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1- pepnocbIZIKKU U onpeaeneHue

3HepreTMyeckom 6e3onacHoOCTH




1-1-llpegnocbinku U onpegeneHue
3HepreTu4yecKou 6e30nacHOCTM

« JHepreTM4yecKkas 6e30rMacHoOCTb ABISETCA MHOrOMEPHOMU

M SBNAETCA MEPOM YHMKA/IbHOM CBSA3M, KOTOpas
OXBaTblBaeT 3KOHOMMYECKUE, No/IMTUYECKHE,
reorno/IMTUYECKMe, a TaK¥Xe  MHCTUTYUUOHAJIbHbIE,
NpaBoOBble M HOPMATUBHbIE aCMEeKTbl CTpaHbl WU
pernoHa. (Tarnsage-Xecapu u ap., 2019).

« JHepreTnyeckas 6e30nacHOCTb MOXKET ObITb
onpefiesieHa Kak aZleKBaTHOE M HaJeXHoe CHabXKeHue
SHepropecypcamm Mo pasymMHoM LeHe. (TomaH, 1993;
boxn u TomaH, 1996; beneukumn, 2002).

« OgHaKo 3TO onpegeneHme He ABNAETCA NOJIHbIM, WU
HaM HEeOOXO0IMMO PAaCcCMOTPETb pPa3/iIMyHble aCNeKThl
cnpoca M npeanoxeHnAa 3SHeprum Ana U3MEepPEeHuUA
YPOBHS SHEPreTMYEeCKOM 6e30MacHOCTM!.



YeTbipe B3rnaaa Ha sHepretTMyeckyto 6€30nacHoCTb
(4A)

* JIOCTYNMHOCTb (Hay4YHO-peCYpPCHbIM acneKT)

* icKonaemoe Torn/imBo U AA€PHaAA 3HEPIrnA. JOKa3aHHbIE
3allacbl

» Renewable energy resources: Potential

* [IpUMeHMMOCTb (MHXKEHEPHbIM MM TEXHOOTMYECKNM
acnekKT)

« TEeXHONOrMM UCMNOJIb30BaHMA NOJE3HON 3HEPTrUU
NPOBEPEHHbIX
* [IpUeMNIEMOCTb (3KOJIOrMYECKMI M COLMAJIbHBIM acneKT)
» Kak 06LLecTBO MM 3KOHOMMUKA FOTOBbI MCMOJ/1b30BaThb
3HEepreTMYeCcKnn pecypc
* JIOCTYNMHOCTb (3KOHOMMYECKMI acneKT)

» Hacko/ibKO JOCTYMNHa CTOMMOCTb MCMOJ/1b30BaHUA
3HepreTUYeckoro pecypca (T.e. NoJIie3HOM SHEPrmm)



2- Ncnoab3oBaHMe KoHuenuun 4A-s ans

M3MepeHMA YPOBHSA 3HepreTM4ecKom
6e3onacHocTU B permoHe LUAPIC




Cu1cTema 3HepreTM4yeckon 6e30nacHoOCTH
«4-A»: BO3MOXHble MHOAMKATOPbI

* NoKasaTenen MoXKeT ObITb MHOTFO. BOT HECKO/ZIbKO NPUMEPOB

Availability Applicability Affordability Acceptability
IAEA ® Share of households without & Share of  households  without ® Share of household income o CHCG emissions per capita
electricity electricity spent on fuel and electricity ® CHG emissions per unit
® Reserves to production ratio * R&D ® Energy use per capita cop
® Diversification of Primary Energy * Energy use per unit GDP & Ambient air pollutant
Demand * commercial and transport energy concentrations
® Dependence on imports (mtoe) intensity
* energy efficiency measures
APERC ®* Reserves to production ratio (R/P * Energy use per unit GDP * Energy use per capita ®* GHG emissions per capita
ratio) ® Industrial, household, agricultural, ®* CHC emissions per unit
commercial and transport energy cop
intensity
IEE] and ASEAN * Energy use per unit GDP & Energy use per capita
Center for Energy ¢ Industrial, household, agricultural,
commercial and transport energy
intensity

NCTOYHUK:

YaHr n Tarnsage-Xecapu (2019 r.).



JHepreTuyeckasa 6esonacHocTb B ctpaHax LAPSC

(arn3age-Xecapu n Mopta, 2019 r.; YaHr v Tarusage-Xecapu, 2019 r.)

* CTpyKTypa 4-A npnmeHaeTtca Ko scem ctpaHam LUAPIC ana
N3YyYeHUA COCTOAHUA IHEPreTMYecKkom 6e3onacHoOCT!.

* [lepuon spemenn: ¢ 2012 no 2016 ropa.
* 3Ha4YeHUs OTAEeNbHbIX NOKa3aTenem HOPMUPOBAHDI

* BHYTpeHHsA YacTb pomba yKa3biBaeT Ha obliee cocToaHMe

AocTynHocTb

3HepreTnyeckomn besonz Availabilty

10

DocTtynHocTb NpumeHumoctb UpeanbHblt pom6b
Affordability Applicability e=——A perfect rhombus

Acceptability
Mpuemnemoctb

* KonnektmsHbIN dHa/In3, a HE aHa/In3 OTAE/IbHbIX CTPAH



JHepreTu4yeckasa 6e30nacHOCTb B CTpaHax
LAPOC: oTaenbHble MHOMKATOPbI

Ctpyktypa 4-As npumeHsietca Kk ctpaHam LLAPOC (maTtpuua 4x2)

JoCTynHOCTb AV1
(ObecneuyeHune) AV2

MpnmeHUMOoCTb AP1
(3dpPpeKkTnuBHOCTL) AP2

NMpnemnemocTtb AC1
(npeanoyteHmne) AC2

JlocTynHOCTb AF1
(BO3MOXKHOCTK) AF2

OTHoLeHne 3anacos K gobbive (R/P) HedTu (roabi)

[lona npon3BOACTBA 3NEKTPOIHEPTUN U3 BO3OOHOBASIEMbIX
NCTOYHUKOB (%)

JHeproemkocTb cTpaH LLIAPIC (MOx/$2011 BB no MMNC)
YrnepopoemKkoctb cTpaH LLAP3C (T CO2/T H.3.)

Bbibpocbl CO2 Ha aywy Hacenenua (T CO2/uen.)

Jons notpebneHus Bo3obHoBAAEMOM sHeprumn (%)
MoTpebneHune sHepruun Ha aywy Hacenenus (T.H.3./vyen.)

[ocTtyn K anekTpuyectsy (%)

UcTouHuK: (Tarnsage-Xecapu 1 Mopta, 2019 r.; YaHr u Taruzage-Xecapu, 2019 r.)



JHepreTnyeckas 6e30nacHOCTb B CTpaHax
LAPSC: HopManmsauma AaHHbIX

ﬂ,l‘lﬂ KaXxgoro A onpeaenarTca MmakCMmasibHoeé U MUHUMAJIbHOE 3HAYEeHUA.
* For each A, the maximum and the minimum values are
identified

KapauHanbHOe 3HauYeHue KaXXa0ro nokasarens HOpMUpPYyEeTCA No cnep‘ylou.l,e"Bborimyne

 The cardinal value of each indicator is normalized he
following formula

NA NoKasartena "yem Bbiwe, Tem aAyywe"

— For the indicator, “the h‘fgher, the better”

Actual value —Minimum
2% (10 —1)

- 14

Maximumy — Minimum gy

ANA NoKasartena 'yem HUXKe, Tem nyywe"

— For the indicator, “the lower, the better”

14 Actual value — Maximumy . (10 _ 1)

Minimumy, — Maximumy




JHepreTnyeckasa 6e30MacHOCTb B CTPaHax

TEHZEHLUMM KarKAoro U3MEpPEHMUS
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UcTouHuK: (Tarnsage-Xecapu n Mopta, 2019 r.; YaHr u Taruzage-Xecapu, 2019 r.)
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CoCcToAHME dHEpPreTMYecKom 6e30nacHoOCTM B
ctpaHax UAP3C, 2011 r. no cpaBHeHutio ¢ 2015 r.

2011 2015

Availability Availability
10.00

8.00
6.00
4.00
2.00

Affordability 0.00 Applicability Affordability Applicability

Acceptability Acceptability

UTto kacaetcs nepcnektus 4-A, 1o B nepuog ¢ 2011 no 2015 rogbl 4OCTYNHOCTb U
OOCTYNHOCTb, NO-BUONMOMY, YIYyYLLNINCB, B TO BPEMS KaK MPUEMIEMOCTb
3HaA4YUTENbLHO COKpaTMniach, a NPUMEHUMOCTb, CKOpee BCEro, octanach NpexHewW.

Pomb 35.75 28.88 68.13 106.59 102.81

UcTouHmk: (Tarmsage-Xecapu u MopTa, 2019 r.; YaHr n Tarnsage-Xecapu, 2019r.) 13



CTaTyc 3HepreTMyeckom 6e30nacHOCTU B
ctpaHax UAP3C

S 20 N B 2012 N B 2015 B W 2ot B zot= B

Pomb 35.75 28.88 68.13 106.59 102.81

Rhombus
120.00
100.00 102.81
80.00
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60.00

40.00

w==gL 75

w—r 28.88
20.00

0.00
2011 2012 2013 2014 2015

UcTouHuK: (Tarnsage-Xecapu n Mopta, 2019 r.; YaHnr v Tarnsage-Xecapu, 2019 r.)
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Energy security in Pakistan: Perspectives and policy implications from a updtes
quantitative analysis
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2 PwC, Dubai, United Arab Emirates
® Yale School of Forestry & Environmental Studies, 195 Prospect St, New Haven, CT 06511, USA
® Wood, Austin, TX, United States
4 School of Business, Singapore University of Social Sciences, Singapore
© Tokai University, Japan
ARTICLE INFO ABSTRACT
JEL classification: Pakistan imports nearly a third of its energy resources in the form of oil, coal and Liquefied Natural Gas (LNG).
013 An import-driven energy policy is not sustainable for Pakistan, making it energy insecure in the long-term.
Q4 Besides being a drain on its foreign exchange reserves, it exposes the economy to international energy price
Keywords: shocks putting the entire economy at risk through inflation. Inflationary pressures reduce the competitiveness of

Energy security
Pakistan
Renewable energy
4-A framework

the country’s exports which further constrain the economy’s capacity to pay for energy imports. This paper
analyzes Pakistan’s energy security under the 4-A framework over the six-years period 2011-2017. The 4-As
methodology attempts to measure and illustrate graphically the change in the energy security of a region by
mapping it on to four dimensions — namely availability, applicability, acceptability, and affordability. The
analysis indicates that Pakistan’s energy security improved initially over the first three years but then deterio-
rated over the next three years. Despite significant investments in energy infrastructure over the last five years,
Pakistan continues to be energy insecure. This paper recommends immediate and rapid adoption of green energy
solutions like distributed solar and smart metering and increased conservation efforts like developing and
implementing building insulation standards to turn the tide on energy insecurity. 15



Table 1
Specification of variables.
INDICATORS RAW DATA (Unit of FORMULA DATA
Measurement) SOURCE

Availability

Share of 0il Imports (TOE), 0il Imports + Total Pakistan
Imports in Qil  Total Oil Supply 0il Supply Energy
Supply (TOE) Yearbook

2017

Share of LNG Imports (TOE), (LNG Imports + LPG Pakistan
Imports in LPG Imports (TOE), Imports) + (Total Energy
Gas Supply Total LPG Supplies LPG Supplies + Yearbook

(TOE), Indigenous Gas 2017
Indigenous Gas Supplies)
Supplies (TOE)

Share of Coal Imports (TOE), Oil Imports + Total Pakistan
Imports in Total Coal Supplies 0il Supply Energy
Coal Supply (TOE) Yearbook

2017

Hydro power Hydro Electricity Hydro Electricity Pakistan

Generation Supply (TOE) Supply Energy
Yearbook
2017

Applicability

Gas Power Gas Consumed in (Gas based Power x Pakistan
Generation Power (MMCft), 3412 btu/Kwh) = Energy
Efficiency Gas based Power (Gas Consumed in Yearbook

(Gwh) Power x 980 btu/Cft) 2017

No. of No. of Exploratory Pakistan
Exploratory Wells Drilled for Oil & Energy
Wells Drilled Gas Yearbook
for Oil & Gas 2017

Energy Energy Consumption Sum of Energy Pakistan
Intensity - in Transport (MTOE), Consumed in Energy
Agriculture Energy Consumption Transport and Yearbook
and in Agriculture Agriculture + Sum of 2017,
Transport (MTOE), GNP at Constant Pakistan

GNP at Constant Prices from Economic
Prices - Agriculture Agriculture, Survey 2016-
(PKR. Trillion), Transport & 17

GNP at Constant Communication

Prices - Transport &

Communication (PKR

Trillion)

Energy Energy Consumed in Energy Consumed - Pakistan
Intensity — Industry (MTOE), GNP from Industry Energy
Industry GNP at Constant Yearbook

Prices - Industry (PKR 2017,
Trillion) Pakistan
Economic

Survey 2016-
17

Acceptability

Share of
Nuclear & RE
in Power
Generation

CO, Emission
per Capita

Share of Global
CO,
Emissions

No. of Energy
Sources/
Adoption of
New Sources

Affordability

Energy Supply

per Capita

Gas Price

Electricity Price

Gasoline Price

Nueclear Power
Generation (Gwh), RE
Power Generation
(Gwh), Total Power
Generation (Gwh)
CO, Emissions of
Pakistan (M tonnes),
Population (Million)

CO, Emissions of
Pakistan (M tonnes),
CO» Emissions of
World (M tonnes)

# of Energy Sources

Total Primary Energy
Supply (MTOE),
Population (Million)

Average Retail Prices
of Gas Charges
(100c¢f) - Average of
17 Centers

Average Retail Prices
of Electricity Charges
{upto 50 units) -
Average of 17 Centers
Average Retail Prices
of Petrol Super (per
ltr.) - Average of 17
Centers

Nueclear & RE Power
Generation <+ Total
Power Generation

CO, Emissions of
Pakistan -
Population

CO, Emissions of
Pakistan + CO,
Emissions of World

Simple count

Total Primary Energy

Supply + Population

ir

Pakistan
Energy
Yearbook
2017

BP Statistical
Review of
World
Energy
(2017),
Pakistan
Economic
Survey 2016-
17

BP Statistical
Review of
World
Energy
(2017)
Author’s
own list

Pakistan
Energy
Yearbook
2017,
Pakistan
Economic
Survey 2016-
17

Pakistan
Economic
Survey 2016-
17

Pakistan
Economic
Survey 2016-
17

Pakistan
Economic
Survey 2016-
17

Source: Authors compilation.
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3- B3anmopgencTBue sHEepreTUuKu u

NpoAO0BOJ/IbCTBEHHOU 6€30MacHOCTH
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Energy and Food Security: Linkages through Price Volatility R

Check for

d updates

a,

Farhad Taghizadeh-Hesary™*, Ehsan Rasoulinezhad”, Naoyuki Yoshino®

# Faculty of Political Science and Economics, Waseda University, Tokyo, Japan
"Facuhy of World Studies, University of Tehran, Tehran, Iran

¢ Asian Development Bank Institute (ADBI), Tokyo, Japan

4 Keio University, Tokyo, Japan

ARTICLEINFO ABSTRACT

JEL Classification Code: This study examines the linkages between energy price and food prices over the period 2000-2016 by using a
013 Panel-VAR model in the case of eight Asian economies. Our results confirm that energy price (oil price) has a
Q41 significant impact on food prices. According to the results of impulse response functions, agricultural food prices
Q11 respond positively to any shock from oil prices. Our results show that there is a linkage between energy and food
Q18 security through price volatility. Since inflation in oil price is harmful for food security, it would be necessary to
gf-’f'worfis diversify the energy consumption in this sector, from too much reliance on fossil fuels to an optimal combination

il price

of renewable and nonrenewable energy resources that will be in favor of not only the energy security by also the
food security. In addition, the paper found that the impact of biofuel prices on food prices is statistically sig-
nificant but explains less than 2% of the food price variance. However, by increasing the demand for biofuel,
there should be more concern about the global increase in agricultural commodities prices and endangering food
security, especially in vulnerable economies.

Food price

Agricultural commodities prices
Energy Security

Food security

18



3-1- BBegeHune

« JHeprusa Bcerga 6bl1a HeobxoaMma ANd  NpOM3BOACTBA
NPOAYKTOB MUTaHMUA.

« B pesynbrate UHAYCTpMaIM3aLUMM M KOHCONMZALUMM CE/IbCKOro
X03AMCTBa MpPOM3BOACTBO TMpPOAYKTOB TMWUTAHMA CTaslo BCe
6o/iblle 3aBMCETb OT SHEPrMM, MOJYyYaeMOM M3 MCKOMAEMOro
TOMN/IMBA.

B aTOM MccnepoBaHUM M3yYaeTCA B3aMMOCBA3b MeXAy LeHamu
Ha 3HEepProHoCcUTENN MU LLeHaMM Ha MPOAYKTbl MMTAaHUA B BOCbMMU
CTpaHax A3uu.

¢ JMMMpPMYECKAs YacTb 3TOM0 MUCCAEA0BAHUSA OTKPbIBAET HOBblE
B3r/8/Jbl HA MOJIMTUKY U AAE€T PEKOMEHAALMM MO MOBbILEHMIO
NPOJOBO/IbCTBEHHOM  6€30MacHOCTM U OJHOBPEMEHHOMY

Pa3BMTHMIO SHEProadHEKTUBHOIO CENbCKOro X03AMCTBA.

e
19



3-2- DHeprosaTpaTbl B CE€/IbCKOM XO3AMCTBE
3-2-1- [lepBMYHOE NPOMU3BOACTBO

JDHEeproHocuTenM, 0COO6EeHHO WCKonaemble BuAabl Ton/mBa (HedTb,
6€eH3MH, JAu3esibHoe TOMN/IMBO, NPMPOAHbIM a3 M Ap.), LWMPOKO
MCNOJIb3YIOTCA B OCHOBHOM TNpPOM3BOACTBE CEJIbCKOXO3AUCTBEHHOM
NpoayKUMnM.

a) CenbcKoxo3aucTBeHHOe 06opyaoBaHMe: B kayecTse TonaMea AN
TPAKTOPOB U TEXHUKMU

b) NMoTpebaeHne BOAbI: nepekauka, 0UMCTKA M TPAHCMIOPTUPOBKA BOAbI ANA HYXA
CeIbCKOro X03AMCTBa Tpe6GYeT MHOMO SHEPrUM.

C) MponsBoACTBO yp,06peHl4ﬁ: [poMbllIEHHBIE (DEPMbI MCMNOJIb3YIOT OFPOMHOE
KO/IMYECTBO CUHTETMYECKUX YJ0OPEHUM, AN NPOM3BOACTBA KOTOPbIX TpebylTcs
3HauYMTe IbHble 3aTpaTbl SHEPrUM (B NEpPBYIO ovepeab NPUPOLAHOro rasa).

d) TennanM4yHoe NPOMU3BOACTBO: B 3almiLEHHOM IPyHTE B TEMIMLAX

e) A B pbi60/IOBCTBE M aKBaKy/IbType, }KMBOTHOBOACTBE U JIECHOM

b

20



3-2-2- NepBMYHOE NPOM3BOACTBO U KOMMeEpUUanM3aLma

JHeprusa LWMPOKO NOTPe6/IeTcA He TOJIbKO B MEPBUMYHOM, HO M BO
BTOPUYHOM NPOM3BOACTBE, Hanpumep, Npu nepepaboTKe, CyllKe,
OXJIAXKAEHMU, XpaHEeHUM, TPAHCMOPTMPOBKE M pacnpefesieHuu, a
TaK)Ke NMpu npogaxe U KoOMMepLMaausaumu.

Distribution, Wholesale
packaging, and retail
and handling markets

Harvesting Primary
and processing
transport and storage

Secondary
processing

OcHoBHOe BTtopuyHoe
NpoM3BOACTBO Npou3BOACTBO

KoMmmepumanmsaumsa

21



3-3- Mpob6neMbl UCKonaeMoro TornJimBa B arpopassuTmmn

OrpaHMYeHHbIM [OCTYN K JAeleBOMY MCKONAeMOMY TOMJIMBY M
BbIOPOCbI MAapHUKOBbLIX rasoB, Bbli3biBAalOLWME M3MEHEHME K/IMMarta,
ABNAIOTCA  ABYMS  OCHOBHbIMM  Mpo6JieMaMMU, C  KOTOPbIMM
CTaJIKUBAaE€TCA  CEJ/IbCKOXO3AUCTBEHHbIM  CEKTOop  Asuu npu
MCNOJIb30BaHMU MCKOMAEMOro TOMJIMBA.

1. CTpemMnieHne yBeNuYUTb ro6asibHble 3anacbl NPOAOBONLCTBMA B A3MM 3a cYyeT
MOBbILLIEHMA NPOAYKTUBHOCTM CE/bCKOXO3AUCTBEHHbIX KY/bTYp, MBOTHbIX W
PbIBHbIX  pECYypcoB  MOXET 6biTb  4YaCTMYHO  OrpPaHMYEHO  OrpaHMYeHHOM
JOCTYMHOCTbIO AELIEBOr0 M AOCTYNHONO MCKONAEMOro TOMJIMBA B GYAYLLEM.

2. CuUCTeMbl MEJIKOMACLUTAaBHOrO CEJIbCKOXO3AMCTBEHHOIO M pbIGHOr0 NMPOM3BO/CTBA B
cTpaHax A3uM C HU3KMM YPOBHEM [JOXOZ0B MOTYT 6biTb HE B COCTOAHUMU MOBTOPUTH
MpOLLJIble YCUAUA CTPAH C BbICOKMM YPOBHEM [J0OXOZ0B B AOCTMMKEHMU KENAeMOoro
MOBbILLEHMA MPOU3BOAMTENIBHOCTU, €C/IM 3TO 6yAeT 3aBMCEeTb OT pacTyLlen
3aBUCMMOCTM OT MCKOMAEMbIX BMA0B TOMJ/IMBA.

3. MoaepHM3auMA LenoYeK NoCTaBOK NpoAYKTOB NMTAHMA Gblla cBA3aHa C 6osee
BbICOKMMMU BblGpOCaMM MApPHUKOBbLIX rasoB KaK OT BBOAMMbIX PECYpPCOB [0
LENoYKM  (YAOOpEeHUA, TEXHMKA, NecTMuUMAbl, BEeTEePUHApHble npenapaTbl,

- TPaHCnopT), Tak W OT [JeATe/IbHOCTM nocie (epmbl  (TPAHCMOPTMPOBKE,
nepepaboTka 1 po3HmM4yHana Toprosns) (FAO 2016). 22



3-4- BonatMnbHOCTb LEH Ha SHEepProHOCHUTE/NIM NO CPaBHEHUIO C
LeHaMM Ha Ce/ibCKOX03SMCTBEHHble TOBapbl

OXKuaaetcs, YTO LeHbl HA SHEProHOCUTENIU CTaHYT OAHOM M3 OCHOBHbIX
NMPUYUH KoNlebaHUM LeH Ha NpPoAOBOJ/IbCTBUE.

B nocnegHee BpeMsA B pa3BMBalOLWMXCA CTpaHax A3uuM yBeaUUYMICA YPOBEHb MHMDIALMM.

YacTb 3TOro 60/1ee BbICOKOro YpoBHA MH(PNALMM CBA3aHA C YBEIMYEHMEM 601ee BbICOKUX LeH
Ha NPOAYKTbl NUTAHMA.

OXmnpgaetca, 4To hakTopbl CO CTOPOHbI NPEeA/IOKEHUSA, B HaCTHOCTU 60/1e€ BbICOKME LiEHbI Ha

3HEproHocMTe M (LieHbl Ha HEdTb), CTaHYT OJIHUM M3 OCHOBHbIX (PaKTOPOB POCTa LIEH Ha

npoAoBOJ/IbCTBUE.
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IMMNUPUYECKHEe pe3y/ibTaTbl

PucyHoKk CyMMapHasa peakuMA LeH Ha NpoAoBO/IbCTBME Ha MMMNYJ/IbC NepeMeHHbIX

Response of Food Price to Labor Wage

Response to Cholesky One S.D. Innov ations

Response of Food Price to Land Price

Response of Food Price to Biofuel Price
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UcTouHmK: COOPHMK aBTOPOB.

Response of Food Price to Oil Price
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3-5- 3ak/r04eHMme

1. [Ona npasutenbcts-yneHos LUAPIC BaXHO mMcnonb3oBaTb BCEOOBEMIOLLYHO OCHOBY ANA U3MEPEHMUS
YPOBHS 3HepretTMyeckom 6e30nacHOCTM, BKAKOYAA 3KOJIOTMYECKME MOKa3aTeNn U yCTaHaBAMBAA Leau
ANA OCTUXEHUA Boee BbICOKOIO YPOBHA 3HepretTMyeckom 6esonacHoCcTu.

2. CornacHo pesynbraTam SMMNUPUYECKOro UccneaoBaHus, nocse Ntoboro WokKa oT LeH Ha HedTb LeHbl Ha
Ce/IbCKOX03ANCTBEHHbIE MPOAYKTbl PearnpytoT NoA0XKUTENbHO. POCT UeH Ha HedTb MOXKeT HanpaAmMmyto
yBeNUYNTb cebecToMMOCTb NPOU3BO/CTBA CENbCKOXO3AMCTBEHHOM NPOAYKLUMN N NPOAYKTOB NMUTAHUA..

3. Pe3synbtathl uMccnesoBaHMA MOKasanu, 4YTo 6osee  BbICOKMI  YpoOBeHb MWHGAALUMM  OKasbiBaeT
3HaYUTENIbHOE MOJIOKUTE/IbHOE BAMAHUE Ha LeHbl Ha NPOAyKTbl nuTaHuaA. UHbnAaumMa o3HayaeT
yBE/IMYEHME UEH Ha pas3/nyHble pecypcbl AN NMPOU3BOACTBA CE/IbCKOXO3ANMCTBEHHOW MPOAYKLUUM,
BK/IlOYaA CTaBKM 3apaboTHOM NnaTbl, LUEHbl HAa TEXHUKY, CEMeHa, yA0OpeHUs, LUEHbl Ha SHEPruo U
[ipyrue pecypcbl, 4YTO MOBbIlWAeT cebecToMmMocTb NPOM3BOACTBA WM YBEeIMYMBAET LEHbl Ha
CE/IbCKOXO3AMCTBEHHYIO MPOAYKLUMIO. 3aTPaThl U LIeHbl Ha NPOAYKTbI.

4. MWccnepoBaHue NOKas3ano, YTO M3MEHEHMA pPeasibHbIX MPOLEHTHbIX CTABOK TaKKe B 3HAYUTE/IbHOW
cTeneHn oH6BACHAKT BOMATUNLHOCTb LEeH Ha NPoA0BO/IbCTBME. POCT peasbHOW NPOLLEHTHOM CTaBKMU
BeAeT K POCTy LEeH Ha NpoAOBONbCTBME YBE/IMYEeHME MPOLLEHTHOW CTaBKM YBENMYMBAET CTOMMOCTb
Kanutana B Ce/IbCKOXO3AMCTBEHHOM MPOM3BOACTBE W, C/AeAO0BaTeNbHO, YBENMYMBAET CTOMMOCTb
NPOM3BOACTBA B PA3/IMYHbLIX CEKTOPAX, BKAKOYAA CE/IbCKOXO3AMCTBEHHYIO MPOAYKLMIO, TEM CaMbiM
NOBbILWAA LEHbl Ha CE/NIbCKOXO3ANCTBEHHYIO NPOAYKUMIO U NPOAYKTbl NUTaHMA. B nocnegHee Bpems
CE/IbCKOXO3ANCTBEHHbIN CEKTOP CTan Honee aBTOMATU3NMPOBAHHbBIM, YTO O3HAYaET, YTO OH CTan Hbonee
KanMTanoeMKMM, YeM B MNpPOLWAOM, M, cneposatenbHo, Honee 31aCTUYHBIM MO OTHOLWIEHUIO K

e —
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3-6- 3Ha4YeHMe NOJIMTUKMU

AnBepcudmrKauma sHepreTu4eckom KopsmHbl B permoHe LLAP2C
MMeeT pellarlee 3HaYeHue: oT Ype3sMepHOM 3aBUCMMOCTU OT
MCKOMAaeMoro TonMBa A0  OMTUMMA/IbHOrO  COYeTaHMUSA
BO30OHOBSIEMbIX U HEeBO30OHOB/IAE€MbIX UCTOYHMKOB
DHEeprum».

MN3-3a0 3HaYUMesnbHo20 8/aUAHUA KonebaHul yeH Ha 3Hepauto Ha UeHbl
HQ CenbCKOX03AUCMBEHHYO MPOOYKUUIO, 0 MAK*e U3-3d y8enuvyeHus
007U MPOMbIWAEHHO20 Ces1bCKOX03AUCMBEHHO20 Mpou3soo0cmea u
yeenu4yeHUs 8blIbpoco8 MNAapHUKOBbLIX 20308, YMO A8/19emcs
pe3ysbmamom bosiee WupoKo20o UCMOoMb308AHUA UCKONAemMbix U008
monauea 8 3momM CceKkmope, Heobxooumo ousepcuguyuposams
3Hepaemuky. rnompebseHus 8 3MOM ceKmope, om 4Ype3mMepHoU
3g8UCUMOCMU OM UCKOMN@emo20 mornauea 00 OofnmumasbHO20
coyemaHuss 80306H08/19eMbIX U HeB030bHOB/19eMbiX UCMOYHUKOSB

- dHepeuux».
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Ha nyT¥ K aHeproyctTouumBoMy C€/1bCKOMY XO3SUCTBY

Bo3obHoBNAEMbIE dHEPreTnuveckne pecypcbl MOryT MCroJib3oBaTbCA
HenocpeaACTBEHHO CEKTOpaMU KOHEYHOIO I'IOTpe6}'IeHMFI aFPOHPOﬂ,OBOﬂbCTBeHHOFI

Lernu nin KOCBeEHHO NyTem UHTerpaumum ¢ TpaguumOHHbIMM CUCTEMaAMH
3HepFOCHa6}KeHVIFI, KOTOpbleé B OCHOBHOM OCHOBAHbl Ha MCKOIMNae€MOM TOllJinBe

(PUCYHOK HUXKe).

PucyHoK. Ucnonb3oBaHMe BO30OGHOBSIEMbIX UCTOYHMKOB 3Heprum B al'pOI'IpO,qOBOHbCTBeHHOI‘;i ueno4yke

Renewable energy resources

4 4

Conventional energy End-use sectors

Agriculture and

supply
Electricity systems aquaculture
» Heating and cooling - Building and ‘ Energy consumers
Natural gas grids households
Liquid fuels Energy Transport Energy
Autonomous rural Carriers Agrifood processing services
communities industry
Energy Energy efficiency and
efficiency demand response
measures measures

UcTouHuK: MUK (2011 r.).
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Cnacubo 3a Balwie sBHMMmaHue!

jp.linkedin.com/in/farhadth
farhad®@tsc.u-tokai.ac.jp



