œ,

·≈– (8) §«“¡ —¡æ—π∏å°—∫™ÿ¡™π (Community relations)

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“„π§√—Èßπ’È®–‡ªìπ°“√

‡≈◊Õ° ∂“π∑’Ëµ—Èß·∫∫ Õß√–¥—∫ ´÷Ëß§≈â“¬§≈÷ß°—∫ªí≠À“

∑’Ë Jacobsen and Madsen (1980) ‰¥âπ”‡ πÕ‰«â §◊Õ

ªí≠À“°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß·≈–®—¥‡ âπ∑“ß°“√¢π àß

¬“πæ“Àπ–·∫∫ Õß√–¥—∫ (two-level location-routing

problem) ‚¥¬„πªí≠À“¥—ß°≈à“«Àπ—ß ◊Õæ‘¡æå®–∂Ÿ° àß

®“°‚√ßæ‘¡æå‰ª¬—ß®ÿ¥°√–®“¬ ‘π§â“°àÕπ∑’Ë®–∂Ÿ° àß‰ª

¬—ß≈Ÿ°§â“„π∑’Ë ÿ¥ ´÷Ëßªí≠À“°“√ àßÀπ—ß ◊Õæ‘¡æåπ’È®–

ª√–°Õ∫‰ª¥â«¬ (1) °“√À“ ∂“π∑’Ëµ—Èß¢Õß®ÿ¥°√–®“¬

 ‘π§â“, (2) °“√ÕÕ°·∫∫‡ âπ∑“ß°“√¢π àß¢Õß¬“π

æ“Àπ–∑’ËÕÕ°®“°®ÿ¥°√–®“¬ ‘π§â“, (3) °“√®—¥ √√

≈Ÿ°§â“„Àâ°—∫·µà≈–®ÿ¥°√–®“¬ ‘π§â“ ·≈– (4) °“√

ÕÕ°·∫∫‡ âπ∑“ß°“√¢π àß¢Õß¬“πæ“Àπ–∑’ËÕÕ°®“°

®ÿ¥°√–®“¬ ‘π§â“‰ª¬—ß≈Ÿ°§â“√“¬µà“ßÊ
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πÕ°®“°π—Èπ „π°“√«‘®—¬§√—Èßπ’È¬—ß‰¥â°”Àπ¥

°√Õ∫¢Õßªí≠À“„Àâ‡ªìπ·∫∫À≈“¬«—µ∂ÿª√– ß§å ́ ÷Ëß‚¥¬

∑—Ë«‰ª·≈â«°“√µ—¥ ‘π„®¥â“π‚≈®‘ µ‘° å®–¡’«—µ∂ÿª√– ß§å

‡æ’¬ßÕ¬à“ß‡¥’¬«‡™àπ ‡æ◊ËÕ≈¥√–¬–∑“ß„π°“√¢π àß,

≈¥‡«≈“„π°“√¢π àß, ≈¥¢π“¥¢Õß¬“πæ“Àπ– À√◊Õ,

‡æ‘Ë¡º≈°”‰√®“°°“√¥”‡π‘π°“√ ‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡

À“°‡ªìπ°“√µ—¥ ‘π„®„π«—µ∂ÿª√– ß§å∑’Ë¡“°°«à“Àπ÷Ëß

«—µ∂ÿª√– ß§å  ‘Ëß∑’Ë¡—°‡°‘¥¢÷Èπ°Á§◊Õ«—µ∂ÿª√– ß§å∫“ß

Õ¬à“ß®–‡°‘¥§«“¡¢—¥·¬âß°—π‡Õß¿“¬„π ¥—ßπ—Èπ®÷ßµâÕß¡’

°“√‡ª≈’Ë¬π¡ÿ¡¡Õß¢Õßªí≠À“„Àâ ‡ªìπ·∫∫À≈“¬

«—µ∂ÿª√– ß§å (Multiobjective) (Jozefowiez, 2008)

´÷Ëß„π∑’Ëπ’È®–æ‘®“√≥“«—µ∂ÿª√– ß§å¥â“π‡»√…∞»“ µ√å,

 ‘Ëß·«¥≈âÕ¡ ·≈–§«“¡‡ ’Ë¬ß¥â“π§«“¡ª≈Õ¥¿—¬

Buddadee et al. (2007) ‰¥â∑”°“√»÷°…“∂÷ß

§«“¡‡ªìπ‰ª‰¥â·≈–§«“¡§ÿâ¡§à“∑“ß‡»√…∞»“ µ√å

µ≈Õ¥®πº≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡¢Õß°“√‡≈◊Õ° ∂“π

∑’Ëµ—Èß‚√ßß“π‡Õ∑“πÕ≈∑’Ë„™â™“πÕâÕ¬´÷Ëß‡À≈◊Õ®“°°“√º≈‘µ

πÈ”µ“≈¡“‡ªìπ«—µ∂ÿ¥‘∫„π°“√º≈‘µ‡Õ∑“πÕ≈ ”À√—∫π”

‰ªº ¡°—∫πÈ”¡—π‡∫π´‘π‡æ◊ËÕ„™â‡ªìπ‡™◊ÈÕ‡æ≈‘ß·°Á 

‚´ŒÕ≈≈å ·≈–æ∫«à“°“√„™â™“πÕâÕ¬¥—ß°≈à“«¡’§«“¡§ÿâ¡

§à“∑“ß‡»√…∞»“ µ√å·≈–™à«¬≈¥º≈°√–∑∫µàÕ ‘Ëß

·«¥≈âÕ¡„π·ßà¢Õß°“√≈¥ª√‘¡“≥°ä“´‡√◊Õπ°√–®°

(Green house gases; GHGs) ∑’Ëª≈àÕ¬ Ÿà∫√√¬“°“»´÷Ëß

‡ªìπ “‡Àµÿ ”§—≠¢Õß¿“«–‚≈°√âÕπ (Global warming)

√–‡∫’¬∫«‘∏’«‘®—¬

«‘∏’„π°“√°“√¥”‡π‘π°“√«‘®—¬ ‡√‘Ë¡®“°°”Àπ¥

 ∂“π–¢Õßªí≠À“ ‚¥¬°”Àπ¥µ—«·∫∫∑“ß§≥‘µ»“ µ√å

„π√Ÿª¢Õß°”Àπ¥°“√‡™‘ß‡ âπ∑’Ë‡ªìπ®”π«π‡µÁ¡ (Integer

linear programming) ∑’Ë¡’®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕÀ“∑”‡≈∑’Ëµ—Èß

¢Õß‚√ßß“πº≈‘µ‡Õ∑“πÕ≈ ¿“¬„µâ«—µ∂ÿª√– ß§å‡æ◊ËÕ„Àâ

¡’µâπ∑ÿπ°“√¥”‡π‘π°“√∑’ËµË”∑’Ë ÿ¥,  àßº≈°√–∑∫µàÕ

 ‘Ëß·«¥≈âÕ¡πâÕ¬∑’Ë ÿ¥ ·≈– ¡’§«“¡‡ ’Ë¬ß¥â“π§«“¡

ª≈Õ¥¿—¬µË”∑’Ë ÿ¥ ‚¥¬√Ÿª·∫∫„π°“√¢π àß®–‡ªìπ

·∫∫À≈“¬≈”¥—∫¢—Èπ ¥—ß· ¥ß„π√Ÿª∑’Ë 1

1. µ—«·∫∫∑“ß§≥‘µ»“ µ√å ”À√—∫°“√‡≈◊Õ°∑”‡≈

   ∑’Ëµ—Èß

°. µ—«·ª√µ—¥ ‘π„®

n
ij

ª√‘¡“≥«—µ∂ÿ¥‘∫∑’Ë¢π àß√–À«à“ß‡ âπ∑“ß (i,j)

e
jk

ª√‘¡“≥‡Õ∑“πÕ≈∑’Ë¢π àß√–À«à“ß‡ âπ∑“ß (j,k)

o
i

ª√‘¡“≥«—µ∂ÿ¥‘∫∑’Ë¡’ ≥ ·À≈àß«—µ∂ÿ¥‘∫ i

λ
j

ª√‘¡“≥‡Õ∑“πÕ≈∑’Ëº≈‘µ‰¥â ≥ ‚√ßß“π  j

d
ij

√–¬–∑“ß√–À«à“ß·À≈àß«—µ∂ÿ¥‘∫∂÷ß‚√ßß“π

‡Õ∑“πÕ≈

r
jk

√–¬–∑“ß√–À«à“ß‚√ßß“π‡Õ∑“πÕ≈∂÷ß§≈—ß

πÈ”¡—π

POP
jk

®”π«πª√–™“°√„π·∂∫‡ ’Ë¬ß∑’Ë ‡°‘¥®“°

‡Õ∑“πÕ≈√–À«à“ß (j,k)

¢. æ“√“¡‘‡µÕ√å

m √“§“«—µ∂ÿ¥‘∫µàÕÀπà«¬

θ µâπ∑ÿπ°“√¢π àß«—µ∂ÿ¥‘∫µàÕÀπà«¬

a µâπ∑ÿπ°“√¢π àß‡Õ∑“πÕ≈µàÕÀπà«¬

c µâπ∑ÿπ„π°“√ √â“ß‚√ßß“π‡Õ∑“πÕ≈

s ¢π“¥¢Õß‚√ßß“π‡Õ∑“πÕ≈∑’Ë®– √â“ß

t emission factor  ”À√—∫°“√¢π àß∑—Èß®“° (i,j)

·≈– (j,k)

b emission factor  ”À√—∫°“√„™âπÈ”¡—π¥’‡´≈

„π°“√¢π àß∑—Èß®“° (i,j) ·≈– (j,k)

f emission factor  ”À√—∫ “√‡§¡’∑’Ë„™â„π°“√

º≈‘µ‡Õ∑“πÕ≈

γ emission factor ®“°°√–∫«π°“√º≈‘µ¥’‡´≈

∑’Ë„™â„π°“√º≈‘µ‡Õ∑“πÕ≈

g emission factor ¢Õß CO
2
 ®“°°“√º≈‘µ

‡Õ∑“πÕ≈

h emission factor ¢Õß CH
4
 ®“°°“√º≈‘µ

‡Õ∑“πÕ≈

δ emission factor °“√º≈‘µ‰øøÑ“‡æ◊ËÕ„™â„π

°“√º≈‘µ‡Õ∑“πÕ≈

v offset emission factor ¢Õß E10 ∑’Ë‡°‘¥®“°

°“√º≈‘µ‡Õ∑“πÕ≈‡æ◊ËÕπ”¡“„™â‡ªìπ·°Á ‚´ŒÕ≈≈å

w offset emission factor ¢Õß gasoline ∑’Ë‡°‘¥

®“°°“√º≈‘µ‡Õ∑“πÕ≈‡æ◊ËÕπ”¡“„™â‡ªìπ·°Á 

‚´ŒÕ≈≈å
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p offset emission factor ¢Õß°“√º≈‘µπÈ”¡—π

‡∫π´‘π·∫∫¥—Èß‡¥‘¡∑’Ë‡°‘¥®“°°“√º≈‘µ‡Õ∑“πÕ≈

‡æ◊ËÕπ”¡“„™â‡ªìπ·°Á ‚´ŒÕ≈≈å

φ production efficiency factor  ”À√—∫°“√

‡ª≈’Ë¬π«—µ∂ÿ¥‘∫„Àâ‡ªìπ‡Õ∑“πÕ≈

N ®”π«π Ÿß ÿ¥¢Õß‚√ßß“π‡Õ∑“πÕ≈∑’Ë®– √â“ß

M ®”π«π Ÿß ÿ¥¢Õß§≈—ßπÈ”¡—π∑’Ë‚√ßß“π‡Õ∑“πÕ≈

®– àßº≈‘µ¿—≥±å„Àâ

§.  ¡°“√‡ªÑ“À¡“¬¥â“π‡»√…∞»“ µ√å (Economic objectives)

·≈–

ß.  ¡°“√‡ªÑ“À¡“¬¥â“π ‘Ëß·«¥≈âÕ¡ (Environment objectives)

·≈–

®.  ¡°“√‡ªÑ“À¡“¬¥â““π§«“¡ª≈Õ¥¿—¬ (Population objective)
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©.  ¡°“√¢Õ∫¢à“¬ (Constraints)

Subject to;

07 4/18/09, 8:32 AM295

Black



°“√·°âªí≠À“°“√‡≈◊Õ° ∂“π∑’Ëµ—Èß·∫∫À≈“¬«—µ∂ÿª√– ß§å·≈–À≈“¬≈”¥—∫¢—Èπ:

°√≥’»÷°…“‚√ßß“πº≈‘µ‡Õ∑“πÕ≈®“°™“πÕâÕ¬„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

«“√ “√«‘®—¬ ¡¢. 14 (3) : ¡’π“§¡ 2552296

 ¡°“√‡ªÑ“À¡“¬¥â“π‡»√…∞»“ µ√åª√–°Õ∫

¥â«¬ 4 æ®πå §◊Õ (1)  ¡°“√µâπ∑ÿπ¥â“π«—µ∂ÿ¥‘∫´÷Ëß¢÷Èπ

Õ¬Ÿà°—∫ª√‘¡“≥«—µ∂ÿ¥‘∫·≈–√“§“«—µ∂ÿ¥‘∫, (2)  ¡°“√

µâπ∑ÿπ¥â“π°“√¢π àß«—µ∂ÿ¥‘∫´÷Ëß¢÷ÈπÕ¬Ÿà°—∫√–¬–∑“ß„π

°“√¢π àß ª√‘¡“≥«—µ∂ÿ¥‘∫∑’Ë¢π àß·≈–§à“„™â®à“¬„π

°“√¢π àßµàÕÀπà«¬ (3)  ¡°“√µâπ∑ÿπ„π°“√º≈‘µ‡Õ

∑“πÕ≈´÷Ëß„π∑’Ëπ’È„Àâ§«“¡ ”§—≠°—∫¢π“¥¢Õß‚√ßß“π

µ“¡À≈—°¢Õß§«“¡ª√–À¬—¥‡π◊ËÕß®“°¢π“¥ (Economy

of scale) ‚¥¬„™â ¡°“√„π√Ÿª¢Õßøíß°å™—Ëπªí®®—¬¥â“π

¢π“¥ (Scaling factor) (Buddadee, 2008)

 ¡°“√‡ªÑ“À¡“¬¥â“π ‘Ëß·«¥≈âÕ¡®–Õâ“ßÕ‘ß

ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ëª≈àÕ¬ÕÕ°®“°°√–∫«π°“√

µà“ßÊ ́ ÷Ëßª√–°Õ∫¥â«¬ ¡°“√ 12 æ®πå §◊Õ (1) ª√‘¡“≥

°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥®“°°“√¢π àß«—µ∂ÿ¥‘∫ª√‘¡“≥ n

ºà“π‡ âπ∑“ß (i,j)  (2) ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥

®“°°“√„™âπÈ”¡—π¥’‡´≈„π°“√¢π àß«—µ∂ÿ¥‘∫ª√‘¡“≥ n

ºà“π‡ âπ∑“ß (i,j) (3) ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥

®“°°“√„™â “√‡§¡’„π°“√º≈‘µ‡Õ∑“πÕ≈ (4) ª√‘¡“≥

°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥®“°°“√º≈‘µπÈ”¡—π¥’‡´≈‡æ◊ËÕ„™â

„π°√–∫«π°“√º≈‘µ‡Õ∑“πÕ≈ (5)ª√‘¡“≥°ä“´‡√◊Õπ

°√–®°∑’Ë ‡°‘¥®“°§“√å∫Õπ‰¥ÕÕ°‰´¥å„π°“√º≈‘µ

‡Õ∑“πÕ≈ (6) ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥¡’‡∑π„π

°“√º≈‘µ‡Õ∑“πÕ≈  (7) ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥

®“°°“√º≈‘µ‰øøÑ“ ‡æ◊ËÕ„™â„π°“√º≈‘µ‡Õ∑“πÕ≈

(8) ª√‘¡“≥°ä“´‡√◊Õπ°√–®°∑’Ë‡°‘¥®“°°“√¢π àß‡Õ

∑“πÕ≈ª√‘¡“≥ e ºà“π‡ âπ∑“ß (j,k) (9) ª√‘¡“≥°ä“´

‡√◊Õπ°√–®°∑’Ë‡°‘¥®“°°“√„™âπÈ”¡—π¥’‡´≈„π°“√¢π àß

‡Õ∑“πÕ≈ª√‘¡“≥ e ºà“π‡ âπ∑“ß (j,k) (10) §à“™¥‡™¬

¢Õß°“√π”‡Õ“™“πÕâÕ¬¡“º≈‘µ‡Õ∑“πÕ≈‡æ◊ËÕ„™â‡ªìπ

πÈ”¡—π·°ä ‚´ŒÕ≈å·∑π∑’Ë®–π”‰ª‡º“‡æ◊ËÕº≈‘µ‰øøÑ“´÷Ëß

®–ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°¡“°°«à“ (11) §à“™¥‡™¬

¢Õß°“√π”‡Õ“™“πÕâÕ¬¡“º≈‘µ‡Õ∑“πÕ≈‡æ◊ËÕ„™â‡ªìπ

πÈ”¡—π·°ä ‚´ŒÕ≈å·∑π∑’Ë®–„™âπÈ”¡—π‡∫π ‘́πª°µ‘

 ”À√—∫ ¡°“√‡ªÑ“À¡“¬¥â“π§«“¡ª≈Õ¥¿—¬

π—Èπ®–Õâ“ßÕ‘ß®“° Alumar and Kara (2007) °≈à“«§◊Õ

®–„™â®”π«πª√–™“°√∑’Ë®–‰¥â√—∫º≈°√–∑∫®“°°“√∑’Ë

‡Õ∑“πÕ≈‡°‘¥°“√√—Ë«‰À≈√–À«à“ß‡ âπ∑“ß°“√¢π àß

‡ªìπµ—«∫àß™’È§«“¡‡ ’Ë¬ß ¥—ßπ—Èπ ¡°“√‡ªÑ“À¡“¬¥â“π

§«“¡ª≈Õ¥¿—¬®–¢÷ÈπÕ¬Ÿà°—∫§«“¡Àπ“·πàπ¢Õß

ª√–™“°√µàÕÀπà«¬æ◊Èπ∑’Ë·≈–√–¬–∑“ß®“°‚√ßß“π

‡Õ∑“πÕ≈‰ª¬—ß§≈—ßπÈ”¡—π∑’Ë∑”°“√º ¡πÈ”¡—π·°ä ‚´ŒÕ≈å

 ¡°“√¢Õ∫¢à“¬ (1) ‡ªìπ ¡°“√¢âÕ®”°—¥

¥â“π ¡¥ÿ≈¡«≈‡æ◊ËÕ„Àâ¡—Ëπ„®«à“«—µ∂ÿ¥‘∫®–¡’‡æ’¬ßæÕµàÕ

°“√º≈‘µ‡Õ∑“πÕ≈  ¡°“√¢Õ∫¢à“¬ (2) ·≈– (3) ‡ªìπ

µ—«·ª√µ—¥ ‘π„®«à“·À≈àß«—µ∂ÿ¥‘∫®– àß«—µ∂ÿ¥‘∫„Àâ

‚√ßß“π‡Õ∑“πÕ≈∑’Ë‡ªî¥¢÷Èπ¡“À√◊Õ‰¡à  ¡°“√¢Õ∫¢à“¬

(4) ‡ªìπµ—«·ª√µ—¥ ‘π„®«à“®–‡ªî¥‚√ßß“π‡Õ∑“πÕ≈ j

À√◊Õ‰¡à  ¡°“√¢Õ∫¢à“¬ (5) ®”°—¥„Àâ¡’°“√√—∫«—µ∂ÿ¥‘∫

®“°·À≈àß‡¥’¬« ”À√—∫‚√ßß“π‡Õ∑“πÕ≈ 1 ‚√ßß“π

 ¡°“√¢Õ∫¢à“¬ (6) ®”°—¥®”π«π¢Õß‚√ßß“π

‡Õ∑“πÕ≈∑’Ë®–‡ªî¥  ¡°“√¢Õ∫¢à“¬ (7) ‡ªìπ ¡°“√

¢âÕ®”°—¥¥â“π ¡¥ÿ≈¡«≈ ”À√—∫‡Õ∑“πÕ≈∑’Ëº≈‘µ‰¥â

 ¡°“√¢Õ∫¢à“¬ (8) °”Àπ¥ª√– ‘∑∏‘¿“æ„π°“√º≈‘µ

‡Õ∑“πÕ≈  ¡°“√¢Õ∫¢à“¬ (9) ·≈– (10) ‡ªìπµ—«·ª√

µ—¥ ‘π„®«à“‚√ßß“π‡Õ∑“πÕ≈∑’Ë‡ªî¥®– àßº≈‘µ¿—≥±å‰ª

„Àâ§≈—ßπÈ”¡—π„¥  ¡°“√¢Õ∫¢à“¬ (11) °”Àπ¥„Àâ

‚√ßß“π‡Õ∑“πÕ≈ 1 ‚√ß àßº≈‘µ¿—≥±å‰ª„Àâ§≈—ßπÈ”¡—π

‰¥â‡æ’¬ß 1 §≈—ß‡∑à“π—Èπ  ¡°“√¢Õ∫¢à“¬ (12) °”Àπ¥

µ—«·ª√µ—¥ ‘π„®«à“§≈—ßπÈ”¡—π„¥∑’Ë‡ªî¥√—∫º≈‘µ¿—≥±å∫â“ß

 ¡°“√¢Õ∫¢à“¬ (13) ®”°—¥«à“‚√ßß“π‡Õ∑“πÕ≈µâÕß

 àßº≈‘µ¿—≥±å„Àâ§≈—ßπÈ”¡—π„π≈—°…≥–Àπ÷ËßµàÕÀπ÷Ëß‡∑à“π—Èπ

·≈– ¡°“√¢Õ∫¢à“¬ (14) ®”°—¥®”π«π¢Õß§≈—ßπÈ”¡—π

∑’Ë‡ªî¥√—∫‡Õ∑“πÕ≈

2. °√≥’»÷°…“‚√ßß“π‡Õ∑“πÕ≈®“°™“πÕâÕ¬„π

    ¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ

‚√ßß“ππÈ”µ“≈®”π«π 13 ‚√ß„π¿“§µ–«—π-

ÕÕ°‡©’¬ß‡Àπ◊Õ‰¥â∂Ÿ°°”Àπ¥„Àâ‡ªìπ·À≈àß«—µ∂ÿ¥‘∫·≈–

‡ªìπ∑—Èß®ÿ¥∑’Ë¡’»—°¬¿“æ„π°“√µ—Èß‚√ßß“πº≈‘µ‡Õ∑“πÕ≈

¥â«¬ ‚¥¬‚√ßß“π∑—ÈßÀ¡¥°√–®“¬µ—«Õ¬Ÿà„π 7 ®—ßÀ«—¥

„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ´÷Ëßª√–°Õ∫¥â«¬ ∫ÿ√’√—¡¬å,

¡ÿ°¥“À“√, Õÿ¥√∏“π’, °“Ã ‘π∏ÿå, ¢Õπ·°àπ, ™—¬¿Ÿ¡‘ ·≈–

π§√√“™ ’¡“ ¥—ß· ¥ß„π√Ÿª∑’Ë 2

„πß“π«‘®—¬π’È°”Àπ¥„Àâ«—µ∂ÿ¥‘∫ ”À√—∫‚√ßß“π

º≈‘µ‡Õ∑“πÕ≈‡ªìπ™“πÕâÕ¬À√◊Õ°“°ÕâÕ¬∑’Ë‡ªìπ«— ¥ÿ
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‡À≈◊Õ∑‘Èß®“°°√–∫«π°“√º≈‘µπÈ”µ“≈ ´÷Ëß·µà‡¥‘¡®–π”

‰ª‡ªìπ‡™◊ÈÕ‡æ≈‘ß„π°“√º≈‘µ‰ÕπÈ”·≈–‰øøÑ“‡æ◊ËÕ„™â

¿“¬„π‚√ßß“π ‚¥¬ª√‘¡“≥¢Õß™“πÕâÕ¬®“°‚√ßß“π

πÈ”µ“≈¡’ª√‘¡“≥¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ́ ÷Ëß®“°»÷°…“¢Õß

Buddadee et al. (2007) æ∫«à“°‘®°√√¡¥—ß°≈à“«°àÕ„Àâ

‡°‘¥°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°∂÷ß°«à“ 582,177 µ—π

‡∑’¬∫‡∑à“¢Õß§“√å∫Õπ‰¥ÕÕ°‰´¥åµàÕªï

¢âÕ¡Ÿ≈µà“ßÊ ∑’Ëπ”¡“„™â„π°“√µ—¥ ‘π„®‡≈◊Õ°

 ∂“π∑’Ëµ—Èß‚√ßß“π‡Õ∑“πÕ≈·∫àßÕÕ° “¡ à«π‰¥â·°à

(1) ¢âÕ¡Ÿ≈¥â“πµâπ∑ÿπ∑“ß‡»√…∞»“ µ√å, (2) ¢âÕ¡Ÿ≈

¥â“π ‘Ëß·«¥≈âÕ¡, ·≈– (3) ¢âÕ¡Ÿ≈¥â“π§«“¡‡ ’Ë¬ß¥â“π

§«“¡ª≈Õ¥¿—¬ ‚¥¬¢âÕ¡Ÿ≈¥â“πµâπ∑ÿπ∑“ß‡»√…∞»“ µ√å

·≈–¢âÕ¡Ÿ≈¥â“π ‘Ëß·«¥≈âÕ¡‡ªìπ¢âÕ¡Ÿ≈∑ÿµ‘¬¿Ÿ¡‘∑’Ë‰¥â¡“

®“°ß“π«‘®—¬¢Õß Buddadee et al. (2007) ¥—ß· ¥ß„π

µ“√“ß∑’Ë 2

„π à«π¢Õß¢âÕ¡Ÿ≈¥â“π§«“¡‡ ’Ë¬ß¥â“π§«“¡

ª≈Õ¥¿—¬π—Èπ§‘¥®“°Õ—πµ√“¬¢Õß‡Õ∑“πÕ≈∑’ËÕ“®‡°‘¥

¢÷ÈπÀ“°¡’°“√√—Ë«‰À≈ ‚¥¬Õâ“ßÕ‘ß Emergency Response

Guidebook for flammable liquid (2004) ÷́Ëß√–∫ÿ

·∂∫§«“¡‡ ’Ë¬ß¢Õß‡Õ∑“πÕ≈‰«â∑’Ë 800 ‡¡µ√„π∑ÿ°

∑‘»∑“ß π—Ëπ§◊Õ®”π«πª√–™“°√∑’Ë®–‰¥â√—∫§«“¡‡ ’Ë¬ß

À“°¡’°“√√—Ë«‰À≈¢Õß‡Õ∑“πÕ≈®–¡’§à“‡∑à“°—∫æ◊Èπ∑’Ë¢Õß

·∂∫§«“¡‡ ’Ë¬ß§Ÿ≥°—∫®”π«π§«“¡Àπ“·πàπ¢Õß

ª√–™“°√µàÕÀπà«¬æ◊Èπ∑’Ëµ≈Õ¥‡ âπ∑“ß°“√¢π àß

‡Õ∑“πÕ≈®“°‚√ßß“πº≈‘µ‰ª¬—ß§≈—ßπÈ”¡—π ‚¥¬¡’

 ¡¡µ‘∞“π«à“ª√–™“°√¢Õß·µà≈–®—ßÀ«—¥¡’°“√°√–®“¬

µ—«Õ¬à“ß ¡Ë”‡ ¡Õ„π·µà≈–æ◊Èπ∑’Ë¢Õß®—ßÀ«—¥

¢âÕ¡Ÿ≈∑—È ßÀ¡¥¥—ß∑’Ë°≈à “«¡“·≈â«¢â “ßµâπ

‰¥â√—∫°“√ª√–¡«≈º≈‚¥¬´Õø∑å·«√å ”‡√Á®√Ÿª LINGO

4.0 ∫π§Õ¡æ‘«‡µÕ√å∑’Ë¡’Àπà«¬ª√–¡«≈º≈·∫∫ Pentium

M 1400MHz ·≈–¡’¢π“¥Àπà«¬§«“¡®” (RAM) ‡∑à“°—∫

496 MB

Õ¬à“ß‰√°Áµ“¡ ‡æ◊ËÕª√—∫„Àâ§à“ ¡°“√‡ªÑ“À¡“¬

‡ªìπÀπà«¬‡¥’¬«°—π ºŸâ«‘®—¬®÷ß„™â§à“ª√–¡“≥¢Õß√“§“

§“√å∫Õπ‡§√¥‘µ (Carbon credit) „πµ≈“¥ EUA ∑’Ë√“§“

27.51 ¬Ÿ‚√µàÕµ—π À√◊Õ§‘¥‡ªìπª√–¡“≥ 1,440 ∫“∑µàÕ

µ—π§“√å∫Õπ‡∑’¬∫‡∑à“ ≥ «—π∑’Ë 7 °√°Æ“§¡ 2551 (http://

www.emit-markets.com, 2008) ·≈–§à“™¥‡™¬Õ—π‡°‘¥

®“°°“√√—Ë«‰À≈¢Õß‡Õ∑“πÕ≈ (Spill compensation)

ª√–¡“≥®“°§à“·√ß¢—ÈπµË”µàÕ«—π¢Õß®—ßÀ«—¥π§√√“™ ’¡“

´÷Ëß‡ªìπ§à“∑’Ë Ÿß∑’Ë ÿ¥„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ §◊Õ 170

∫“∑µàÕ«—πµàÕ§π ≥ «—π∑’Ë 1 ¡‘∂ÿπ“¬π 2551 (°√–∑√«ß

·√ßß“π, 2551)

º≈°“√∑¥≈Õß

‡¡◊ËÕ∑”°“√∑¥≈Õßª√–¡«≈º≈‚¥¬°”Àπ¥

πÈ”Àπ—°¢Õß·µà≈– ¡°“√‡ªÑ“À¡“¬µà“ßÊ °—π ‚¥¬·∫àß

‡ªìπ 15 °√≥’ æ∫«à“®”π«π¢Õß‚√ßß“π‡Õ∑“πÕ≈∑’Ë®–

‡ªî¥ ·≈–§à“¢Õß ¡°“√«—µ∂ÿª√– ß§å¡’§«“¡·µ°µà“ß

°—π¥—ß· ¥ß„πµ“√“ß∑’Ë 3

®“°π—Èπ ºŸâ«‘®—¬‰¥âπ”º≈∑’Ë‰¥â‰ª √â“ß·ºπ¿“æ

· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“¢Õß ¡°“√«—µ∂ÿª√– ß§å

·≈–πÈ”Àπ—°¢Õß·µà≈–«—µ∂ÿª√– ß§å‚¥¬„™â´Õø∑å·«√å

 ”‡√Á®√Ÿª Minitab 15 ‰¥âº≈¥—ß· ¥ß„π√Ÿª∑’Ë 3

 √ÿª·≈–Õ¿‘ª√“¬º≈

®“°°“√∑¥≈Õßæ∫«à“°“√„ÀâπÈ”Àπ—°°—∫ ¡°“√

‡ªÑ“À¡“¬∑’Ëµà“ß°—π®– àßº≈„Àâ¡’°“√‡ªî¥‚√ßß“π‡Õ∑“πÕ≈

„πæ◊Èπ∑’Ë·≈–®”π«π∑’Ëµà“ß°—π ‚¥¬À“°„ÀâπÈ”Àπ—°„π

¥â“π ‘Ëß·«¥≈âÕ¡¡“°°«à“ªí®®—¬¥â“πÕ◊Ëπ®–æ∫«à“®”π«π

‚√ßß“π‡Õ∑“πÕ≈∑’Ë®–‡ªî¥®–¡’®”π«π¡“°·≈–°√–®“¬

µ“¡®—ßÀ«—¥µà“ßÊ √«¡∑—Èß§à“¢Õß ¡°“√‡ªÑ“À¡“¬®–¡’

§à“‡ªìπ≈∫ ∑—Èßπ’È‡π◊ËÕß®“°°“√„™â™“πÕâÕ¬‡ªìπ«—µ∂ÿ¥‘∫

„π°“√º≈‘µ‡Õ∑“πÕ≈®–™à«¬≈¥°“√ª≈àÕ¬°ä“´‡√◊Õπ

°√–®°‰¥â‡ªìπª√‘¡“≥¡“° ÷́Ëßµ“¡°≈‰°°“√æ—≤π“

∑’Ë –Õ“¥ (Clean development mechanism; CDM)

·≈â« “¡“√∂π”§“√å∫Õπ‡§√¥‘µ∑’Ë‰¥â‰ª®”Àπà“¬

„Àâª√–‡∑»„π°≈ÿà¡∑’Ëæ—≤π“·≈â«‰¥â ¥—ßπ—Èπ§à“¢Õß

 ¡°“√‡ªÑ“À¡“¬®÷ß¡’§à“‡ªìπ≈∫ „π∑“ß°≈—∫°—πÀ“°„Àâ

πÈ”Àπ—°°—∫ ¡°“√‡ªÑ“À¡“¬¥â“π§«“¡‡ ’Ë¬ß ®–æ∫«à“

‚√ßß“ππÈ”µ“≈∑’Ë®–‡ªî¥°Á®–Õ¬Ÿà„π∫√‘‡«≥®—ßÀ«—¥‡¥’¬«°—π

°—∫§≈—ßπÈ”¡—πÀ√◊Õ„°≈â‡§’¬ß‡æ◊ËÕ≈¥§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥

°“√√—Ë«‰À≈´÷Ëß®–∑”„ÀâµâÕß®à“¬§à“™¥‡™¬π—Ëπ‡Õß
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®–‡ÀÁπ‰¥â«à“‚√ßß“π‡Õ∑“πÕ≈¡’·π«‚πâ¡∑’Ë

®–‡ªî¥„πµ”·Àπàß¢Õß‚√ßß“ππÈ”µ“≈°ÿ¡¿«“ªï ®—ßÀ«—¥

Õÿ¥√∏“π’¡“°∑’Ë ÿ¥ °≈à“«§◊Õ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬ππÈ”Àπ—°

¢Õß ¡°“√‡ªÑ“À¡“¬„π 15 °√≥’ æ∫«à“‚√ßß“ππÈ”µ“≈

°ÿ¡¿«“ªï¡’»—°¬¿“æ∑’Ë®–‡ªî¥‡ªìπ‚√ßß“π‡Õ∑“πÕ≈¡“°∂÷ß

14 °√≥’À√◊Õ¡’‚Õ°“ ∂÷ß√âÕ¬≈– 93.33 ∑—Èßπ’È‡π◊ËÕß®“°

µ”·Àπàß∑’Ëµ—Èß¢Õß‚√ßß“ππÈ”µ“≈¥—ß°≈à“«Õ¬Ÿà„π∑”‡≈∑’Ë

„°≈â°—∫‚√ßß“ππÈ”µ“≈Õ◊ËπÊ ÷́Ëß∑”„Àâ°“√¢π àß™“π

ÕâÕ¬´÷Ëß‡ªìπ«—µ∂ÿ¥‘∫¢Õß°“√º≈‘µ‡Õ∑“πÕ≈¡’µâπ∑ÿπ∑’Ë

‰¡à Ÿßπ—°‡¡◊ËÕ‡∑’¬∫°—∫°“√µ—Èß‚√ßß“π„πµ”·ÀπàßÕ◊ËπÊ

·≈–¬—ß àßº≈„Àâ°“√ª≈¥ª≈àÕ¬°ä“´‡√◊Õπ°√–®°πâÕ¬

°«à“°“√¢π àß„π√–¬–∑“ß‰°≈Ê Õ’°¥â«¬

πÕ°®“°π’È¥â«¬√–¬–∑“ß∑’Ë‰¡à‰°≈®“°§≈—ß

πÈ”¡—π 2 ·Ààß §◊Õ§≈—ßπÈ”¡—πÕÿ¥√∏“π’ ·≈–§≈—ßπÈ”¡—π

¢Õπ·°àπ ®÷ß∑”„Àâ§«“¡‡ ’Ë¬ß∑’ËÕ“®‡°‘¥®“°°“√√—Ë«‰À≈

¢Õß‡Õ∑“πÕ≈√–À«à“ß¢π àß¡’µË”°«à“∑“ß‡≈◊Õ°∑’Ë®–‡ªî¥

‚√ßß“π‡Õ∑“πÕ≈„πµ”·ÀπàßÕ◊ËπÊ Õ’°¥â«¬

‡Õ° “√Õâ“ßÕ‘ß

...................Õ—µ√“§à“®â“ß¢—ÈπµË”µ—Èß·µà«—π∑’Ë 1 ¡‘∂ÿπ“¬π 2551

http://www.mol.go.th/statistic_01.html

°√–∑√«ßæ≈—ßß“π. 2550. °“√ àß‡ √‘¡æ≈—ßß“π

∑¥·∑π„π¿“«–√“§“πÈ”¡—π·æß. «“√ “√

∑‘»∑“ßæ≈—ßß“π. 1:65-73.

...................Carbon market overview. Available on

line at http://www.emit-markets.com/

content/view/ 24/103/
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