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Abstract

This study is aimed at studying environmental impact and social return on
investment (SROI) of the use of biomass at household and community levels. The use of
biomass for producing heat and electricity in household and community levels is
investigated and this lead to guidelines for the use of biomass in household and
community levels that produce less environmental impact and high SROI. In-depth
interviewing to professionals and representatives from related units of nine people was
carried out and surveying six activities involving the production of charcoal, the use of
gasifier, the production of high efficiency oven, the production of electricity.

The results of this study revealed that the use of biomass for energy production
are in two types i.e. the production of heat and electricity in which the environmental
impact from heat production is higher than that from electricity production and the
environmental impact from heat production in household level is lower than that in
community level. This is because the production of heat at household level has less steps
as compare to that of community level and in addition, there is no need for an
involvement of people in community. As for the SROI, the production of heat at
household and community levels has higher SROI as compare to that of electricity (0.45-
6.40 for heat and 0.26-1.78 for electricity) and in addition, the production of heat at
household level has higher SROI as compared to that at community level. This is since
the investment of the production of heat is less that of the electricity and the benefit from
the heat production at household level is higher than that of community level.

It is necessary to study a feasibility of the use of biomass in a context of each
community in many aspects such as raw materials or biomass in the community, a way of
life of the community, economic situation of the community as well as environmental
impact that might occur from the use of the biomass in the community. Knowledge
building for people in community on the use of biomass is essential. In addition, the
SROI should be addressed so as to encourage people in the community.
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wood : 0.681 kg or 6.13 M] Emissions :
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-_— e . - e (woo
r ﬁ -~ combustion)
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pl‘lnlal’); fossil _ _ _ Tranaport : (COz':llz,zlg;', g
energy for auxiliaries’
transportation I 1 I : electricity)
Conveyor belt CO=0.848g
I metallic scraps removal I I NOz2=1.697g
| COV=o0.051g
Stones removal > 502 -o79¢g
I I Particles = 0.509 g
0.5 MJ of indi F--»
primary griding I Heat losses: 1.23 M]
energy for _ _ _ _ ...I I
aux:lll'al‘.les L_ —» [Electricity: 1 M
electricity Boiler |
I - - I 1 Heat for
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C I —
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(Steam Silica Total alkalinity® Hardness Conductance
pressure) (ppm as SiO,) (ppm as CaCO,)  (ppm as CaCO,) (micromhos/cm)
(Bar) a
0-22 150 700 0 7000
22-32 90 600 0 6000
32-42 40 500 0 5000
42-52 30 400 0 4000
52-63 20 300 0 3000
63-70 8 200 0 2000
70-110 2 0** 0 150
110-140 1 o* 0 100

WUAINNN: American Boiler Manufacturer Association, n.d. 14l H@ﬁ%wﬁammﬁ@
Fauande, 2551

wNELUe: * Alkalinity not to exceed 10% of specific conductance
** Minimum level of OH alkalinity in boilers below 70 bar (a) must be

individually specified with regards to silica solubility.
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2) fuyuanlianalunsindsrasanaunssiunaslszaalszan Tl
Heseeniu/ing Sviananiunuaniniuliie 509,038 1 naenengy
anslAranafitinuan (7 )

3) lNANNITINNGNLBIANITN

4) wilRuasaBeuanas AafluEu 510,000 1w paea 7 1

5) Hadamnis InsanunsafRiuluaiuuldiiu 2,000 um lunsd
aneiFn e menLnauasi iU ez lusnsaenie
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6) AFisauuannguaNEniae AN auaINNsUsTReleds

[
a a

10,000 U seLAey MendhulanAnluyarfiiaiu 26,722,980
v luszeiziean 71

7) maunziteyfluandnigiu foelilaniuaz 50 v aniled
unzld Anyarniinannidu 151,200 1w naen 7 1

8) minannaulaniendnsyassonsnalfinarsnsadsadnls Tisias

'
o =K ]

wuneeen ivinaulusinedimdngainglnaainaseunis
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21,193,570 1N A8 7 1

WURSTINN: §T5 Lanlneed, 2554: 71.
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AN9197 2.9 (Aa)

Fa3n ALNUNIINIFTIEU
9. anulszanaslunstasaaaInng quﬂi:mmﬁﬁmiﬂﬁmmﬁmu ANUNNg
mﬁ%gium@ﬁﬂmqmﬁﬁlw]mﬁqLﬁum? dadinandwiaasset] (Un) X S1uautidl
TAsanns (1)

10. WnyarAnsdeeanylusetlszma uay | yaAnansiueildsean wnizlszinnian

1
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o a 1 A 1@ dI I & all QI di’ o | dl
Ffnensuannie ludseinFetesee LT LN WY BTRANNLWNTU X “’Q’]‘L&QMHQNV}LL‘U

gauuaziin i 1dandqga

WURSTINN: 4175 Lanneed, 2554: 72.

4) AMUITUHANTENL RUAIYU LATHARLUNUINUNARINNITAINUIATNITAINED

NHN1ARUNNTINAzINANANT UL 191109 AT UAIa819N1TAN U lUANT199 2,10
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o o

INIATHNT

a o
NAQAND

(agungAnutlasunlag

NANTENL (AUIULIRT AAULNY

mﬁﬁ’]u'amwaﬂﬂuLmuw’mﬁ’]uﬁaﬂuq’mmsmvgu
(Discount Rate=5.1 %)

1hatngls NFHU) 1l 2547 1l 2548 1l 2549 1l 2550 1l 2551 1l 2552 1l 2553
(un) (un) (un) (1) (un) (un) (un)

1. i"]?.lblﬁl,“?llﬂﬁyu@’m 9,916,640 1,256,640 1,448,280 1,727,120 1,728,000 1,612,800 1,310,400 806,400
A NANNInAUY 1Al
Bunfidisduazaunalug)
iy
2. fiunupnldanelunisin
srasanag
2.1) mu@mﬁunuiﬂﬁu 509,103 51,173 68,243 88,972 87,464 93,920 69,167 50,278
2.2) dau@mﬁunu@@u 85,500 22,500 0 25,500 1,500 24,000 0 12,000
3. QMﬂﬁitﬁi‘j’auluﬂ%‘/ﬂ {Fau 510,000 75,000 75,000 85,000 90,000 80,000 65,000 40,000
4. gFaRnnsUszantusian (u 0 0 0 0 0 0 0 0
a9y
5. ﬁmﬁiﬁﬁlﬁyumnmﬁuq 26,722,980 3,769,920 4,103,460 4,161,600 3,672,000 3,672,000 3,672,000 3,672,000
6. ﬁmﬁiﬁmnmmﬂzd@q 151,200 21,600 21,600 21,600 21,600 21,600 21,600 21,600
Hluandwiasu
7. anpuanfufiasdesly 2,142,000 2,943,975 2,737,587 2,360,608 3,483,461 | 3,273,573 | 3,432,143 | 2,961,237
Fanuuendiuende
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AN919% 2.10 (fia)

NAANE MSATUIUNARDLUNUNNAUFIANAINNITRIN U
(@BunaAnulAzuuias NANTZNL (Discount Rate=5.1 %)
1hatngls (ATUITULIAN FALNUNITIIU) 1l 2547 1l 2548 1l 2549 1l 2550 1l 2551 1l 2552 1l 2553
(un) (un) (un) (1) (un) (un) (un)

9. anguilszunnulunig
drawanannAFglunisti 576,429 0 142,857 0 357,143 0 0 71,429
‘qum@%ujmﬁmﬁums
10. Lﬁmg@ﬁhl,l,amamamms
geaanldsnelszma uaz
. - 21,193,570 2,943,975 2,375,578 2,360,608 3,483,461 3,273,573 3,432,143 2,961,237
fnEngIUNINER
meluszmaseadidi
794 61,805,356 8,846,809 8,903,018 8,807,215 9,741,168 9,083,893 8,876,310 7,940,943
Present Value (DCR= 5.1%) 8,446,809 8,470,997 7,973,209 8,395,000 7,444,939 6,921,791 5,891,906

Total Present Value (39N Present Value Vgnfﬂ)

53,545,616.14

NUAMNU

895,148

Net Present Value

52,650,468

WHASTINN: §117 1o lweadl, 2554: 74,
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5) NNITANUIUATNARDLIUNUNNAIANAINN19899 Y Tattingarniaqiiignives
nadsslembnafanyaaniaqiugnivasiunu seenelunieed 2.11 Geuandlfidiud
NNNM3ANU 1 U dpnazlifunanauunuainnisatiulasanisdnaafueauautu
58.82 1M
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TUNT
AR NAAINNITIRY
UBINANTENU
(un)
yarnifaqiiu (naneuunuisenalselamid)vessunansy 52,650,468
Ruaanu 895,148
NAAALUWNUNNAIANAIINNITRINY 58.82

WWRIHNN: g7 tanlweyatl, 2554: 75,
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AT NN 1EN AN UTINAU FTun1989 AN N INN1IMANANINEIUAIANAR LTBgann
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Tutlszmaasuil 1HAN19AMUIINARBLLNUN A UAIANAINNTAIN YW ANTAFINIS
muﬁuﬂizamﬁmwé’mmﬂ’-ﬁwﬁqmummmma‘m”m ieguisuulannglunisamBFunm
nstlandaesfnamfueulaeanled dalaiunnllszwing p.a. 20052007 wudn Tl
p.A. 2005 FautasusnresnissniulassnniufiAnaneuunmig NS ML KT K
a1l 2006 waxil 2007 TnannsadiunIsAINaaINIIn LN RaLLUNINAIAN 1.16 ¢ls
Aan13aenu 1 gls LﬁuLﬁmﬁuﬁuiﬂNmiﬁié’?ummﬁumumﬂmﬂ?jéﬂﬂa: 11 (Maximal
rent increase) aziuaRaUWNUNINAIANAINNITaUlUNIATiuTAsensAINana Tudasll
2005 mn‘ﬁzgm Tramiudn HAN8INaRaLLNUNINATUAIANAINNITAMNY 1.98 FANTITAIYL 1

glff‘l (Kuckshinrichs, Kronenberg and Hansen, 2012) m”qﬂifmgslumwﬁ 2.22

2.5 4

7z %2005

1.5 - /
B2006
2007

0.5 |

Medium rent case Maximal rent increase

DNV 222 NARBUUNUNNAIUAIANAINN19AIU AnTATINITNI RN sLANBNINATY
N9 lnaauee981ANIFNe) TRLlssmAasuTl

Ltudaﬁm: Adapted by Kuckshinrichs, Kronenberg and Hansen, 2012.
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