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Current	Issues	of	Carbon	Emission	in	
Indonesia	



26%	

41%	

Source:	SNC	(2010)	

National Policy for GHG Reduction 26% & 41%  
In 2020 

(Dida	Migfar	Ridha,	2013)	



Summary	of	GHG	Emission	in	Indonesia	
2000-2005	(Gg)	

2000  2001  2002  2003  2004  2005  

 Energy  280,937.58  306,774.25  327,910.62  333,950.21  372,123.28  369,799.88  

 Industrial Process  42,813.97  49,810.15  43,716.26  47,901.63  47,985.20  48,733.38  

 Agriculture  75,419.73  77,500.80  77,029.94  79,828.80  77,862.54  80,179.31  

 LUCF  649,254.17  560,546.00  1,287,494.79  345,489.33  617,423.23  674,828.00  

 Peat Fire  172,000.00  194,000.00  678,000.00  246,000.00   440,000.00   451,000.00  

 Waste  157,327.96  160,817.76  162,800.37  164,073.89  165,798.82  166,831.32  

 Total with 
LUCF&Peat fire1  1,377,753.41 1,349,448.96  2,576,951.98 1,217,243.86 1,721,193.07 1,791,371.892 

 Total without 
LUCF&Peat fire  556,499.24  594,902.96  611,457.19  625,754.53  663,769.84  665,543.89  

Sumber: Indonesia Second National Communication revised 
(Dida	Migfar	Ridha,	2013)	



Challenge of GHG Inventory: Uncertainty 

Sumber: Indonesia Second National Communication  (2010) 
(Dida	Migfar	Ridha,	2013)	
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Main	Goal	

To	develop	methods	that	are	simple	to	be	
applied	for	the	regencies	or	ciDes	based	on	the	
data	availability	and	its	regional	development	
characterisDcs,	parDcularly	in	developing	
countries.	



Difficul#es	to	es#mate	the	carbon	
emissions:	

There	are	mainly	caused	by;	
1)  the	data	availability	that	is	not	suitable	with	

the	IPCC	model	input,		
2)  the	living	styles	that	determine	different	

emission	characterisDcs.	



Study	Loca#ons	

The	proposed	SEF	alternaDves	were	then	used	
to	calculate	the	carbon	emission	in	four	
different	regional	development	zones,	namely:	
1)  Industrial	development	zone,		
2)  educaDonal/tourism	development	zone,		
3)  agricultural	development	zone,	and		
4)  coastal/fishery	development	zone.	



Review	on	Carbon	Footprint	Methods	

11	

The	Primary	Footprint	

The	Secondary	Footprint	
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INTRODUCTION	

Energy	ConsumpDon	
Reached	851	million	BOE	
(Indonesian	Environmental	

Status,	2008)	

96%	

The	transportion	sector	contributes	
23%	of	total	global	CO2	emissions.	

Overal	contribuDon	of	these	
emissions,	75%	by	road	transport	

(Regmi	&	Hanaoka,	2011)	
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INTRODUCTION	

One	part	of	the	handling	CO2	emission	is	
by	conducDng	the	emissions	inventory	in	
each	region,	to	support	the	mapping	and	
the	management	of	naDonal	emissions	

programs		

How	to	handle	this	problem	?	

CalculaDon	
Method	of	
The	IPCC,	
2006.	
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INTRODUCTION	

The	general	approach	for		the	measurement	of	CO2	of	emissions,	
are	generally	divided	into	two	approaches	(McKinno)	:	

Measurement	based	on	Inputs	(INPUT-BASED)	

This	approach	is	essenDally	a	top-down	measurement	

Measurement	based	on	Output	(OUTPUT-BASED)	

This	is	a	boaom-up	approach.		
It	usually	gives	a	more	accurate	beaer	esDmaDon	
results	
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REVIEW	OF	ESTIMATION	METHODS	

1.	The	calculaDon	based	on	the	quanDty	of	fuels	

2.	The	calculaDon	based	on	the	quanDty	and	type	of	
contributor	(Jennifer	and	Ata,	2010)	

3.	The	calculaDon	based	on	the	methodology	by	the	
IPCC	(2006)	

Models	 emissions	 are	 classified	 into	 three	 equaDon	 principles.	
The	equaDons	include:	



Alterna#ve	1	Method:	

The	calculaDon	of	CO2	emissions	using	the	amount	of	fuel	
consumed	mulDplied	by	the	emission	factor	of	the	fuel	type	

𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑢𝑛𝑖𝑡 =  𝑓𝑢𝑒𝑙 𝑡𝑦𝑝𝑒 𝑥 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 

𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 =  8[𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑢𝑛𝑖𝑡 𝑥 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟] 

𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑢𝑛𝑖𝑡 =  𝑓𝑢𝑒𝑙 𝑡𝑦𝑝𝑒 𝑥 𝑒𝑛𝑒𝑟𝑔𝑦 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 

𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 =  8[𝐹𝑢𝑒𝑙 𝐸𝑛𝑒𝑟𝑔𝑦 𝑢𝑛𝑖𝑡 𝑥 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟] 



Alterna#ve	2	Method	:	

The	calculaDon	of	CO2	based	on	the	type	of	vehicles	that	are	
grouped	according	to	the	types	of	fuel,	respecDvely	



IPCC	Method	3:	

This	method	provides	a	three-TIER	approach	for	different	degree	of	
accuracy	in	accordance	with	the	specificaDon	of	the	data	

availability.	The	higher	TIER	gives	beaer	accuracy,	but	requires	
more	complex	of	data	and	procedures	

Tier	1	methodology	

Tier	2	methodology	

Tier	3	methodology	

𝐶𝑂2 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 =  ,(Fuelax EFa) 

EquaDon	in	Tier	1	can	applied	for	
Tier	2,	with	emission	factors	
must	be	calculated	based	on	
actual	fuel	carbon	content.	

•  Tier	3	is	more	accurate	
than	the	Tier	1	and	Tier	2	

•  But	the	calculaDon	of	CO2	
emissions	by	the	IPCC	
Guidelines	is	
recommended	only	using	
Tier	1	and	Tier	2	

(Eggleston,	2006)		



Study	Approach	



Comparison	Methods	

Sector	 IPCC	2006	 Our	Study	
TransportaDon	 Fuels	ConsumpDon	

Vechicle	types	
Road	classificaDon	

Industry	 Fuels	ConsumpDon	 Industry	Equivalent	

Human	Sealements	 	Fuels	ConsumpDon	
NCV	(Net	Calorific	
Values)	

Housing	types	
Number	of	
inhabitants	
House	Equivalent	



RESULTS	AND	DISCUSSION	

Figure	1.	Carbon	Emissions	Es#ma#on	for	the	Transporta#on	Sector	

In	general,	Figure	1	
shows	the	values	��
generated	by	the	two	
alternaDve	methods	
tend	to	result	in	higher	
emission	values	��from	
the	IPCC.	However,	
these	values	are	
consistent	and	fairly	
close	to	each	other	



RESULTS	AND	DISCUSSION	

Figure	2.	Correla#on	of	Alterna#ve	1	Emission	Calcula#on	Results	to	
IPCC	Es#mate	

It	appears	that	both	
values	are	in	the	same	
tendency	or	linear	
correla#on.	Value	of	
correlaDon	(R2)	for	
alternaDve	1	and	the	
IPCC	is	0.990.	



RESULTS	AND	DISCUSSION	

Figure	3.	Correla#on	of	Alterna#ve	2	Emission	Calcula#on	Results	to	
IPCC	Es#mate	

The	calculaDon	to	standard	
error	of	the	two	alternaDve	
data	correlaDon	with	the	
IPCC	gives	the	following	
results:	
§  AlternaDve	1	provides	
the	results	of	112.3	+	4.7	
kg	CO2/year	

§  AlternaDve	1	provides	
the	results	of	116.3	+	2.8	
kg	CO2/year	



RESULTS	AND	DISCUSSION	

Figure	3.	Carbon	Emission	Es#ma#on	and	its	Correla#on	to	IPCC	
Methods	(Industry	Sectors)	



RESULTS	AND	DISCUSSION	

Figure	3.	Carbon	Emission	Es#ma#on	and	its	Correla#on	to	IPCC	
Methods	(Human	Se^lement	Sectors)	



Balances	of	Carbon	Emission	

Regions/ 
City Zone 

Transporta-
tion Industry Settlements Emission 

Total 
Green 
Space 

(tonCO2/year) 

Industrial 388.979,04 21.848 342.278 753.105,04 -4.998.402 

Education/ 
Tourism 

522.961 7.313 54.425 584.699 -135.205 

Agricultural 19.343 4.622 102.440 126.405 -31.317.664 
Fishery/ 
Coastal 

536.864 - 148.659,1 685.523,1 -152.120.43
4 



Balances	of	Carbon	Emission	

Regions/City Zone 
Emission Balance Population FES 

tonCO2/year Cap tonCO2/cap.year 

Industrial -4.245.297 1.984.486 -2,14 
Education/ 

Tourism 449.494 820.243 0,55 

Agricultural -31.191.259 1.078.315 -28,85 
Fishery/ 
Coastal -151.435.000 1.564.833 -96,77 



Conclusions	

•  The	calculaDon	of	carbon	emissions	(tons	CO2/year)	
and	specific	carbon	emissions	(tons	CO2/person.year)	
for	the	four	regional	developmental	zones	were	
sequenDally	noted	as	follows:		
1.  	-	4,245,297	and		-	2.14	(Industrial	development	zone)	
2.  449,494	and		0.55	(EducaDonal/tourism	development	

zone)	
3.  -	31,111,259	and	-	28.85	(Agricultural	development	zone)	
4.  -	151,435,000	and	-	96.77	(Coastal/fishery	development	

zone)	



•  The	alternaDve	methods	for	calculaDng	carbon	
emissions	can	be	applied	during	the	limited	
availability	of	exisDng	data	in	a	regency/city	in	
the	developing	country,	which	is	comparable	
with	the	IPCC	methods.	

•  The	verified	SEF	for	transportaDon,	industry	and	
human	sealement	acDviDes	yielded	values	that	
were	closed	to	the	IPCC	calculaDon	method,	with	
the	correlaDon	factors	of	R2	~	0.99	and	0.997	for	
transportaDon,	R2	~	0.995	for	industry,	and	R2	~	
0.999	and	0.996	for	human	sealement.	

Conclusions	



THANK	YOU	


