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Abstract
In 2008, about 4.2% of the total va­lue added was genera

ted by the Lithu­a­nian agricultu­ral sector. However, this sec
tor produ­ced some 21% of the total green­hou­se gas emis
sions and con­su­med 2.3% of the total energy in­put. The me
a­su­rement, assessment, and effective mitiga­tion of energy 
in­ten­sity and green­hou­se gas emission compose a foremost 
objective of con­tempora­ry energy policy. Moreover, the 
stra­tegy Europe 2020 and particu­larly so called 20/20/20 
targets require both 20% reduction in GHG emission and 
energy effi­cien­cy increa­se which should cau­se reduction in 
energy con­sumption. It is therefore important to iden­tify 
and estima­te the un­derly­ing factors affecting trends of these 
phenomena in the Lithu­a­nian agricultu­ral sector. Our stu­dy, 
therefore, is aimed at ana­ly­sing the energy in­ten­sity trends 
in the Lithu­a­nian agricultu­ral sector. The in­vestiga­tion co
vers the period of 1995–2008. The simplified Loga­rithmic 
Mean Divisia In­dex was applied for in­dex decomposition 
ana­ly­sis. The carried out research iden­tified generally po
sitive trends of energy con­sumption and GHG emissions. 
The GHG emission reporting and mitiga­tion, however, re
main an especially important issue for Lithu­a­nian agricultu
ral sector. Further stu­dies can be focu­sed on revea­ling the 
impact of energy sources mix and livestock structu­re on the 
GHG emission.

Ke­y­words: energy in­ten­sity, energy effi­cien­cy, GHG 
emission, su­stainable development, in­dex decomposition 
ana­ly­sis, LMDI, Lithu­a­nia, agricultu­re.

Introduction
The in­dica­tors of both energy and emission in­ten

sity are those to be con­sidered when performing in
tegra­ted assessments of su­stainable development at a 
regional level (Ciegis et al., 2009a, 2009b; Štreimikie
nė, Mika­lauskienė, 2009; Ja­saitis, 2010). Assessment 
of su­stainable ru­ral development was performed by 
Ba­ležen­tis and Ba­ležen­tis (2010; 2011) at the na­tional 
and su­pra­na­tional level. The energy effi­cien­cy, along
side with the remaining sorts of effi­cien­cy, is an im
portant factor of in­terna­tional competitiveness of the 
Lithu­a­nian agricultu­re. The appropria­te ma­na­gement 
of energy in­ten­sity compose a foremost objective of 
con­tempora­ry energy policy. For energy is an impor

tant factor in socio-economic development in any sta
te (Tolon-Becerra et al., 2010; Omer, 2008). Con­sequ
ently, the su­stainable energy policy enables to handle 
the issu­es of energy secu­rity, economic competitive
ness, and en­viron­men­tal su­staina­bility (Ang et al., 
2010). The pattern of energy sources used to genera­te 
the required volu­me of energy, however, impacts the 
green­hou­se gas (GHG) emission. In addition, as a par
ty to the United Na­tions Fra­mework Con­ven­tion on 
Clima­te Chan­ge (UNFCCC) Lithu­a­nia is required to 
develop and periodically upda­te na­tional in­ven­tories 
of anthropogenic emissions by sources and removals 
by sinks of all green­hou­se ga­ses not con­trolled by 
Mon­treal Protocol (Štreimikienė, Pu­šinaitė, 2006).

Lithu­a­nia, acceded to the Eu­ropean Union (EU) 
in 2004, still ex­hibits rela­tively high energy in­ten­sity 
(Brau­ers et al., 2011; Ba­ležen­tis et al., 2010; Streimi
kiene et al., 2008). Nevertheless, ma­ny EU stra­tegic 
docu­ments (Streimikiene and Šivickas, 2006), inclu
ding the new stra­tegy Europe 2020 (Eu­ropean Com
mission, 2010), stressed the importan­ce of the energy 
effi­cien­cy in the EU. More specifi­cally, the so called 
20/20/20 targets, na­mely reduction of green­hou­se gas 
emissions (by 20%), increa­se in sha­re of the renewab
le energy (by 20%), and increa­se of energy effi­cien­cy 
thus sa­ving up to 20% in the energy con­sumption, im
plied the need for ela­bora­ting appropria­te policy me
a­su­res aimed at achieving the aforemen­tioned aims 
by 2020 (Tolon-Becerra et al., 2010). It is, hen­ce, im
portant to ana­ly­se the energy in­ten­sity and the rela­ted 
phenomena in agricultu­re as well as in the Lithu­a­nian 
economy as a whole.

A number of stu­dies on energy in­ten­sity in Lithu
a­nia ha­ve been carried out (Juknys, 2010; Da­giliūtė, 
Juknys, 2009; Streimikiene et al., 2007, 2008; Strei
mikiene and Šivickas, 2008; Klevas and Minkstimas, 
2004). These stu­dies, however, were not aimed at 
performing a decomposition ana­ly­sis of energy con
sumption chan­ges, especially of those in the agricul
tu­ral sector. In­deed, the volu­me of gross va­lue added 
crea­ted in the Lithu­a­nian economy has doubled sin­ce 
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1995, whereas the energy con­sumption decrea­sed by 
a half and GHG emissions remained virtu­ally at the 
sa­me level (Sta­tistics Lithu­a­nia, 2011). In 2008, about 
4.2% of the total va­lu­e–added was genera­ted by the 
Lithu­a­nian agricultu­ral sector. However, this sector 
produ­ced some 21% of the total green­hou­se gas emis
sions and con­su­med 2.3% of the total energy in­put 
(Na­tional …, 2009). These fin­dings suggest that the 
Lithu­a­nian economy has un­dergone some transforma
tions, both in­ten­sive and ex­ten­sive. Our stu­dy, therefo
re, is aimed at ana­ly­sing the energy and GHG in­ten­si
ty trends in the agricultu­ral sector. The in­vestiga­tion 
covers the period of 1995–2009.

To ana­ly­se and un­derstand diachronic chan­ges in 
economic, en­viron­men­tal, or other socio–economic 
in­dica­tors, it is essen­tial to assess the main factors 
that un­derlie these developments (Hoekstra, van der 
Bergh, 2003). The two methods are widely applied 
for decomposition of in­dica­tor chan­ges, na­mely 
structu­ral decomposition ana­ly­sis (SDA) and in­dex 
decomposition ana­ly­sis (IDA). The SDA is ba­sed on 
in­pu­t–output model (Hoekstra, van der Bergh, 2003), 
whereas IDA uses aggrega­te da­ta at the sectoral level. 
Meanwhile, IDA is widely applied in energy rela­ted 
stu­dies (Cornillie, Fankhau­ser, 2004; Ang, 2005; Hat
zigeorgiou et al., 2008; Zha et al., 2009; Du­ro, Pa­dil
la, 2011). As for the Lithu­a­nian practice, Valkauskas 
(2006) has applied the latter method in the ana­ly­sis 
of productivity, Mackevičius and Molienė (2009) – in 
ana­ly­sis of GDP per ca­pita, Čiu­levičienė and Šiu­liaus
kienė (2006) – in the crop yield ana­ly­sis. The IDA 
will be applied in this stu­dy. The IDA methods can be 
generally divided in­to those ba­sed on Laspey­res in­dex 
and those ba­sed on Divisia in­dex (Ang, 2004). The lo
ga­rithmic mean Divisia in­dex I (hen­ceforth referred 
to as LMDI) is simplified and applied in this stu­dy. 
Moreover, both additive and multiplica­tive forms of 
the simplified LMDI are employ­ed.

This article is therefore orga­nized in the following 
way. Section 2 presents the ba­sics of the simplified 
LMDI method. The following Section 3 describes the 
trends of energy con­sumption and GHG emissions 
from the agricultu­ral sector du­ring 1995–2009. Fi
nally, Section 4 focu­ses on the in­dex decomposition 
ana­ly­sis of chan­ges in energy con­sumption and GHG 
emissions. 

1. The simpli­fied LMDI method
Hoekstra and van der Bergh (2003), with referen­ce 

to Ang and Zhang (2000), describe the three proper
ties particu­larly relevant to decomposition ana­ly­sis, 
na­mely 1) completeness, 2) time reversal, and 3) ze
ro va­lue robustness. The prin­ciple of comple­te­ness 
means that the IDA decomposition should yield no 
residu­al terms, i. e. the chan­ge in certain in­dica­tor is 

completely iden­tified and decomposed. As for additi
ve IDA models, the residu­al term should be equ­al to 
0, whereas the multiplica­tive IDA models should re
sult in the residu­al term equ­al to 1. The time re­ver­sal 
test shows that if the time period of the determinants 
were reversed the decomposition would yield the re
ciprocal result. Ze­ro value robustness means the abi
lity of the IDA method to handle zero va­lu­es in the 
da­ta­set. For instan­ce, LMDI would provide robust re
sults if zero va­lu­es were repla­ced with in­fi­nitely small 
numbers. Offered by Ang et al. (1998), the LMDI the
refore is pecu­liar with all the three cha­racteristics of 
robust IDA method. Noteworthy, the LMDI is ba­sed 
on Divisia in­dex (Divisia, 1925). The following proce
du­re of LMDI applica­tion is reported with referen­ce 
to Ang (2005).

Chan­ges in energy con­sumption may be assessed 
by con­sidering three factors, na­mely overall in­dust
rial activity (activity effect), activity mix (structu­re ef
fect), and sectoral energy in­ten­sity (in­ten­sity effect). 
The sub-ca­tegory of the aggrega­te is in­dustrial sector. 
Given that our ana­ly­sis is main­ly focussed on one 
sector, na­mely the agricultu­ral sector, we will omit 
the structu­re effect. The following IDA iden­tity, thus, 
describes the total energy con­sumption:

EE Q QI
Q

= = , 				    (1)

where E denotes the total energy con­sumption (or 
GHG emissions) in the agricultu­ral sector, Q  is the 
total economic activity level, and I is the energy in­ten
sity. As for GHG emissions, I denotes GHG emission 
in­ten­sity. For additive decomposition, we decompose 
the differen­ce:

0T
Q IE E E E E∆ = − = ∆ + ∆ .		  (2)

For multiplica­tive decomposition, we decompose 
the ra­tio:

0/T
Q ID E E D D= = ⋅ .			   (3)

In Eqs. (2) and (3) TE  and 0E  are energy con
sumption (or GHG emission) volu­mes du­ring period 
T and 0, respectively; the subscripts Q and I denote 
the impacts of activity effect and in­ten­sity effect, res
pectively. Con­sequ­ently, these effects are estima­ted 
by employ­ing the following equ­a­tions for additive de
composition:

0

0 0ln
ln ln

T T

Q T
E E QE
E E Q

 −
∆ =  −  

,		  (4)

0

0 0ln
ln ln

T T

I T
E E IE
E E I

 −
∆ =  −  

.		  (5)
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Similarly, the rela­tive estima­tions of these effects 
can be obtained for multiplica­tive decomposition. In 
our ca­se, however, the in­dexes can be simplified to:

0QQD T
Q = ,				    (6)

0IID T
I = .				    (7)

2. The main trends of energy consumption 
and GHG emissions in agri­cultu­re

In order to ana­ly­ze the main trends of energy con
sumption and GHG emissions, the three in­dica­tors 
were obtained (Sta­tistics Lithu­a­nia, 2011), na­mely 
gross va­lu­e–added genera­ted in the agricultu­ral sec
tor (mea­su­red in millions of Litas), volu­me of energy 
con­sumption in the agricultu­ral sector (tera­jou­les), 
and volu­me of GHG emission from the agricultu­ral 
sector (millions ton­nes of CO2 equiva­lent). The ener
gy in­ten­sity (thou­sands of jou­les per Litas) with emis
sion in­ten­sity (ton­nes of CO2 equiva­lent per Litas) 
were thus compu­ted by dividing volu­mes of energy 
con­sumption and GHG emission, respectively, by the 
gross va­lu­e–added crea­ted in the agricultu­ral sector 
(Table 1).

Ir must be noted that the sha­re of the gross va­lu­e–ad
ded genera­ted in the agricultu­ral sector has been cons
tantly declining compa­red to that of other sectors: it 
dropped from 7.4% of the total gross va­lu­e–added in 
1995 down to 4.2% in 2008. However, the recent da
ta of 2010 in­dica­te that the agricultu­ral va­lu­e–added 
constitu­te some 4.8% of the total va­lu­e–added, hen­ce 
it might be conclu­ded that the economic downturn af
fected the agricultu­ral sector to a lesser ex­tent than ot
her sectors. In absolu­te terms, the gross va­lu­e–added 
genera­ted in the agricultu­ral sector rea­ched its mini
mum in 1999 (2424.1 million Lt), whereas ma­ximum 
was achieved in 2009 (3093.2 million Lt). The energy 
con­sumption generally declined du­ring the in­vestiga
ted period from 8540 TJ in 1996 to 4116 TJ in 2000. 
However, the va­lue of the latter in­dica­tor has increa
sed afterwards. As for GHG emissions, they rea­ched 
their peak in 2009 (5490 TJ), whereas their lowest 
point was achieved in 2000 (4417 TJ). As Table 3 sug
gests, both energy con­sumption and energy in­ten­sity 
in agricultu­re va­ried to a higher ex­tent than respective 
in­dica­tors of GHG emissions. This differen­ce might 
be cau­sed by signifi­cant reduction of energy con­sump
tion du­ring the transforma­tion years 1996–2000. 
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Table 3
Variation of energy consumption and GHG emission intensi­ty indi­cators, 1995–2008

Indi­cator, di­mension Standard deviation Me­an Coeffi­cient of variation
Gross va­lu­e–added, millions Lt 211.5 2738.6 0.08
Energy con­sumption, TJ 1638.3 5417.6 0.30
GHG emission, millions t CO2 eq. 272.1 4928.1 0.06
Energy in­ten­sity, thou­sands J per Lt 0.6 2.0 0.32
Emission in­ten­sity, t CO2 eq. per Lt 0.1 1.8 0.07

The dy­na­mics of energy and GHG emission in­ten
sity for the agricultu­ral sector are presen­ted in Fig. 1. 
The ra­pid decrea­se in energy in­ten­sity was followed 
by increa­ses in 2001 and 2006. The energy in­ten­sity, 

nonetheless, has been declining sin­ce 2006. The simi
lar shocks can be iden­tified for GHG emission in­ten
sity. However, the GHG emission in­ten­sity remained 
more or less stable du­ring the in­vestiga­ted period.

Fi­gu­re 1. Energy and GHG emission in­ten­sity in the Lithu­a­nian agricultu­ral sector, 1995–2009

The described chan­ges partially can be ex­plained 
by ana­ly­sing chan­ges in the structu­re of energy sour
ces in agricultu­re (Fig. 2). As one can notice, the sha
re of energy from transport diesel had been decrea­sing 
till year 2001. This decrea­se might be in­terlin­ked with 

the renewal of the technological ba­sis of agricultu­re. 
On the other hand, the increa­sed usa­ge of na­tu­ral gas 
might ha­ve positively impacted GHG emission in­ten
sity, for its emission factor is one of the lowest (Štrei
mikienė, Pu­šinaitė, 2006).

Fi­gu­re 2. The structu­re of energy sources in agricultu­re, 1995–2009
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The following Fig. 3 demonstra­tes the differen­ces 
in ra­tes of chan­ge between gross va­lu­e–added, energy 
con­sumption, and GHG emission in the Lithu­a­nian 
agricultu­ral sector. Although the directions of chan
ge generally coin­cide, there is some discordan­ce. For 
instan­ce, the amount of gross va­lu­e–added from ag
ricultu­ral sector increa­sed in 1997, whereas energy 
con­sumption declined and did so repea­tedly till 2000. 
Furthermore, both the gross va­lu­e–added and GHG 

emission rea­ched nega­tive growth ra­tes in 1998. In 
2000, however, the gross va­lu­e–added increa­sed by 
some 6% and the other two in­dica­tors remained with 
nega­tive growth ra­tes. In 2001 the situ­a­tion reversed. 
Again, we can see some disturban­ces in 2006–2008. 
These phenomena might be attribu­ted to lags in eco
nomic and energetic processes as well as their cau­sal 
rela­tionships.

Fi­gu­re 3. The ra­tes of chan­ge for gross va­lu­e–added, energy con­sumption, and GHG emission in the 
agricultu­ral sector, 1995–2008

To conclu­de, it is important to apply the in­dex de
composition ana­ly­sis and thus iden­tify the un­derly­ing 
factors and trends of energy–rela­ted in­dica­tors. The 
next section handles the issue.

3. The index decomposi­tion analysis of 
changes in energy consumption and GHG 
emissions

The simplified LMDI method was applied for 
chain–lin­ked in­dex decomposition ana­ly­sis. Hen­ce, 
equ­a­tions (4) and (5) were applied for additive decom
position, whereas equ­a­tions (6) and (7) – for multipli
ca­tive decomposition. The da­ta presen­ted in Table 1 
were used for ana­ly­sis. Con­sequ­ently, the obtained 
results, presen­ted in Table 2, will be discussed in this 
section. The first sub–section is focu­sed on energy con
sumption in the Lithu­a­nian agricultu­ral sector, where
as the second one is focu­sed on GHG emissions.

3.1. Energy consumption
The energy con­sumption in the Lithu­a­nian agricul

tu­ral sector has declined by 4 252 TJ du­ring 1995–

2009 (Table 2). Furthermore, the increa­sed economic 
activity in that sector required an additional volu­me 
of energy equ­al to 1 537.7 TJ. The increa­sed energy 
effi­cien­cy, however, redu­ced the need by 5 789.7 TJ. 
As a result, the energy con­sumption had decrea­sed in 
the Lithu­a­nian agricultu­ral sector by 2009. We can 
describe the two trend breaks in energy con­sumption, 
na­mely those in 1999 and 2007 (Fig. 4). Un­til 1999 
the energy con­sumption had been suppressed by inc
rea­sing energy effi­cien­cy and, sin­ce 1998, by the sub
du­ed activity of the agricultu­ral sector. However, the 
activity effect beca­me positive in 2000 and the absolu
te chan­ge in energy con­sumption fluctu­a­ted thereafter 
in the in­terval of –74 to 89 TJ. The chan­ges in ener
gy con­sumption gained momen­tum in 2006. In 2006 
the growth in energy con­sumption was main­ly driven 
by increa­sed energy in­ten­sity. Con­tra­ry, the activity 
effect has been positive sin­ce 2007; but it has been 
declining gra­du­ally. In 2008, the increa­sing energy ef
fi­cien­cy and decrea­sing economic activity resulted in 
decrea­se in energy con­sumption.
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Fi­gu­re 4. The additive LMDI decomposition of energy con­sumption chan­ges (TJ), 1995–2009.

The multiplica­tive in­dex decomposition of energy 
con­sumption chan­ges enabled to assess the rela­tive 
impact of activity and in­ten­sity effects on the total 
chan­ges in energy con­sumption. As Fig. 5 demonst
ra­tes, the decrea­se in energy con­sumption was main
ly driven by increa­sing energy effi­cien­cy (in­ten­sity 
effect). More specifi­cally, the increa­sing energy ef
fi­cien­cy cau­sed increa­se in energy con­sumption in 
years 2001, 2004, and 2006. At the other end of spec
trum, the most signifi­cant reduction of energy in­ten­si

ty was observed in 1997, when the increa­sed energy 
effi­cien­cy cau­sed decline in energy con­sumption by 
some 21%. As to activity effect, it has alwa­ys been a 
driving force for growth in energy con­sumption with 
the ex­ception of years 1998–1999, 2001, 2004, and 
2006. While the first period can be ex­plained by the 
Asian–Russian crisis, the la­ter periods could be per
ceived as those of serious structu­ral transforma­tions 
cau­sed by a va­riety of pre– and post–accession to the 
EU policies.

Fi­gu­re 5. The multiplica­tive LMDI decomposition of energy con­sumption chan­ges, 1995–2009. 

To conclu­de, energy con­sumption in the Lithu­a
nian agricultu­ral sector had declined in 1997–1999 
due to the economic crisis, whereas the la­ter decre
a­ses were main­ly driven by increa­sing energy effi
cien­cy. However, the agricultu­ral sector ex­perien­ced 
another downturn in year 2006. The current economic 
crisis, nevertheless, did not ma­ke a signifi­cant impact: 
the decrea­se in energy con­sumption was main­ly dri
ven by the increa­sing energy effi­cien­cy (i. e. in­ten­sity 
effect) du­ring 2008–2009.

3.2. GHG emissions
The results of additive in­dex decomposition of 

chan­ges in GHG emission are presen­ted in Fig. 6. Gi
ven the da­ta from Table 2, the overall GHG emissions 
from agricultu­ral sector grew by 312 million t CO2 
eq. du­ring 1995–2008. Although the in­ten­sity effect 
ex­hibited a nega­tive va­lue of -835.6 million t CO2 eq., 
the activity effect cau­sed an increa­se by some 1 147.6 
million t CO2 eq. The implemen­ta­tion of novel means 
for redu­cing GHG emissions (e.g. appropria­te ma­nu
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re ma­na­gement systems), therefore, remains an impor
tant issue for the agricultu­ral sector.

As we can see (Fig. 6), the volu­me of GHG emis
sions was increa­sing in redu­cing ra­tes un­til 1998. Sin

ce year 1998, however, the volu­me of GHG emissions 
began to diminish and recovered on­ly in the year 
2001. As for years 1998–1999, the decline in GHG 
emissions can be attribu­ted to activity effect, i. e. a 
subdu­ed economic activity in the agricultu­ral sector.

Fi­gu­re 6. The additive LMDI decomposition of GHG emission chan­ges (millions t CO2 eq.), 1995–2008.

The increa­se in in­ten­sity effect was observed for 
years 1998–1999, 2001, and 2006. However, it was 
compen­sa­ted by declined economic activity in 1998–
1999. Con­tra­ry, in 2001 and 2006 the growth in GHG 
emissions was observed. The year 2006, therefore, be
ca­me that of the grea­test increa­se in GHG emissions 
(502 million t CO2 eq.). Although the economic acti
vity has been increa­sing in 2007–2008, the in­ten­sity 
effect cau­sed the reduction of GHG emissions.

The results of multiplica­tive in­dex decomposition 
(Fig. 7) suggest that activity effect has been stimu­la
ting the GHG emission from agricultu­re, whereas in
ten­sity effect main­ly suppressed these emissions. For 
mean va­lue of the activity in­dex du­ring 1995–2008 
was 1.02 (i. e. 2% increa­se in GHG emissions), where
as that of in­ten­sity in­dex was 0.941 (i. e. 5.9% decrea
se in GHG emissions).

Fi­gu­re 7. The multiplica­tive LMDI decomposition of GHG emission chan­ges, 1995–2008.

The most signifi­cant in rela­tive terms decrea­se in 
GHG emissions was that of year 1997 when the volu
me of emissions dropped by 30%. At the other end of 
the spectrum, rela­tively the largest increa­ses in GHG 
emissions were observed du­ring 2006–2007 (6.7%). 
In­terestin­gly, the Asian crisis of 1997–1999 has also 
affected the GHG emissions from Lithu­a­nian agricul

tu­ral sectors, whereas the current economic downturn 
did not ma­ke such an impact. These differen­ces might 
be ex­plained by shifts in the fu­el structu­re as well as 
improved technological ba­sis. Con­sidering the in­ten­si
ty effect, one can observe a break in 2006, followed 
by a serious decrea­se in 2007.

Given the da­ta of in­dex decomposition ana­ly­sis, it 
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is important to con­sider the chan­ges in GHG emission 
in­ten­sity du­ring the transforma­tion periods (na­mely 
years 1999 or 2006 for Lithu­a­nian agricultu­re). The 
in­terested sta­te agen­cies, hen­ce, should ta­ke in­to ac
count the possible outcomes of the applied policies, 
both at micro and macro levels. 

Conclu­ding remarks
Our ana­ly­sis demonstra­ted that the volu­me of gross 

va­lue added crea­ted in the Lithu­a­nian economy has 
doubled sin­ce 1995, whereas the energy con­sumption 
remained virtu­ally at the sa­me level. In 2008, about 
4.2% of the total va­lu­e–added was genera­ted in the 
Lithu­a­nian agricultu­ral sector. However, this sector 
produ­ced some 21% of the total green­hou­se gas emis
sions and con­su­med 2.3% of the total energy in­put. 
These fin­dings suggest that the Lithu­a­nian economy 
has un­dergone some transforma­tions, both in­ten­sive 
and ex­ten­sive. In addition, energy con­sumption and 
GHG emission are the two closely in­terrela­ted pheno
mena, for GHG emission hea­vily relies on the pattern 
of the energy sources (e. g. different sorts of combus
tion fu­els). Our stu­dy, therefore, was aimed at further 
ana­ly­sis of the energy and GHG in­ten­sity trends in the 
agricultu­ral sector. The in­dex decomposition ana­ly­sis 
was employ­ed for that purpose.

The in­vestiga­tion results show that the energy con
sumption in the Lithu­a­nian agricultu­ral sector has dec
lined by 4 252 TJ du­ring 1995–2009. On the one hand, 
the increa­sed economic activity in that sector required 
an additional volu­me of energy equ­al to 1 537.7 TJ. 
The increa­sed energy effi­cien­cy, on the other hand, re
du­ced the need by 5 789.7 TJ. As a result, the energy 
con­sumption had decrea­sed in the Lithu­a­nian agricul
tu­ral sector main­ly due to increa­sed energy effi­cien­cy. 
The mean energy con­sumption in agricultu­re accoun
ted for 5 341.3 TJ. The va­lue of energy in­ten­sity in
dica­tor fell from 3.5 thou­sand TJ per LTL in 1995 to 
1.38 thou­sand TJ per LTL in 2009 (mean va­lue – 2.0 
thou­sand TJ per LTL). Hen­ce, the energy in­ten­sity has 
been decrea­sing in the agricultu­ral sector. The further 
reductions, however, remain important, for Lithu­a­nia 
is still above the EU level.

The results of additive in­dex decomposition of 
chan­ges in GHG emission suggest that the overall 
GHG emissions from agricultu­ral sector grew by 312 
million t CO2 eq. throughout 1995–2008. Although 
the in­ten­sity effect ex­hibited a nega­tive va­lue of -
835.6 million t CO2 eq., the activity effect cau­sed an 
increa­se by some 1 147.6 million t CO2 eq. The me
an volu­me of GHG emission was 4 928.1 6 million t 
CO2 eq. GHG emission in­ten­sity declined from 1.93 
t CO2 eq. per LTL in 1995 to 1.64 t CO2 eq. per LTL 
in 2008 (mean va­lue was 1.8 t CO2 eq. per LTL). The 
implemen­ta­tion of novel means for redu­cing GHG 
emissions (e.g. appropria­te ma­nu­re ma­na­gement sys

tems), therefore, remains an important issue for the 
agricultu­ral sector.

The performed ana­ly­sis has proved the presen­ce 
of differen­ces between trends of GHG emissions and 
energy con­sumption as well as between respective in
ten­sities. The energy and GHG in­ten­sity demonstra
ted shocks in the sa­me periods. The energy in­ten­sity 
trend, nevertheless, was pecu­liar with nega­tive slope 
and thus higher va­lue of coeffi­cient of va­ria­tion (0.32). 
GHG in­ten­sity (coeffi­cient of va­ria­tion was 0.07) did 
not decline as in­ten­sively as energy in­ten­sity did. Mo
reover, the multiplica­tive in­dex decomposition ana­ly
sis suggested that energy con­sumption decrea­sed by 
50%. The in­dexes of activity and in­ten­sity effects we
re 1.27 and 0.4, respectively. Thus, the redu­ced ener
gy in­ten­sity cau­sed the decline in energy con­sumption 
by some 60%. Alterna­tively, the volu­me of GHG emis
sion increa­sed by 7%. The activity effect and in­ten­sity 
effect for GHG emission were 1.25 and 0.85, respecti
vely. To conclu­de, similar va­lu­es of activity effect for 
energy con­sumption and GHG emission in­dica­te the 
close rela­tionship between the economic activity and 
the latter two phenomena. The large differen­ce betwe
en fi­gu­res of in­ten­sity effect, however, demonstra­ted 
that there had been more serious transforma­tions in 
the area of energy con­sumption compa­red to that of 
GHG emission. This differen­ce particu­larly can be at
tribu­ted to the need of GHG in­ven­tory revision (Štrei
mikienė, Pu­šinaitė, 2006). The in­terested sta­te agen
cies, hen­ce, should apply appropria­te policies, both at 
micro and macro levels, for redu­cing GHG emission 
in­ten­sity.

The carried out research iden­tified generally positi
ve trends of energy con­sumption and GHG emissions. 
The GHG emission reporting and mitiga­tion, howe
ver, remain an especially important issue for Lithu­a
nian agricultu­ral sector. The 20% reduction of GHG 
emission required by the stra­tegy Europe 2020 is like
ly not to be achieved by 2020 without implemen­ta­tion 
of additional means. Further stu­dies can be focu­sed 
on revea­ling the impact of energy sources mix and 
livestock structu­re on the GHG emission.
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Ba­ležen­tis, A., Ba­ležen­tis, T. 

Darnios energeti­kos plėtra: energi­jos vartoji­mo ir šiltnamio efekto du­jų emi­si­jos tendenci­jos 
Lietu­vos žemės ūkyje 

Santrauka

Energijos vartojimo ir šiltna­mio efekto du­jų emisijos 
in­ten­sy­vu­mo rodikliai yra svarbūs atliekant regioninius in
tegruotus darnaus vysty­mosi vertinimus bei pa­ly­ginimus 
(Ciegis et al., 2009a, 2009b; Štreimikienė, Mika­lauskienė, 
2009; Ja­saitis, 2010). Darnaus žemės ūkio vysty­mo proce
sų vertinimas bu­vo atliktas na­ciona­linia­me ir tarptau­tinia
me lygmeny­je (Ba­ležen­tis, Ba­ležen­tis, 2010, 2011), ta­čiau 
energetinis efekty­vu­mas bei šiltna­mio efekto du­jų emisijų 
ten­den­cijos žemės ūky­je yra ma­žai mokslinėje litera­tūro
je nagrinėta tema. Kaip bebūtų, energetinis efekty­vu­mas, 
kaip ir kitos efekty­vu­mo rūšys, yra svarbus tarptau­tinio 
kon­ku­ren­cin­gu­mo veiksnys žemės ūky­je. Tin­ka­mas energi
jos in­ten­sy­vu­mo valdy­mas yra vienas iš svarbiau­sių šiuo
laikinės energetikos politikos užda­vinių, nes energija yra 
svarbus bet ku­rios valsty­bės socia­linio – ekonominio vys
ty­mosi veiksnys (Tolon-Becerra et al., 2010; Omer, 2008). 
Taigi tva­ri energetinė politika leidžia užtikrin­ti energetinį 
sau­gu­mą, ekonominį kon­ku­ren­cin­gu­mą ir aplin­kosau­gą 
(Ang et al., 2010). Energijos šaltinių, nau­doja­mų pa­ga­min
ti reikia­mą energijos kiekį, struktūra sa­vo ruožtu da­ro įta­ką 
šiltna­mio efektą (ŠE) su­kelian­čių du­jų emisijoms. Lietu­va, 
kaip Jungtinių Tau­tų ben­drosios klima­to kaitos kon­ven­ci
jos valsty­bė, yra įsipa­reigoju­si kasmet pa­rengti ir tobu­lin­ti 
Na­ciona­linę šiltna­mio du­jų in­ven­toriza­cijos ata­skaitą (Štrei
mikienė, Pu­šinaitė, 2006). 

Ty­rimo ak­tua­lumas. Lietu­va, 2004 m. priimta į Eu­ro
pos Sąjun­gą (ES), vis dar iš­lieka san­ty­kinai didelio ener
gijos in­ten­sy­vu­mo valsty­be (Ba­ležen­tis et al., 2010; Strei
mikiene et al., 2008). Dau­gelis stra­teginių ES teisės aktų, 
tarp jų ir nau­joji stra­tegija „Eu­ropa 2020“ (Eu­ropean Com
mission, 2010), pa­brėžia energetinio efekty­vu­mo svarbą. 
Va­dina­moji „20/20/20“ stra­tegija apibrėžia šiuos tikslus: 1) 
ŠE du­jų emisijos su­ma­žinimas 20 proc., 2) atsinau­jinan­čių 
energijos šaltinių da­lies ga­lu­tinia­me energijos su­vartojime 
pa­didinimas iki 20 proc., 3) energetinio efekty­vu­mo pa­didi
nimas taip su­tau­pant 20 proc. energijos. Taigi yra aktu­a­lu 
iš­tirti energijos vartojimo ir ŠE du­jų emisijos poky­čius bei 
jų priežastis Lietu­vos žemės ūkio sektoriu­je.

Ty­rimo pro­ble­ma. Energijos in­ten­sy­vu­mas Lietu­vos 
ekonomikoje aptartas įvairiuose darbuose (Streimikiene et 

al., 2007, 2008; Streimikiene ir Šivickas, 2008; Klevas ir 
Minkstimas, 2004). Iki šiol moksliniuose ty­rimuose nepri
taiky­tas in­deksinio iš­skaidy­mo ana­lizės metodas ir nenagri
nėtas žemės ūkio sektorius. Pridėtinės vertės, su­ku­ria­mos 
žemės ūky­je, apimtis pa­dvigu­bėjo nuo 1995 m., tuo tarpu 
ŠE du­jų emisija praktiš­kai liko nepa­kitu­si, o energijos su
vartojimas su­ma­žėjo perpus. 2008 m. žemės ūky­je bu­vo 
su­kurta 4,2 proc. ben­drosios pridėtinės vertės. Tuo pa­čiu 
laikotarpiu šis sektorius su­vartojo 2,3 proc. visos energi
jos ir bu­vo 21 proc. visos ŠE du­jų emisijos šaltinis. Taigi 
1995–2008 m. žemės ūkio sektoriu­je įvy­ko reikš­min­gi in
ten­sy­vūs ir eksten­sy­vūs poky­čiai, ku­rie iki šiol yra ma­žai 
nagrinėti. Atsižvelgiant į stra­tegijos „Eu­ropa 2020“ energe
tinius tikslus, yra svarbu įvertin­ti energijos vartojimo ir ŠE 
du­jų emisijos poky­čius bei jų priežastis, taip pat įvertin­ti 
minėtų tikslų įgy­ven­dinimo ga­limy­bes.

Ty­rimo ob­jek­tas – Lietu­vos žemės ūkio sektorius. Ty
rimo da­ly­kas – energijos su­vartojimo ir ŠE du­jų emisijos 
rodikliai Lietu­vos žemės ūky­je.

Ty­rimo tikslas – iš­tirti energijos vartojimo ir ŠE du
jų emisijos Lietu­vos žemės ūky­je poky­čius bei įvertin­ti jų 
priežastis. Ty­rimo periodas – 1995–2009 m.

Ty­rimo užda­viniai: 1) aptarti in­deksinio iš­skaidy­mo 
ana­lizės metodiką; 2) nu­sta­ty­ti pa­grin­dinių energetinių ro
diklių kitimo ten­den­cijas; 3) nau­dojan­tis in­deksinio iš­skai
dy­mo ana­lizės rezulta­tais įvertin­ti energijos vartojimo ir 
ŠE du­jų emisijos poky­čių veiksnius.

Ty­rimo me­to­dai. Ty­rimo metu nau­doja­mi šie metodai: 
sta­tistinė ana­lizė, loga­ritminis vidurkinis Divisia in­deksas.

Ty­rimo re­zulta­tai. Atliktas ty­rimas pa­rodė, kad ty­ri
mo metu energetinis efekty­vu­mas žemės ūkio sektoriu­je 
didėjo. Tuo tarpu ŠE du­jų emisijos in­ten­sy­vu­mas su­ma­žėjo 
žy­miai ma­žesniu tempu nei energijos in­ten­sy­vu­mas. Taigi 
siekiant stra­tegijoje „Eu­ropa 2020“ nu­ma­ty­tų ŠE du­jų emi
sijos ma­žinimo tikslų, žemės ūkiui tu­rėtų būti skiria­mas 
ypa­tin­gas dėmesys ir pa­ra­ma. 

Pa­grin­diniai žo­džiai: energijos in­ten­sy­vu­mas, ener
getinis efekty­vu­mas, šiltna­mio du­jų emisija, darnus vysty
mas, Lietu­va, žemės ūkis.
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