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ANNOTATwWON

Chmil A. S.Development of the Ukrainian beekeeping market in the context
of global challenges. The qualification scientific work on the rights
of manuscript.

The thesis for the degree of a Doctor of Philosophy of the special
051 ¢cEconomics8B8eh@dyiofati St uanese).
and Environmental Sciences of Ukraine. Kyiv, 2023.

The dissertation is devoted to the study of the actual scientific and appli
problem of the development of the Ukrainian beekeeping market in the coftext
global challenges, as well as the development and substantiation of theoretical
methodological provisions and practical recommendations for market development
the period up to 2030 using the AGMEMOD partial equilibrium econometric mode
To thisend, the author summarized scientific and methodological approaches, asse:
and analyzed the current state of the Ukrainian beekeeping industry in the contex
global trends, and identified and substantiated the directions of development of
industy and its prospects in the global market.

Based on a generalization of approaches to the interpretation of the concep
apparatus for defining the terms "market", "agricultural market" and "beekeepir
products market", and a generalization of the vielwdomestic and foreign scholars,
the author proposes her own definition of the concept of "beekeeping products marl
for a more complete understanding from the standpoint of a systematic approach
our opinion, the formulation of the concept of "beskag products market" should be
based on the constituent elements and peculiarities of organization and functioning
the beekeeping industry. In particular, the "beekeeping products market" is a syster
economic relations that develop in the proce$spmduction, circulation and
distribution of food products (honey, bee pollen, propolis, royal jelly, etc.), ra.
materials for the food, processing and pharmaceutical industries (beeswax, bee ver
etc.), as well as the provision of services for pollovatof entomophilic crops and

apitherapy (treatment and prevention of diseases with the help of beekeeping produ
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In the context of the dissertation research, it was determined that, unlike exist
approaches, apitherapy and crop pollination services should be considered as a m
product, and the specifics of the beekeeping market research should be based ol
position of assessing the need for treatment and prevention of diseases with the he
beekeeping products, as well as pollination of entomophilic clogsestablished that
the main tasks of the beekeeping industry are to ensure the food securgyState
through its environmental, economic, secidtural functions.

It is determined that for the development of the beekeeping market, it
extremely important to segment it into separate target market niches. After all, withc
its segmentation intgeparate market niches by type of beekeeping products, it
extremely difficult to meet the growing needs of consumers. Market segmentati
allows us to identify market niches for certain types of beekeeping products (hon
pollen, royal jelly, propolis etc.). However, this market covers a wide range of
consumers, while the market niche is much narrower and covers consumers who
specific combinations of needs and want to get a certain type of product that best m
this need and for which they awalling to pay a higher price. With this approach,
beekeepers have the best opportunity to limit competition within market niches. Tl
approach is very well suited for small and medisized producers, which account for
98% of beekeeping producers in Ukia The approach to developing the beekeeping
market through its segmentation does not require significant investment, has low ris
can easily adapt to changes in demand and consumer preferences, is profitable an
little competition. In this way, maufacturers can achieve better financial results, gair
a certain level of brand recognition and reputation in a particular niche.

The dissertation presents the author's concept of methodological approache
building a new beekeeping sector in the AGMEMOnodel and develops new
scenarios for the development of this market based on the current global econo
situation and the peculiarities of the economy during the CGMIPandemic, as well
as Russia's fulscale military invasionOne of the main objeistes of this thesis is to

make the beekeeping industry more predictable, which will ultimately allov
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forecasting, planning and modeling the results of the impact of any political
economic decisions on this sector of the economy.

For the first time in Ukaine and in the history of using the AGMEMOD
econometric model, we have separately identified, developed, filled and modeled
Ukrainian beekeeping sector. In order to quantify the results of the introduction
state support, as well as the impacthed COVID-19 pandemic, we use the dynamic
partial equilibrium econometric model AGMEMOD, which can be used to simulate tf
effects of changes and the impact of agodicy decisions on production, imports,
exports, consumption, prices, processing, andiincase, the number of bee colonies
and their honey production capacity by 20B0order to model and correctly assess
the development of the beekeeping market in Ukraine until 2030, the followir
scenarios were developed in this paper: "Baseline”, "CGMDand "State Support"
scenarios. As a result, it made it possible to compare and quantify the results of
impact of management decisions and economic shocks related to the dOVID
pandemic on the development of the Ukrainian beekeeping industry.

To analyze the potential for the future development of beekeeping and hon
production in Ukraine, mediwterm forecasts were developed for the number of bee
colonies, honey production, consumption, and trade. These forecasts were develc
using the AGMEMODmodel. In particular, the current version of the AGMEMOD
model for Ukraine was extended to include the beekeeping sector. Honey producti
use, trade, market price and number of bee colonies were projected for the perioc
to 2030, assuming that the gealepolicy, social and economic conditions in Ukraine
remain the same as in 2020. The main data sources were the State Statistics Servi
Ukraine and FAOSTAT. Observed and future values of the population, exchange r:
GDP, and GDP deflator were obtadh from the statistical database of the US
Department of Agriculture, the World Bank, and the International Monetary Fun
Historical values of an additional exogenous variable, i.e., the export price of hon
which plays an important role in determiniting corresponding domestic market price
(due to the high share of honey exports in total production), were calculated

weighted average market prices of honey in 17 countries: 15 EU member states,
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United States as the main importer of Ukrainian hoaeygl China as a country that
holds leading positions in both the domestic and foreign honey markets. As for 1
change in the export price by 2030, it was assumed that it would follow a logarithn
trend until 2030. Using the available data, behavioralaggns representing the
Ukrainian beekeeping sector were estimated and evaluated.

According to the "Badme" scenario, it was hypothesized that the economic anc
political situation in the world by 2030 will be consistent with the conditions of 202C
Taking this assumption into account, we assessed the development of the beekee
industry and modeled a forecast for the development of the beekeeping industry u
2030, which is as close as possible to the actual values of the indicators that
determired when creating the sectéior example, the forecast of honey exports for
2020 modeled in the AGMEMOD model is 71.86 thousand tons, while the actual figu
according to the State Statistics Service of Ukraine is 80.77 thousand tons. Thus,
forecast acuracy of this indicator was 89%. In 2021, the actual volume of hone
exports, according to the State Statistics Service of Ukraine, amounted to 57
thousand tons, and in the model we managed to achieve a value of 52.96 thousand
which correspond®t92% of the actual value.

The full-scale war of the Russian Federation against Ukraine, as anotl
economic shock, also affected the functioning of the beekeeping market, due to
occupation and mining of part of the territory, migration of the pomratand
mobilization of men and women for military service. All of this has made it difficult
for beekeepers to engage in beekeeping to the fullest extent. As a result, the volum
honey production decreased due to the physical impossibility of cofjatti@ms most
of the apiaries in the eastern region remained under occupation, some of the apie
were lost or bombed, and the area of honey collection also decreased. Due to logis
difficulties in the first months of the war, the volume of expodsrdased, which is
now gradually returning to pr&ar parameters.

According to the results of the modeling scenario "State support”, it we
determined that direct state support to beekeepers in the form of direct subsidies p

bee family will have a posve impact on the development of the Ukrainian beekeeping
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industry, and will lead not only to an increase in the number of bee colonies and, &
result, an increase in production volumes, but also to an increase in the numbe
officially registered aries, enterprises and the exit of beekeeping producers from tl
shadow market. In turn, this will have a leteym positive economic, social and
environmental effect through increased-sgtiployment, creation of additional jobs in
rural areas, improved eifare, increased budget revenues through tax payment
biodiversity conservation and increased crop production efficiency.

In particular, productivity is expected to increase by 6.2% compared to ti
average for 2012019 due to improved husbandschnologies, such as improved
forage for bees, bee protection, and apiary management praciiveslimited
availability of food sources for honey bees, such as forests, agricultural fields with b
pollinated crops and reduced pesticide use, is likelpetane of the main factors
preventing the number of bee colonies from increasing in the future. Thus, after
peak in 2020, which was driven by the direct subsidy, the number of bee colonie:
projected to slowly decline. As the extension of the hgmmeguction subsidy was still
under discussion at the time of this analysis, state support was not included in
modeling assumptions for 202D30. Thus, as the forecasts show that honey
production tends to grow, and domestic consumption will decreastdudecline in
population with stable per capita consumption, exports of natural honey from Ukrai
will increase. It is estimated that by 2030, exports are expected to grow by 6.(
compared to the average value of 2@04.09.

We also developed anothé&Basdine" scenario using this methodology. It
differed only in other assumptions. Since two statistical databases were used to b
the database, namely the State Statistics Service of Ukraine (SSSU) and FAOST
balancing the market required additiomddorts. First, the initial time series of the
number of honey bee colonies was increased by 5%. This percentage is assumed
a data collection error that is allowed according to the SSSU data collecti
methodology. It was assumed that this meansdenestimation of the number of bee
colonies by 5% and the amount of honey harvested, respectively. Thus, the supply

of the database was improved to create market equilibrium in the beekeeping sec
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Since most of the honey in Ukraine is producedhbyseholds, from which it is
difficult to collect data, this assumption has a certain level of viability.

The results of the forecast, together with past trends in the Ukrainian beekeep
industry, indicate that natural honey production and exportsgraltiually increase.
Given the lack of evidence of a positive development in honey consumption in Ukrair
the share of exports in total production will remain quite high, i.e., about 80%. Ste
financial support has demonstrated significant potentialdwige further impetus to
the development of the beekeeping industry. Therefore, an improvement in the ove
beekeeping conditions could have a significant positive impact on honey productior
Ukraine and could contribute to further projected increaspsoduction and exports,
while a deterioration in the conditions could reverse the downward trend.

In modeling the COVIBL9 scenario, updated exogenous parameters were tak
from the World Bank, USDA, and the IMF. According to the results of this feteca
for the period up to 2030, it can be concluded that the C@MIpandemic has not
significantly affected the forecast for the development of the beekeeping market. T
is due to the fact that honey production is 98% concentrated in households, :
empbyment in this area is additional and depends on the beekeepers' own desire,
Is not the main place of work. The COVI® pandemic, of course, has affected the
change in honey consumption as an immhbaesting product and because of its
benefits in tredng viral respiratory diseases. There was also a change in consun
choice- people began to prefer natural honey as a sugar substitute because of its r
positive health effects and the general trend of the population's desire for a hea
lifestyle ard longer life.

The thesis develops proposals for the further development of the beekeep
market based on the developed multivariate econometric model and the res
obtained in the course of modeling and forecasting to assess the impact of econc
andpolitical factors on the sector in the context of global challenges.

Key words: agricultural market, agricultural policy, beekeeping market,
competitiveness, econometric partial equilibrium model, AGMEMOD, supply an

demand, honey, exports, structure, ttasy.
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AG AGMEMOD model [Code Version 8.62 31 Jan 2019] on: CA\Users\user\Desktop\AGMEMOQOD-V8.2-26Jun19-Warsaw-fin\AGMEMOD-V8... = — O X

File Processes Scenarios InputData ModelSources Results Documents Presentations Help Exit

\M A4/ Agri-food projections

> AGMEMOD

”
711\ for EU member states

AGMEMOD is a dynamic, multi-product, partial equilibrium model for the EU, its Member States,
Macedonia, Turkey, Russia, Ukraine, Ghana and East Africa.

AGMEMOD generates baseline projections up to the 2030 time horizon and simulates the impacts of
policy changes.

© AGMEMOD Partnership (January 2019)

© Foope Bouma FOP-IS-IT Version 3.48 Sept 2018
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Actions Scenarios to Run

Baseline Scenario Information Sheet: Honey_0502
Backup_2811
baseline_09May2019 Am of Scenario
Add Scenario | Baseline_allnew
Outlook_Minagro BASELINE SCENARIO (2017 Qutlook)
APK_EQ_HFX - CAP 2016-2020 reform
APK_COVID - OECD world prices (version July 2017)
Show Scenario Statusinfo | :uor:JeEyYon - Updated and modified policy approach for DE only
Honey_0302 - .
v Pl Eing 3 2030 Raseine Outlook for:
Baseline_minAPK Scenario decisions and assumptions
Honey_SS8 EU28 member states
Covid
Honey_covid Policy assumptions:
Honey_5prent
Honey_SSB_real - CAP 20162020
fertilizer_30 - Doha Round on EU border protection
Baseline_2022
fertilizer_50 Macroeconomic assum ptions:
fertilizer_75 3 :
fem!\:er:?DD Additional Scenario description
AGMEMOD 8.0
-including Russian, Ukrainian and Rest of the World models
-including Regional option structure

Scenario Edit Options for: Honey_0502

Show Scenario Runinfo Edit Scenario Run Settings E

Start Agmemod2Gams Tool E
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1 Data of variables in AGMEMOD model Ukraine UA 2016
2077 |Eqgos losses 1,000 tonne "EGUDLUA "EGUDL EG uDL UA 11
2078 |Eqos industrial use 1,000 tonne "EGUFAUA "EGUFA EG UFA ua 95.0
2079|Eqgus food use |1,000 tonne "EGUFDUA 'EGUFD EG UFD VA 659
2080
2081 |Honey production 1,000 tonne HNSPRUA HNSPR HN SPR UA 106.34018 1
2082 |Honey imports 1,000 tonne HNSMTUA HNSMT HN SMT UA 0.118
2083 |Honey exports 1,000 tonne HNUXTUA HNUXT HN UXT UA 56.968
2084 |Honey domestic use 1,000 tonne HNUDCUA HNUDC HN ubpc UA 49.490175
2085 |Honey feed use 1,000 tonne HNUFEUA HNUFE HN UFE UA 0.518

r L4

2086 |Honey food use 1,000 tonne HNUFDUA HNUFD HN UFD UA 48.972175
2087 |Honey change in stocks 1,000 tenne HNCHTUA HNCHT HN CHT LA 0
2088 |Honey bee colony productivity kg per family HNHEFUA HNHEF HN HEF UA 41.057983 4
2089 Honey bee colonies (=families 1,000 families HNHCQUA HNHCQ HN HCQ UA 2590
2090 h r r r
2091 r r f
2092 |Total cows number 1,000 head "CSCCTUA 'CsCCT cs CCT TA r 2109807
2093 |End. cows-beg. cows 1,000 head "CCCCIUA 'ccecal co Cal A r -56.80"
2094 |Weighted cow numbers 1,000 head "CCWCIUA "CowCl CC e UA [ 2155247
2095 |Cattle slaughter weight ka/head "CCSLWUA "CCSLW CC SLW A r 166.28"
2096 |Calves per cow head "CCYPCUA 'CCYPC CC YPG (7 r 1.067
2097 |Cowslcapita head 'DCCPCcuA 'bccre DC CPC VA r 005"
2098 r r r
2099 |Beef & veal Per-cap. cons. kg "BVUPCUA 'BVUPC BV UPC A r 8.07"
2100 | Cattle Degree of self sufficiency ratio "BVSSRUA 'BVSSR BV SSR A r 1.09"

4« » ..| layout | database @ derived crops | derived_livestock database balance checking Tabellel | @ ... ® 4
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BHY Bdzd dzd »n’ ' 139 @ O dzOkts'MmIs * .

l " Hiso" " Hdzs Hts MIsOIlsd M8 sy dededs HHiz @ dzdf[ D d&
M dBj2 L 2000 twsSlkz KO’ L otsfyls O y X Isists ]
LsCtejBO o' H Cttedsets’ 'dazOLISO  I6td otz O s fic
B HSLBStIelz, LOMsMmMizeo Odzdz?y dzso d = IsJ n dats dzt
weda dzj BBsy dzdots L ditsH J dzt 9 Ols (.

s'dz €' Misy BHYSdJddr M BGR21PSeCic®
BdzdL ' ¢t 3 dgdzdz. T syddzOs yd L 2014 ik
fjteh j, yj fmsowLOds L Ikdd, S tsiziLC 2fpld 4 Bt
" BI2 d2O Ckfttes Odzdr Is] deddstsdedzty .7 Ust®O Hk
uydmg dz' dz' mls! B HY B dadord digf’Sdj ¢ * eddf g Mls
f tsdi3ts t, notstetsB d, h ¢ Hded € d, slstclz‘ dzdaw
l tcOrntsoze yd odh jmMeOLOd, 1O Yy dzdeh d
C' dzr Csfyls® BHY Sdzd dzd B -2VHEREs dp' X i t§ ts sy d Sz
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dtfoomls©oadoh d Is to 4 dzH L d&3° dzd C' dzv CStsMmis
ftesHEZCIsdoa dzsiyls® , wWCd2 O’ B'dz h to' LCJ
BdHE B8 VEBO d RO L 2014 stk IsOC >
sW' y' 2dzdfA te@®adEs’ mMdakedsd MisOIsdmisd
IldasHwyd L odhjLOLd2Oyj desets " HRBHE
) BOLE HOdz] A s H § dz' f s OL ded € cl JtotsB
BOM®zOdzmEzE yd?2 .
v OB dA2y w
1 8C0OLdedSd Hdzw BOLd HOdedrn fj Slststclz B
] 5C 0L dgd ¢ 2000 | 2004 | 2008 | 2012 | 2016 | 2017 | 2018 | 2019
) Ocdzd " € g 206 | 11.35 | 24.41 | 51.30 | 29.30 | 7.63 | 1530 | 16.29
s' dz ¢' fls!|2991.77| 3129.42| 3412.82| 3082.28| 2611.46| 2774.31| 2731.05| 2764.86
B HY tsdzd dzd ~
¢ s dzts dg' 2
l tsHEZCIsd o] 1840 | 19.42 | 23.03 | 2535 | 23.84 | 25.07 | 27.40 | 26.56
B HY tsdzd dzgd ~
¢ s dzts dg' 2
£ dzO 588.90 | 946.50 | 1144.60| 2347.10| 3510.60| 3941.80| 4578.50| 3959.60
wak sl 0.10 0.13 0.02 0.12 006 | 0.02 | 012
| dtese dzd yls 55.06 | 60.77 | 78.60 | 78.14 | 62.26 | 69.54 | 74.84 | 73.43
HOfsL OB jL| 1.04 1.13 1.10 1.36 2.16 298 | 420 | 4.14
| dzzlstc" h dz' | 52.94 | 5362 | 71.74 | 57.57 | 28.88 | 23.36 | 17.83 | 17.73
9 dCtstedfmilsQ
Il dS¢sted mls@ 5234 | 53.00 | 71.06 | 56.95 | 28.36 | 22.81 | 17.28 | 17.18
3j HEZ 9 'y
] dSstedmls@ 060 | 0.63 0.68 0.62 0.52 0.55 | 055 | 055
BjHE d2O ¢
v 53 do Odedj 1.07 1.12 1.54 1.25 0.67 054 | 041 | 041
ZO0 1 M.
[ Sy stsls 0.16 464 | 326 | 1334 | 56.97 | 67.91 | 49.37 | 54.83
vdMmlkO Isstg 0.06 464 | 314 | 1332 | 56.85 | 67.85 | 49.35 | 54.72

1 6d & 56 0.

1 o

4 €iBE20O] B dBaStstc
BH)Y  dz dzd ylso

f8C0L &S d yY' dz

odgzlst' M dz Sk tdds b

dzO0 d3j H

MlsOlsdMmisd ¢ d
MjtejHd SLOOY Jdgz Yy dzgz dzO d3j H

H Odzd n
CtcO’ dz

FAOSTAT.
5O yOfks¢o y' '

W st dilz 9 Odzdz

U sd3kz

[ dzv

mMj CSlsstcklz
B Iz dzts

o dzy M dzts

9

d

LEWBO'LdEda ClzEO L ¢ dsed'dis

L O

o' HikzlsaZvisto &% ' Ap| Pt &OM O o
LE O’ dad .

17

L ®
IEdzs fied2dgvlss ' h
¢t

Gl tcOF bdlcks oz ©tc i
C Ol Wfdzlr fbG&E®,:s
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Mo Issoa® Yy dz@ dz2O0 &BjH BEZdZO L tcOn tso OdzO
Yy dzd o d@tsHjdz AGMEMOD 9 (¢ tsteidHfifdsds o zd Zlsd |
100CG IsEHBH O

A dzO daRO dp ez stc’” M dzy B deff iz ZH O oL W |
HY jtoj dzO 1 tesHBe sdz' Yy’ sO ' dz@ iy FAOSTAE.M{
1" v yscEét yw y' 420 &0 &BjH BzdkO fjtejoe
tetsL cORBO OdzZO dzO 100 €' dzscteOdz d3j Hiz ( H dzw
AGMEMOD odS¢tstcdmlsseolkz’ Iscfdz thdd dzq 99.c o ¢ g3t

[fdMm 10LBoatsEts MyjdOte's HdEv MmjShkt
AGMEMOD flsotstes * toddzStse’ HtescdesL d dzO
fsojH' dgfkz tod dz€ s9 d n OGJ dzls’ o ‘ tc' o dzt
ftej HMIsOo dzw & Is o dtetse dzd Y’ OB ts todftfizC % & tzC
Yyomlsts oG dzt yo' twjLizdzw sOIsd ftsojH' dgStsodn
dzfj o HBRZAEZIJMW (jodd MstckzSlskzteds L d3° dzd o

©ZOo § OC d, Gy de#vls! fqw jCodtsdjsted ydets '
tod dz€ saf', WMidzy o Oczdz® dz© HEN & dZOMJ dzj dzdz
ptotsy O2dz Mis! ' fdsh' f' d f' Sscshf SH O

C'dz' ¢' Mls: LOBdkts’ kO o9dB®OCHO Odgs’ Rz
vyt B wihmo fisdy” .

rdzv sy’ d¢d t'jadgddo dzv v B! § Jtese dzd yls
fOdzj dz' &z HOdZ . A' HOdZ 9C dz¥ RDEP feias i
OH® d2 MiscOlsdodzdr B &OMIsj2 LSO dad .
o j dzdSd2, Ikt MmMkOlsdfmisdyd® L dzOykh " fiyls
oS stedMisOdzdz" &3 HOdzed = yYyOMsoadnm wWWH' ' o.

[BtetsB G O H Odzd fjtcj Hzo OdzO sy’ dzy’
Bjo' Hito' Hdsflsj2 ' o' Wimbkldsfls' o dzd
Mlssmkzeo Odzd M M jy' Ok E@d "' s ddelq) dgdzL  asds
otsdzgd L dzgOydes ftsc' tch ddzd L OcOdz! dzz 9" HY 59

sOd By @dedeiy’' 2 st sH Oy piehusls dde@
B CtesjCtdsd ydks' ksjst’, cOdkzLjodr
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d Sy JtelsORd teduldgd IswWj tejdue sefgasis d ilsj MY " d
G ' fskjLd ftes fslsjdey 2ded?2 Lo' WL ts¢ d3 Y
[ Odz' Y OLO idsL o bW L Cd BRI ftosOdzOd L
fijtejo wdzdmMw dO OolstsCtstej dzvw y' v .

tdLEzdz IsOIsd YOS d] Lepdedz § tazO L Oc¢ Odz!
MlsOIsdMmisd ydzz L dzOykzh * Mmis: sO o ' Hf s9 ' Hdz
®BsHjd AGMEMOD Bbkdts o' H'  BtOdss to' o dzv dz
&zOH " 2 dz' Mlse O W CteOh j ffdhmEzslodzj ff o4

t m
L d3° dazdzd - .
Rstudio - [ml X
File  Edit Code View Plots Session Build Debug Profile Tools Help
Q- Ol @~ Go to file/fu ) - Addins =

data © | honey cade25102020R @ sha jrains_AC_for all.R © | honey code_16012021.R > = Environment  History  Connections  Tutorial

analysis

ata
data 28 obs. of 59 variables
TinearMod_1 List of 13
stics (stat.desc command) Tinearmod_2 List of 13

TinearMod_3 List of 13

TinearMod_4 List of 13

Files Plots Packages Help Viewer

= Export *

t dB7 AtcOc dzj dzl®o CShipgHdzl Risto J M L 5B to @)f jsdets My ls
fOCjls'a R HdzW H' Ocdesmisd¢d O ty' dz€ d

) tod d3' tLGe s OdrJSds® oSGt O R

[ dzw Istséts, OBd tyv Uty twigdbists€sBigH
OBd L d@SHj d&z6 9 OIsd desoa d?2 My CIstste, s H J dz
J dzH 5@ | dzdz' L d3' dzdz’ . s JSéLtsejdzdedm L O3
fsCOLded €, LsCtej d3O: H J W dzv Is tiste o3l Hddzd 2 dz© fig
Yy dzd, risash w3tsH j dz 9 @dadgy diy jdfddaypmEdm @iz A GME M
L Odzj M dzs OGS dzts o d SL G J dadz fs5COL
BHY  dz de@ylsds@Go O y' dz0@ dzO d3j H .
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A B c D E F G H I J K L -

1283 Eggsimports 1000tome  'EGSMTUA "EGSMT EG SMT 'UA FX
1284 Eggs exports 1000tomne  EGUXTUA EGUXT EG UXT 'UA EQ HFX  EGUXTUA=-708 6615 - 33.74173'(BRPFNUA(BRPWEUS EXREUA))+ 746 8823'EGSSRUA-120
1285 Eggs change in stocks 1000tome  EGCHTUA "EGCHT EG CHT UA EQ HFX  EGCHTUA=0
1286 Eggs domesiic uses 1000tome  EGUDCUA "EGUDC EG UDC UA IDEN UFD+UFA+UDL
1287 Eggs lesses 1000tomne  EGUDLUA EGUDL EG UDL 'UA EQ HFX  EGUDLUA=max(0.0001, 0.008°EGSPRUA)
1288 Eqgsindustrial use 1000tomne  EGUFAUA 'EGUFA EG UFA 'UA X EGUFAUA=EGSPRUA+EGSMTUAEGUXTUA+EGCHTUA-EGUDLUAEGUFDUA
1289 Eggsfood use 1000tome  'EGUFDUA "EGUFD EG UFD UA IDEN UPC*POP
1290
1291 Honey production 1000torne  HNSPRUA  HNSPR  HN SPR  UA IDEN HNSPRUA=HNHCQUAHNHEFUA/1000 HNSPRUA= -2
1292 Honey imports 1000tonne  HNSMTUA  HNSMT HN SMT UA IDEN HNSMTUA=maxHNUDCUA+HNUXTUA-HNSPRUA,0) HNSPRUA=
1293 Honey exports 1000tone  HNUXTUA  HNUXT HN UXT UA EQ_HFX  HNUXTUA=-66.802402+0.963914°HNSPRUA-0 004683°HNPWNUA+0.001 151"HNWMPRICEWW EXRDUA+11
1294 Honey domestic use 1000fonne  HNUDCUA HNUDC HN UDC UA IDEN HNUDCUA=HNUFDUA+HNUFEUA
1295 Honeyfeed use 1000tone  HNUFEUA  HNUFE HN UFE  UA IDEN HNUFEUA=0.0002"HNHCQUA HNUFEUA=0.03775626+0.00001218"SUUDCUA
1296 Honey food use 1000tonne  HNUFDUA  HNUFD HN UFD UA IDEN HNUFDUA =HNUPCUA*POPUA
1297 Honey change in stocks 1000tonne  HNCHTUA  HNCHT HN CHT UA FX SPR+SMT-UXT-UDC
1298 Honey bee colony productivity kgperfamly ~HNHEFUA  HNHEF HN HEF UA EQ_HFX  HNHEFUA=1401066+0.00296"HNPWNUA(-1/GDPDUA(-1}+8 96274 TREND08 HNHEFUA=3
1299 Honey bee colonies (=families 1,000famiies HNHCQUA  HNHCQ HN HCQ UA EQ_HFX  HNHCQUA=3449.2493+0.0365"HNPWNUA(-1)GDPDUA(-1)+23.3"(1 00HNHEFUA(-1'HNSSBUA HNHCQUA=1:
1300 HNHCQUA=3:
1301 T r v
1202 SUPPLY ANDUSE (derived) r r r
1303 I r r
1304 Total cows number 1000head  TSCCTUA 'CscCT cs ccT A IDEN BCCCT+DCCCT
1305 End. cows-beg. cows 1000head TTCCCA  TteccOl cC col LA IDEN CSCCT-CSCCT-)
1306 Weighted cow numbers 1000head TCwCA TTowal cc wo LA IDEN 0.8°CSCCTUA(-11+0.2°CSCCTUA
1307 Cattle slaughter weight kghead cesiwua  Tteslw o ostw TA EQ HFX  CCSLWUA = max(0.0001, (128.910819+11.406289"TREND08+0.053204*(CCPRNUA/GDPDUA{CCOLUUAIGD
1308 Calves per cow head tcyecua  toype cc yee  TA EQ_HFX  CCYPCUA=1
1309 Cowsicapita head ;DCCFCUA becPe pe cpe jJA IDEN CSCCTIPOPA000
1310
1311 Beef 8 veal Per-cap. cons kg Bwwecua  Buuec BV UPC A EQ_HFX  BVUPCUA=max(0.0001, 10.224+ 0.0002*CCCCTUA-1.4156 TRENDOS) -

Layout | database =derived crops | derived_livestock ® < »

t B8 AO2 d L tc' o dzv dzdzV dzdB H YH' dzi' dzdfipf IS als
Model Equations. x|l s o &sHjd& AGMEMOD

) tod o3 IIsi€EEM dzO totsL eds B 5O H Pezls sSBEGME MOD

[y dz¢ 0 § OtcOBjIstc’" 8 HBSHjdz' oCdzr yoO' Is
sy ' dzb zts y ' dsShifds, COdz' Btolzo Odzaley) v EPr 2 Odzf OO
HsosHddzcmw ty' d¥ 90Isd L O yYyOfmseaddd tewW HC

RStudio = w] X
File Edit Code  View Plots  Session  Build Debug Profile Tools Help
© - a2~ t funct, ~ Addins ~ B Project: (None) ~
areaR* data 9| honey code25102020R 9 | share of grains_AC_for all.f © | honey code_16012021.R » w= "]  Environment History Connections Tutorial =
SourceonSave = QA ~ #Run "% Source ~ =g # Import Dataset » & List = -
=0 . a @ Global Environment ~
237 TinearMod_2 <- Tm(HNUXTUA ~ HNSPRUA+HNPRrehl+trend08, data=data)
238 summary(linearMod_2) Data
239 data 28 obs. of 62 variables
240 13 T . T X linearMod_1 List of 13
M <- - + + + + = ) - -
241 inear vod__2 mL,H?:(UXTUA HNSPRUA+ukrprice+worldprice+trend08+Q, data=data) Tinearmod_2 List of 13
242 summary(linearMod_2) 2 =
243 linearmod_3 List of 13
244 TlinearMod_4 List of 13
245 TinearMod_2 <- Tm(HNUXTUA ~ HNSPRUA+ukrprice+worldprice+trend08+Q, data=data) pdata_subs 28 obs. of 56 variables
246 summary(linearMod_2) =
247 pdata_subs_no.. 0 obs. of 56 variables
248 pdata_subs_no.. 0 obs. of 56 variables bt

249 dataSHNUXT_fitt = - 5 ) 963914*dataSHNSPRUA-0.004683*datasukrprice+0.00
250 Files Plots Packages Help Viewer =0
251 plot(ggplot(data,aes(x = Year, y = HNUXTUA )) + geom_point()) + geom_point(aes(y = HN A Zoom -Hexport v | O s kO
HNUXTUA##
-
» Yi .

2 B (Untitled) = .
Console  Terminal Jobs = g
£ B 2 colour

= x

. . 2 fitted
Residual standard error: 1.6 on 8 degrees of freedom Al £

(16 observations deleted due to missingness) X -y -
Multiple R-squared: 0.997, Adjusted R-squared: 0.995 =y
F-statistic: 800 on 3 and 8 DF, p-value: 0.0000000003 °

.
914*dataSHNSPRUA-0.004683*datasukrprice+0.001151*dataswo ..n"'-- 1
= HNUXTUA + t + =H T_f ;w"u ;J“ 2020
v Year

t JBOIAtLOEBj dzgs CsHEZ R, CctOW' ydsgj o' H
tejcteifm' ", kO Yt adwdzdzv "~ 57 L MlsOIsdMmlso
1 tod d3' tIsS BIsB dz) Sids 15 to
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lted odCtstedmlsOdzedz’ f Odzj dz2 dzgd~ H Odzdr 1
L &zOykh s’ §twide oOdz dedn L B dedzgd o * fy
H Odz yomtse dnea teW H[ dev ddOs cias 9 df' ts BC eOdzdiA dzlz
MGC &zOH desMiIsC A dEBWY ' * L OCtdlslsw dtsH j dz
B3sHj &z AGMEMOD * dz' dz 2dzedd3d L O dzj 9 H 5
1. t " o dgV dedzgw ' dzd 3.)
HNPWNUA=1423.576338.26 7*HNSSRUA+ 0.364*HNWMPRICEWW*EXRDUA

r'y, HNPWNUWO odtesBdzed O dzO d3jH ©® UL EC

HNSSRUAt " o jd2@ MO®BSL OB j L jyddedzw vCtcO’

HNWMPRICEWW- e ' ss9a © y' dzO d&O d&@Jj H 9o H tsdzC

EXRDUA-tsB d3' dzdzd 2 ¢ kztef HOSERZO tastic dHotdz' 2.C t6 O ¢

[ Odzj to' oadgvdzdzg?v 9 HESBEOY O L Odzj ) dz2' Mls
MOBSL OB LY Jyuddedz?w BIHBSB © LvEELO  dg Is ©
jC MY cticts' disdzls so Odgls® ¢ OdzzL L s, * Ibktsdkkz e
9 jCste’ 9 tetsLodlsCkz cOdzizL

t 4 ez MOBBBLOBJ LY JyYyddedz? o HEBSBOY O
Msstesdzz MY 53 d 8 Odzdzv Issdsz dzOC @ s s p fif
fp ' Istso O mp 'deled f d?) ecidc Pfes”™ o S stcdmistso zo Od

call:
Im(formula = ukrprice ~ HNSSRUA + worldprice, data = data)

Residuals:
Min 1Q Median 3Q Max
-436 -253 -141 120 915

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 1423.576 1002.068 1.42 0.176

HNSSRUA -838.267 1128.154 —0:74 0.469
worldprice 0.364 0.134 2.72 0.016 *
Signif. codes: 0 ‘#***’ (0,001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 “ ' 1

Residual standard error: 438 on 15 degrees of freedom

(10 observations deleted due to missingness)
Multiple R-squared: 0.838, Adjusted R-squared: 0.816
F-statistic: 38.8 on 2 and 15 DF, p-value: 0.00000118

I 810t j L zdzj IS ®leatf d3j Is to d Yeigtse to j& * " deSHdzv
VEtO dg
ltcd B (B @isB dzj Ezls® Qo Istste
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Rsquareds 5 j % Yy ‘ dgls HjlsjtodB dz@URS o Ot It
ZOh sz o Jf OHSCEZ HBEK"  oadzg* O0.838, his Mo
A Adj usuaredd HiRtc" ‘o d¥. 816, hits Mo Hydls:

Lo ' WIS & ) jLbzd SOstd® ' WOCkttOdrd.
A t iwadvudne ' sseats’ Yy ' ded ftsCOLEZ‘, hts
A p valmng djdz 2 tjctjf' = -wakvu ey dgddzh

stsB Is s, Bsy dzO@ fids o '] fipdely 'z o @ HYf tctB Mis tso dzd 2
fted2dawilsd Odz' sjtedzOlsdodze ¢  fslsjL kz w¢
odMsCd?2 t'ojdd MbsOkdmisdydets’® L dzOykh s
G Otec dzd d3d .

4000 - R
L ]

o 2000 - T
o colour
=
_1,:;:-_- i fitted

2000 - e

[ ]
[ ]
1000 - Je e
L
2000 2010 2020
Year

t M8 cOW " ydzj o ' H B tcOpyS sEdyd3jtdsta daesz
dz' dz' t@ joztstds @nts t6° o d¥v @AY dzudadzd

ltedd3' KC @BORso Adesy Oo Istste

2. t " odgvdzdzy o dtetsB dzd ylseo O 3.2

HNSPRUA=HNHCQUA*HNHEFUA/1000

ri,. HNSPRUWAsSBdZyYlsoats dBBiHE o vEtO dz ,

HNHCQUAT € ' dz' €' Mis! BHYBddddrs Mm' &3gj 2, Is

HNHEFUAT f tcsH S Isdo dz' Mis! BHYysdzddd~ M' d.
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[ Odzj to' tidaifigilzv o dqtesBdzdylsots diBjHE o
C' dzr Ssfls’ BHYyYySddJdds M @3i2 kO " "de 7

3. { odgvdzdzw ' i3 stelskz (3.3)

HNSMTUA=max(HNUDCUA+HNUXTUA-HNSPRUA,0)

ri, HNAM &f stels d&BjHEZ, IsdMm. Istdzdg;

HNUDCUAT H s BOh dz' o dStsted MlsOdzdzy BjHE o

HNUXTUAT j S stels, Isdfm. Istsdzdz;

HNSPRUAI & JtetsB dzd ylsoes d&3j Hz © uvCtcO dz , |

t " odgwdzadey " B stelskz HAzv My Clkitelz &I HE
vtsBlsts otdzs g Btes Oz@dMES Hdzv Mj CIstclz.

4. t " odgwdzdzw J S MY Belsk 3.4)

HNUXTUA=-66.902402+0.963914*HNSPRUA
0.004683*HNPWNUA+0.001151*HNWMPRICEWW*EXRDUA+11.453235*TRE
NDO8

HNUXTUAT j S stels, Isdfm. Istsdzdz;

HNSPRUAT o JtetsB dzd ylsoes d3j Hlz ©® uvCtcO dz , |

HNPWNUA-y ' dz20 o dtetsBdzd O dz0O ds3jH ©® v E O’

HNWMPRICEWW-fe ' ss59 O ' dz20 dz0 d5j H © H 5 dzC

EXRDUA-tsB d3' dzdzd 2 S ztefm;

TRENDOSi dzts ¢ Oted W o' ydzd 2 st dzH .

t " odwdzdzy jCMytstelsk d3djHEZ *°° tHddd - ¢
JEMi sl ' dzlstso Odzts© ‘ LEWBO dzO 9 2 (
| otetstf j2M! €2 M ks G omyge." Is° L O2 BO' 6

v sz, | HEAEs d3) dstoyd Wk ez oddz2dddry tcl Gt
ZOdzj dzh d = € 9 OH tcOls] %Mt iy Bz &2 O if dzd O © @diZj >
L d3' dzdz'd teMstB daOwilsiajts ydd3 B dz' " j BERZH] odttss
sBO' ZOBRI J CM stelskz LEtO 2O L dBsyj o©dnrt

U OC 5y fted OBSHJ dz¢ dyg OnAnD yedzfi&dn  f usl€ O L dat
Yy ' dedatsHwYyd L y! sets " odzh d dzd dEg © @iz ) alz2d 3k
ZO HPH Y dzz dzO0 dZi H dzO e dzkzlste’ M dzt sz ted C
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CcS BOYydds L W stod3lzdzd . J S tsdetsdzi Isted Y«
JE¢Mstels d3d Hiz § W i35 @ dzj BPls'd309 * Hs B ff) dc'ddg |
odgzlste’ hdzt 5° y' dzd dzQddiz o dg Ov e O ‘Isds’'a.0 ¢y
Yy' dz0 dz0 o dzzlste’ h dz' sd3kz tod dzS | ts s tf 3o dpy dztiz
o Cdzwyj dzgO h j tsH dzORENDDEz] »WdgQ] H Qszaiid tcl & dz
LtetsMlsOs yd2 ktejdH jSMisktkkz SO fshsky e
LisctsMisOs ydosd Isd dzH § dzy’ W d3d oy Jfitpgl 'L Is ts actisdpids Of
dzO B dz' h Ol ztc Odz' dz* . ¢ sted fdz SO L Ht
e ' Hsddzj dad &3 Tls O dzjH dzgdzLd3 sde®fg Fozj distd

My shsek Ydlsisw

11:
Tm(formula = HNUXTUA ~ HNSPRUA + ukrprice + worldprice + trend08,
data = data)

Residuals:
3 4 5 6 7 8 9 10 11 12
0.2334 -0.2364 -0.0199 -0.3635 0.8924 0.5767 0.5415 -1.4937 -1.3102 1.1797

Coefficients:
Estimate Std. Error t value Pr(>|t]|)

(Intercept) -66.902402 5.108374 -13.10 0.000046 ***

HNSPRUA 0.963914 0.073413 13.13 0.000046 ***
ukrprice -0.004683 0.001066 -4.39 0.0071 **
worldprice 0.001151 0.000424 2.71 0.0421 *

trend08 11.453235 0.962728 11.90 0.000074 **=*

Signif. codes: 0 ‘***’ 0.001 “**’ 0.01 ‘*’ 0.05 ‘.” 0.1 * 1

Residual standard error: 1.2 on 5 degrees of freedom

(18 observations deleted due to missingness)
Multiple R-squared: 0.998, Adjusted R-squared: 0.997
F-statistic: 829 on 4 and 5 DF, p-value: 0.000000308

t dB12t j L 2 dzi 6§ Ot &34 Isted tedets to J L " ifEgdies 2 d

ltcd B3'isC @sB dzj fzts® Qo Iststo

R-squareds sj W " y' ‘ dazls HJlIsj tod3s dz@®YR-C o Q H &sQ sl
) ZOh sz 9o JfOHCE HBtW" odgg* 0. 998, hts

A Adjusuaedd HiRt' 9 dzs° 0.997, Mt Mo’ H-
L' WL tsC g )y wWjLikzd IsOktsdz ™ WOCIststeOd3( .
A tueiwalHOdz 2 twjcetwjMm >~ * fs¢OLEZ‘, N

ejeteim & ° LdOydgdsddd HAzY &BsHJ d
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A p vialtme dzj dz' 2 tojcGtejm' -mezVue" ezt
0.000000308, stsB Ists, Bsy 20 Mlso jtcHY zZo O
stse 5, 'd®edzV s Odz' IsjtedzOIsdodzz 6" 1 BIsj L &z
loOy O ' Is: mMw, hs fjtcjo 66O BO' odMmts¢

tcjLizdz sOIsd tsy' dgj dets’™ tjcectej ' ° ‘ G Otcdzd d
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t d.iB.13 | e OW * ydzj 9" HEsSB 6Oy Ldzdts d3jcls o i Yzelzt
dz' dz' @ jdatsts j f 'S ') § HsdeWdsiAD txitg * Holzdd @AY dzuphdadzd
ltod 3 tsSLGetsB dzj dets Qo lstste§ 58
1 OcOdzr dzgj o9dStstedmlsOdzdzr &3 HEZ 9o v C 3.9z
HNUDCUA=HNUFDUA+HNUFEUA
HNUDCUAT) Oc Odz! dzgj o dHtiztcdMmls @ded®’ dalzy Isd
HNUFDUAT itf 5% d ® Odzdz? 3j HEz dzOfj dzj dzdz™ o5 v
HNUFEUAT 9 d S sted Mis Odzdz?y d3j Hiz dzO € tsteds H dz
t " odawdzdzt L OcOdz dese s o9 S BBted Mis Odzdzw &
BdHE 9o Yk dOMmJ dzj dzdev dp JusSsiec@ fidsds o 12O Is dz
BHY dz
6. t  odgvdzadz" o dCttedMmlsOdedz" dij HE &G ¢t
HNUFEUA=0.0002*HNHCQUA
HNUFEUAi @ d S sted Mis Odedz® BBj Hiz dz0 Ctsteds H dz
HNHCQUAT € ' dz' €' Mis! BHYyBdzdddrs Mm' d&3gj 2, Is
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]S stedmlsOdzdz? BjHE dzO Ststeds o BsHj &
h v R sds dsdztsy j dzdz? L OCOdz dets’  § ' d S tsfyls

7. t " odevdadzw ftotsHEZCIsdoe desfls® B H Y BAY dzac

HNHEFUA=14.01066+0.00296*HNPWUA(-
1)/GDPDUA(1)+8.96274*TRENDOS8

HNHEFUAT f tesH 2CIsdo dz' Mis! BHYysSdddd~ M' d.

HNPWNUA(L-Y*® &z0 o dtesBdzd® dzO@ BjH ® UCtO
dZzO 100 ¢Cc¢;

GDPDUA(L) T H j W dzw Istste 1 1) dddzb desets § j o' S

TRENDOSi dzts ¢ Oted W o' ydzed 2 Istej dzH .

) s HERIsil®! BHYySdkJdd: C(tdksd 2 B' &O
Bz zses §j' SHE osdusBddSO dBjHE o UCt

TRENDO8 1 9o H Odzts 3kz tc' o dzv dzdz' fsCOL k"

ftecsHEZCIsd o datsfls B H 5dzd dzd = Ctsdztsdz' 2 L C
Elsted d30 dzdzV LISGD BHHSGEZEGIdZ] .
call:
ITm(formula = HNHEFUA ~ HNPRreall + trend08, data = data)
Residuals:
Min 1Q Median 3Q Max

-5.68 -4.07 -2.57 3.35 11.10

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 14.01066 14.35437 0.98 0.358
HNPRreall 0.00296 0.02113 0.14 0.892
trend08 8.96274 3.24919 2.76 0.025 *

Signif. codes: 0 “***’ (0,001 “**’ 0.01 ‘*’ 0.05 “.” 0.1 “ " 1
Residual standard error: 6.2 on 8 degrees of freedom
(17 observations deleted due to missingness)

Multiple R-squared: 0.578, Adjusted R-squared: 0.473
F-statistic: 5.49 on 2 and 8 DF, p-value: 0.0316

t dB12 { j L 2z dz! jlsCOdsddts d3j Is te d Yy di|ty G to jsfiy “tcdz diitizt;
ftocsHEZCIsdo datsils® BHYBddddr M d3j 2

l tod A3 (lsKLGetsB dzj dets Oo lststeC ts5®

squareds tsj W' y' ‘dals Hjlsj ted3’ dz@yYyR-C o @ H &® Is)C
&ZOhsdsz o dJf OHCE HBE' oadzs* O0.578, hts Mo
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Adjusted Rsquared- H stc ' o dz¥ ° 0. 473, hs Mo ' HYC
tcjLizdz SOtz ' WOCIkBteOdRd.

tvaluel © HXOMGj ctej M" ° ‘ fsCOL k2’ , h s W (
BsH j dz' .

CShts LdzOwdldadzr pL &zO-tsHdIs! v o d3d 3 O~
so jtcHd?2 HBCOL Isd@ts, hts Odz Isj tedzOIs d 9-dzO
value =0.03161s 0S¢ d2 toj L &z dz' Is Oldnlseday@zsO ‘L lsizOnz h figflsife
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t d.iB.13 | e OW * ydzj 9" HEsSB 6Oy Ldzdts d3jcls o i Yzelzt
dz' dz'tRjdgtdc j fig " o darvddadzy f tesHEZCIsd o dds@istc’ 8 ezy d
W OS Is d3thdadgd

ltedd3 sCO. (LB dZ] dets Qo lssteC 58

8. ' odgvdzdzy | dCtstedMmlsOdadzy d3j HEz €B.8° 3

HNUFDUA =HNUPCUA*POPUA

HNUFDUA-] d S sted MisOdadz” d3j Hiz o "~y lz dzOMmJ «

HNUPCUA-u f 5 d o Odzdz? d3j HiEz dzO 1 Mselz, ¢

POPUAI dzO M j dzj dzdzv v S 6O dzgd

I dC sted Mls O dzdzvdzClf)jjHdlzj dedzw 'dy etsL e OR tso lz° IsH
LOGCOdz dzts”™ €' dzv Ctsfls’® dzOMJ dzj dedzv o v St O’

0.1 " odaw dzdz? | O Odz! dets’ €' dz' CtsMls’ E3HYy 5
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HNHCQUA=3449.2493+0.0565*HNPWNUAIL)/GDPDUA(
1)+23.3*(1L00/HNHEFUA{1)*HNSSBUA(-1))/GDPDUA(1)-358.4233*TRENDOS

HNHCQUA-C " dzt €' Mmils! BHYtddddr M' &kj2, Is

HNHEFUA(-1l) if esH S Isdo dz' Mis! BHYyYsdddds M0
fp* a6 5 ;

HNPWNUA(-1)- y' @ tetsBdzd SO dz®@ ®BjH © UCteC
cGtedo jdz d&O 100 ¢€¢;

GDPDUA(L)TH jWdwistste 111 Bdkzdksects §jtc' Gt

TRENDO8T tzts ¢ Oted W d3' ydzd 2 Istej dzH .

HNSSBUA(L) T Hj ey Qo dzO " HIsteddBEC O GcOdzlzL °
BHY Bdzddzz " ozs .

it odaWdzdgt L OCOdz dets’m S dBBi R frps | A GNMIBMC
sHddd3 thdzse dzd - . ldasHwyd L yY! et Bz
tcj Odz! dzO y' d&zO o dtsBdzd O dzO d3GJH © ULV EBC
LOY' €Oodzjdz' Mls! BHYBSdWEK' @ LB' dZ hzo Olsd
L O Lezf ts° Yy ded dz2O0 dBjH totsL o jHjddzw Ctdz
LB ' dz hke sy Mw odlstcOIsd dz0 Elsted d3Odzdzy , O

U OC 5y o0y dzdoaddz WOCIststetsds, wed?2 o 1
ZOsh o Olsd €' d §' M’ BHY Sty '&j 8 1Y dz
[ SH Olsd60. 1)

v 2020 ty' eofjtwhj MmMklsls' ez ' Histed d3

[ dzv ktsets, OBd & LdBscdzd ty' d@lsdj o
BHY ' dz daf y6s@sd3j Isted ydz' 2 BsH j dz' AGMERI®s ¢ t
dzj sBr "  Hdets f jtojtcOR ko Old y¥ "  HisteddBSlz 1
C' dzsctceOdy ecslstsoats’ fJtosHEZC Y

it sSLtcOREzdSd Bkdzd LH' 2fMdzj dz' dzOfilsz{ dzd

100/ ftesHizCIsd o dz' Mmis cf) BdgEy)ts dzde@zf tc d Cff) o ©
Hjtcy Oo dets”’ ' Histcd &3¢ d ( ¢/@ dakze ) Bz tc dz$ tzdam
sy CkZzo OdzOmzdz@ 0 jOY Y G&o dets’™ ff * H Is to d(dz&/tie[Gz05 OL
2O ed ¢ " dwp'Cz2019
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dlzd3@Q 3y Oo dats’ f' Histed &3¢ d (AL ' ¢ & H y Uz
2019dzulgtte 111 208 i3>y O jdaBdzr dfO0 HIstec
BHY dz e tpld® @O 100 C€c¢) dzOfftedSC ™ dzay® 201¢

stsddz o dBtsHj dzf yv f  HbtedBEC O BE&ZO
odsBdzy dzgsGts 3 H 2.

J MdtejHdze sz M j y' Odz'BdzetsiZs mosdHY jdiy ddgss
BHYBdzsM' &36° teBMwetsds 239, 4 ddzdz Gctedz L O
9" H LOCOdz dets™ ¢ dz' CStsfpls® BHYtSdzJddr "
B o9Cdz®t yddzd 26t o to' adagwdzdgr ¢ ' dz' Csfls’

stsji W'y ' dzls 23. &ts B@tdakY dpisls dopRtds.o O € to
JE¢MmMfstelsk BjHE O 2020 ' ¢, ©BLEKLGOASO O
(Hdo ™ 'oHdB'f ABtoedszdzd y! sets tesLH' dzk) Is0O
BOF O dz! sz L O MlsOdzedz' HJ MW s FtO dagyw o
tesLtcOrlzo O tBMWeEe odttsBddylsea® &BjHE E
J ¢ sdets a3 Is tedftardzsdzdgxO Mis € so 5° EGCHMEMODG dtc' ¢
ftocsHizCIsd o dzifddd | dgjH), s dzd3d dBZOdzd L dBsclz
BHYBHEBM d3j 2, 0O Blsyj 'L dgj dgizp sy dz@ &tff WH

l 1 0Lt Myj dkOte® ° HJjtoy O dzO® ' HIste
hs fSsHOd PO MEBRO IO ¢ teOWd®E deliEdin Gl2ldz o 1OK
BtsH j dzt 9 OdzdzY ¢ dizp | H tsegdizis j tap QfalzteOs tcd &3C O  BO°
ol dzd o ®a®H ¥y'j &isdzed ylsd Odzb © fp @t 2@ dzdzy y' BE
dzj twsLSteddzs B MEzyoOmds I8 jHdgH jddzgizd yls 58 O L
Edsso O cdzsB Odz' dgdr o dSC dzd € ' o

ltcd BBy dzy' HOdetsets to" oadgvdedzg" Blzo o ¢
cSd?2, o HOdGHME]Y O3 dz" j dzdgv ¢ dz' C sfls
dzdL Sk dzj cOlsdodzdr WOCIsBte" 9.

rs dzedr o' HdzsfwiIs! Mw Y slstc©®od BHY ' dz
fsm'fg Mésd yd HLOMgFddz § dzdzv C stedssots™ BOL d Ud
dzO Isj =~ dz" ydz |, &4 fizdzy df dz' BFOKBIBtetsL ¢ d,
MdtcjHdz St YydesO b PEE HCRELZ & Sictsish iBH Y ' dz
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l dzgj j dedgw Istp'jEtzmi z W C BHd ‘" L dajL Odzj Y
sy' dzy'  te' o dzv dzdzv ‘ dz' ed®>Pliafss  dite jrEdEY Mot H S
6] ®zd ydesmls' ¢ tg@BE sk stesL o dlsC k2 fj Skl
Bso OF cdsBOd dzdr odCdzdS ' o.

call:
Im(formula = HNHCQUA ~ HNPRreall + trend08, data = data)
Residuals:

Min 1Q Median 3Q Max

-162.41 -61.10 -3.71 49.52 201.81

Coefficients:
Estimate Std. Error t value Pr(G|t])
(Intercept) 3449.2493 262.6457 13.13 0.0000011 ***

HNPRreall 0.0565 0.3866 0.15 0.88740
trend08 -358.4233 59.4513 -6.03 0.00031 ***
Signif. codes: 0 ‘#*%*’ 0.001 “**’ 0.01 ‘*’ 0.05 “.” 0.1 ° ' 1

Residual standard error: 113 on 8 degrees of freedom

(17 observations deleted due to missingness)
Multiple R-squared: 0.877, Adjusted R-squared: 0.847
F-statistic: 28.6 on 2 and 8 DF, p-value: 0.000226

t dB14f j L 2dzi SOt d&3j Is tc d qalzez’ @ jHapic fze ‘o dav d
LOCOd dzs’ €' d S’ BHYySdddd: 0 o&j?2

) tod O3 (LG 5B dzj dzgts Oo lssteC s

squareds sj W' y' ‘dals HjIsjteds dzOyR-C o9 O & G P
ZOh sz o JfOHSE HEE od‘ 0.877, hts Mo

Adjusted Rsquared- H Stc ' o dg® ° 0.847, hts Mo " HYyo
tclLkzdz sOIstsdz ' WOCIssteOdd .

tvaluei © HQag R M ° ‘ fsCOL k"’ , hs WO
L dzOy d d3d d3d HdzVW  BSHJ d

l ty' djd 2 wjceteijMm =~ wdW ug' dftcizp dz

kselsts, &sydO mlsejtHykeOlsd, "t ' fdk"
fed2dzvlsd Odz Isj tedzOls diatalzz d 'oPHIO] Usiz w §
odMsSd2 ' ojdd MsOldmsdydss’ L dzOykh i
¢ Otedzd B .
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t d.f.14 | tOW * ydaj 9 ' HESB tc O £ dedits d3jcls o df dzelzt
&' dz Bgestcj Mic® o davdzzdzy C ' dz C sk BEY 5daY d
W 0§ Is dzdhaa(dgd

) 6 &' (BEOB dzj dzs Oo lsSBEC B

10. t ' o daW dzdz? MYy tsy do Odedz? di3j HEZ dzOB.10 tsfi

HNUPCUA= MmitydoOdede? BjHEZ d20 1 shMsl
2013 tsClk (Hde. 1 t6widy dzdz vy' sets ftedi b

HNUPCUA-u f 5 d o Odzdz? d3j HiEz dzO 1 Mselz, ¢

Il dBsHjdz yd W odgwdadzyr ° W' CMmtse Oded o3,
sfsek Hts 2030 Sk kteddkO' ! MW &O t' o

11. t " o daV dzdz?" MOBBL OB Jj L Hf j yj dedzy d3j3HIB o3

HNSSRUA=max(0.01, HNSPRUA/HNUDCUA)

t " o J dz MOdtsL OB j L f J Y dadzv Bj HISAdZ ot
L O Odz' dztsc t® O ditg miBzdzddaPls MY sy d o O dzdav .

1 0 thdese odh fJtojHMmMisOodzj dzgdr to' o daw
oL totsB dzj dz' tctf ucasflefise d Mj C sstokz BHY ' W dz' dzd
CdzsBOdz dzgdR oS dzdC ' o .
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3.3.) tots @ dats L toyQ diaimtds L oodfdsfSci 7 f tesH EZC y '
2@ jto' sSH HEts 2030 sk

I MsOdzdz" tsCd Ltsodz hdgw fsdz sdEO vt
ftesyjmMd SO oadr " H ECtO dzff! Cdr o dtetsB dzd ¢
LB ' dz2 h jdadgw jCMYfstelskz O { slsj dzsdeC dziz dzvo
fsCOh jdedew Btz ca P s Dis@ddn®icist p ydatsf
wWCetsfmls' Hdv fjeodedr odH' &8 ftesHESCI" o, o
BzH] LH'2Mmdzs 9 0O0IdMm! JCMIBls. | HdYOMn
jSMicldsets f(lsjdy' Oz ePdizL ' v s H &M
HsMdz" Hy o Odegsets ftesHEzCIskz, IB.Jtotse daetsL zo

L L H' 2 Mdzj dzdz' MistcOIsj 6" Yydetsg ts i dzO dzlz
dzj sBr Hddd jlsOftsdzg, OHXYj BJjL Yy §kzeo Odz
LdzOIsd, w¢ ftcOoddz! detssHtE  @ifdz f ©OBH I POF IS
fsdz' Isdydze LORBHd fttsosHdIsdl67.0Bd HBMWa

ljtejo €O ° dzgjo' H' ' & gdes® yYOMmlsddaetse o
M oW dBtso OdzO® dzO@ L OB j L j yj dedgv, dzOMEC " dz' € d
ljtejo BY@GFsftcscdatsL " 9 Htslsted Zgzo OdzOMmw
MisOdzH Otclsdzd?2 ftetsyjfm fjtejo’ t¢Gd AGMEMOD

1 8Ctej BO, ' Mdzw Mo tstej dedgw § Jteh dr
tesLEdzZvH Ctdzj 6" " ydzjdz 9 sttty 23z A
Myfwdilsod@éz sSBGBBotste dgdgv 3 IStsH BdzisG * ydad -
OS5y (dRodpsgismisg? LOLodyo02 odddCaC
oL totsB dalzf OfMMyts ( stsBlsts, tsMisOdzdz 2 f tetsa
tesLtcsBdzj dzd?2. E 2016 iy

 odz, BOLtoad?2 ' oajdz', MEBtedetso Odzd 2
tej yj daL j dzls® o, sBEBotstes 9 QoMW dz0@ € tolkzc dzts
LSO dad . 1" mdzvj tedsdigd§j dadatzOdg ¢ mif ¢ tcts G dat
ftcj HIIsOo dzj dz Ctolzff odtsBdzd ¢ 9 9§ tclddz
fsCOLEBfIsts" dz@ € teddg s ftesedesL d, O 2
BsH]dz2 BREEZO LOfENMNjdO HAv { tose datsL BOA4O dac
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2019 twte, twjLEzd SOl ftstc' adzk 9 Qomw L o' H
s O0¢C j Hisfdz' H Y j dadzv € Oufoety L ffif jiousgHdizts Is dHatsdz’ 1 L
ftocsH | 3t dgMistczo OdzO '~ o' Hf tse ' Hdz Mis! {51

1 Otejhls', o' HOCBStedesaOdzd?2 SO §d tglg & O tol
ftcd HMIsOo dzj dzgd 2 d3'  dzgOtetsH dz' 2 MY " dz' detsls”
ctsMf sHOteMmilse O, w gt ZOHOdzd HBHOISC O :
Ctsdzlsj E$MIs* Isjdznj dzy' 2 OGCOtedzssets My CIststel

[ dzv OOz’ L 2 Y slsj dzy’ Odzz dFOR B ‘Az dalzdsw L
odesedzdylso® BjHE o ULvVEtO d& tctsL tctsB dz] dz
HoetsistetsC ts9 ftetse detsL h sHtS C' dzt Ctsfr
o stedMmMlsOdzdzr IsO Iststce ' o dz 3 H 503.

K ftoscdesL d BERdzd BY' dgj dzg' L O) BGH Sd
fslssydz® o jtefm' v &S Q dzzin ' ACGBME MO® O 'BdzdizO
o Cdzt ydisd mjSlstste BHY ' dzf dzgd ylse O. l JtetsB d
tcddzC 590 y' dzO IsO ¢ ' dzr ¢ fls: B HY tsdzd dzd =
ftodf z2h j dzdaw d3, h 5 L Qs @ da) dfs@oleists a5 ozy d2d ¢ &,0 d3
LOdzdh Ols! v OSddBd, w¢ E 2020 twy' .

[Mdesodzgd disd HY jtoj &ZOdBd HOdzedR BERzdZd 7 J te
sO AdJuudu. sffsMmisjtcj )y kzo Odzg s©O d&O28B LI
Cktemkz, 111 O HJWdvisste®dMmMbdydelzddowL d s
[ dzv IssdssHPBzZ 0 Olsd Mj Clststc BHY " dz dzgd ylso
Mo ' Istseo 5’ y' dzd dz0 3§ H . 1 0 yOodz , o Mma
sW' y' 2dedns HY Jj] &ZORn dzi BO' ‘' Hddztets o dL d
Hs@tkdz B ¢ td168zI0R, dM.dzdzw

stz dz0 tsfMdese’ L BtoOdzgdrs HOdedm dBd e
20 dmHs.sted ydz' L dzOyJ dzdz" HEBSHOLS Bt j G L
BiHE, wCO 9" H' GO o0y ddsdsisw " dz' t8'd |
Y ' ded (ujtegL o dMmMtsC Lz Yyomls¢ iz jSMf stelsts
odqesBdzd ylso ©), LGOS ZO OdZJMW W C L 9 Oy
15 CtcO dz [ O wz¢ WwWC Mhdtsyjdedle IS O] s
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2030 stk LO Myj 2oy Od3dz0 1 Ossgd @iEE O ¢
lted B i€ @sB dzjtalfsE@E Isfgj S Iststelz BIHE o

t sLedzvHO® yd tgBEOdwWR 2] HJ @3sdzmilse &2 °
C'dz Csfls’ BHY B&DPERP- of, BIJSO HA0EG dtsL A
tetsC Iz, W ® o HiMdz' HC ko Olsd Isj dz® j dgy'j tdaC
cCl OL o ROV lsiEBrl.3%.

J sts?2 %4 Yyofm LOsaHWECd offtctseo OHY J dad
BH)Y Bdzd dzdd uUnC IPrde'tetse detsL sd3 L tetslsj dzO© + -
Isted dzH L O cfiyyjteizO@e dz@3 " svidneigf dsCsG e Is d d3,
f'  Hsted B3C O dzOHO' Is! Mw o dasdy’ dzgOdz' des sz L

l ek iz BBz fscdsL' & owORto kzH dgis
B Y dZOtetsHdd s HtotsedatsL * o, stsBlsts yw ' H
L3 dzgh o OlsdMm! L O tcOrRkzdesS L tosfisOdzdzr o' o

ltcsHizCIsdoe dz' Mmis! BHYtSd&dddr M" &3i 2 o |
L Odzj ¥ dIs o fjtehk yjttekz o' H thkOododds'lz



164
ROz Cispdsdz’ ydese s ftesctej Mz, wed?2 doid kO¢
BHY ' dz dzdylso © 9o dBsHj dz YyomksS so s’ tc' o d
ftesHEGCIsdo dz' Mis! MmMklsls' et dzgj o dzd dglz dzO dz
f'  Histed &3¢ O

50 50

45 45
40 40
35 35
30 30
25 25

20 20

15 15
10 || 10
5 || 5

0 0

P OO T O EL PO ODND DD B LD b I SD DD Pb s B DD
O R N N N T N N N N A AR I O AT IR e
B A A A A A A A A AT DA AT AT AR AR AR AT AT AR AR D DA AR D A

gyj dzOte' 2 "1 OLts9 2" ltesegdetst My dzOte’ 5 "1 OL BocC
#yJ dzOaovID" " 1l totse detsL  ICQYIZOtc " &
ltesedztst My dzOte’ ¥ " yoojetiep Qg deOtcf QH B BHE OB 2O ' HIst

t 03.18] tscdzSL 2o Odzdz? L 3 dzd tesHEZSC Isd 9 dz
Hts 2030 sk LO Mydj dzOt’ wdsd: ¢cJ1 OL s 2 ¢

) od &5 (€ @sB dzj Bats i @8 sigEClsstclk BjHE o o

ltcsHEZGCIsd o dz' Mlis! BH)Y Bdzd dzd » dif) defglim?2 frpy i
L Odzj wod s j toh 2 pjj Ok dzsk jHHdEO dzg dzkz s o' " dz' 5
GO Clspisdz Yydesets fesctej Mz, wWCdRukElss O
Lid fiB.18 dzO { tots HiiplE Wslsftajedaso fif ls2d dzglz 2O dz' M d sz «
ZOH OdzZO H jtYy Qo dzO ' HIsted S O.

l " Hf cotcBidsOdedzy ftotsHECISdo dzsiyls” B H
flls Odzs 0 @6 LG | dzOte¢ WEhdtso d2 & s @ @ @O Vi) P
Crit)OodzO fjiHbEHGEOedEY ME OIS 8. 27 %.

Idasfhwy odh j S OdzO@Us G &,z 3O, § sflsk
ftosHizZCIsd o datsfyls fsoEVLOdg o fjtehkz yjt




165

LOftctso OH Y J dedzv 3 deso dr Isjr ez 2 E HEsSG
Mz yomdzj tB &ZOH dzOdzdzv , W ¢ J HHJUS d LLOBES Gidz djjwH,
9 ' HYitso' ' HOdz deséts MisOodzj dedg" HIs 9 j H j dadav

dbdzj ftod tLEdEYH' Y st S 0OL dd§ @Mmo
39w ¢ d2 HjdBtsdmstelz' ftetsddatst L 3" dad 7y dzd
%O fjtcdBA BESER.
5000 T
4500 AL

4000 / \J"' _________

3500 .,/ |
3000 4 |

2500 | I
2000 TN ] |

1500 / |

1000 s |

A N O
O NP PP PP

VRS
X DA A AR AT AR AT AT ARTADT AT ARTADT AR AR AN AR AR AN AR

Q D R AT O IO IS
NN R R IV IIN
ORI N NMAN N ANSINAN

S IIAN
Q VO
DS NZANZAN

Yy v

gyJ &z2Ote' 2 "1 OL s 2" ltesedztsL My dzOte’ 8 " 1 OL 59 ¢
#yJ dzeaovip' #YyjdgOte' 2 "1 ity Qode® f° HIst
- -] GG dsL ICQYIDZOt' 5 " eeeees lesedesL Myj dzOte’ & " j 6y O¢

t 3191 esedztsL zo Odzdzy L d3° dzed y' dzd dz d3J
fjte'"sH HB 2030 ¢k L O MmMyJ zOte’ W d&3q :
¢cCOVI De.

) od &3 (I5C @SB dzj dets Qo lststsds HdZY Mj Skl

l " Hf s ' glesdzmidsj Istcd ydeadr totsL tcOn zdzC " o,
L Odzj 3 dz' Mmlis! y''dzd d20 dBjH © uvStO dz 9
9 HBEBKOYO' JEMittklsdzk s’ ' dzsOy' ¥ cOdzlzL
ZO ®BjH, wWCO BdkO BfdMOdO toOd M.

cS¢h s 3 toctfucdsdrdaigy i3t d3° ded vy dzad dzO© d3J H
ste! sds Myj dzOte’ W Bd, Isgts LGS, 1@ @@k



166

yd s¢oOLkz', hts §OdHJdB W o HEBoaetMmistss
ofdzdoz dzO y' dzz i3j HE L teotfiridsfGiggdzyv+ 5y * 3d4.

1 0 MyjagOfetty @p dzO izOw If ©®§ &§S O " HBEZH] IS!
2O BIJH dzO o dzzlste2 h Bz ssz2 B OzC Izts 2O @S »
L dzd ¥ § dzdz? Yy’ dzd dgtOifdEds o (s M Mt af dats T, § “WHCL
ftodL o jH] HE  deteishyjlsdadg®y  dejdHtdz YjtejtL
BHYtGSd&ZJddr Mm' &3j 2. IstsBlsts o' HBEHjIs! Mw L B
L d3j dgh § dzdzv y' dzd o dzzlste’ N dzt segts tod dzl [z

sz HEY] 903 dzdets L cdzdize B HiEtc® 6 @
wed2 ftojHmisOo gzfi@z202 dad ¥y Md dz0O

140

120 LT

./\ }
100 /! \.-,u N\ e e === ==
Al
80 V4
NS TN |
60 A / |
7N\

40 |

20

PR O O IECL IO LA IL IO LA DI DD DD AN DO O
SN NN N LI NN I N N N N N N N N N I R R RO SRR
e s S e R A N i I N NN NN N N

dyj dzOte' 2 "1 OLts9 2" ltiesgdetst Myj deOte’ 5 " 1 OL BBoc
#yJ dzeaovip" dyj dzOte" 2 " jte Qo dzO " HIst
- e ] oSG 2L fICQYIZOtG' & " eecees ltesedesL fMyj deOte' 8 "1 j oy O¢

t dB20) tcscdzsL 2o Odzdzy L d3 dzgd o dtetsB dzd ylse
LO My 2Ot wdsd: c¢cJ1 OLtsad2e, ¢ Jtey Oo dzO
ltedd3' |fLGetsB (29 elstc C 58 Hdzw fJ € Isots tc iyts HB I
AGMEMOD
10 tjLbizdz IsOISOi3d ftoscdetsL o Odzdgy to' o dgv ¢
LO It sd&3O MmMyJ dzOte’ W d3d , By dz0 LB dIs(d



167

Gsobk §  Hlse jtoHYE ' Is! MW Ij, Nt § OdwH ] ok
socslido Odzd?2 o dzdajlsedz®, I j G & &OH 3 | dzOd
O Mmyj OO LY@ 2¢c COVd theddztsL Iz° s+ v L d3j dah
2030 % &0 adgv dzs L GMisOdzdz’ i3d ' Missted
LOCOd dz0 Hd OB SO fscdsLz ' Hishdls &
BkH] MlsOB' & dzd d5.

10 Myj dz@geyd®o dzO  f ° H I chedsCodeH ¥ j dzdzv
BHY dz dzgdylsoa O ftedL o jH] HB dzOtetsh Iz Odadaw
fste' odgvdats L 2019 twCtsds. wfOHdd?2 Istejc
s OB ' &' Us@wl ¥ fgjfSzde sds y' dzd .

80

-

I

—

70 I
60 |

50 |

40 |
0 u
0 u

10

v
gyj dzOte' 2 "1 OLts9 2" ltetsegdztst Myj dzOe™ & " 1 OL 59 (
8 yJ dzeaovip" " dyJ dzOte' 2 " jtey Qo dzO " HIst
ltetsedztsL  IPQYIDZOtE" & " seeeee ltesedetst My dzOte’ 8 "1 jte)y O

t d821) s dztsL z9o Odzdz? L 3" dad o dzzlste” h dz' t5
HS 2030 Sk LO Myj 2Ot wWddd: ¢4 OL s d2 é

ltod i3’ |9fLGe 5B dzj dRids tHQ@PVIS st B Hsyfs'tedz! dad y tyts ©
AGMEMOD

1 O toj L Iz die tedOdgtOLdzfo Gdzdzy L d3' dzd o dzizlste’ N
fjtt' sH Hts 2030 twts¢hk L O MmMyj dzOte" W ikd :
CcCOVIidisey dz0 Yy ' sSCts 9" HMMdz HCEZo Olsd MY OH L (




168
Ujteclk dz0 ygP ez s00L iz C' Mls: O  dzj dzdz
o' ksod?2 fscdsL ' o foMmls' 2dets L d3j dg" 2 s+

Xi

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030

t d B22) tetsG dztsL Iz o Qidgif)yj drejdgzdezdzOu g @' dsoH  H S
LO fMmyj dzOtc" wdsd: cJ1 OLtsead2¢e, ¢ jtoy Oo dzO f{

ltod d3'tIsC @sB dzj Blzts® Oo Isste

1 0O toj L zdie tscdOdstOLdizfo @azdzy L 3" ded o dzlzIste” h ¢
fjte'"sH HB 2030 ¢k L O MyJ dzOte' W d&3d :
COVI sy dzO@ yY' s¢ts 9" HMMdzZ HCEZo OIsd M OH L (
Yyjteeclk dzO0 yj?2 tsCoLddS off dzdo O ¢ dzt ¢
Mo ' ssod?2 ftesedetsL " & ftsMmls' 2des L d3gj dgh 2 Is

#YyJ z0te O Slo@C OV IHDeRsdzmiso 28 Is+ L d3j dghts]
M sy do Odadzy T B4 BE %, 200 L @1 ey @GOdO *© dgy jH Is
L d3j dgh § dzdzv -WM80O dztso  Is !

J Yy ' dzts 3kz By 2O MEOL Olsd, hts o dzkzlsts
LEtO dzd L Odzdh O Is! Mw MlsOB ' dz' dzd 3.

dYyj dz@cOl sod2e EBCOCAQVIsDe f sfflskzf s9 §
hts Mwedzj +8.7% k 2030 ttsy’' §ste' o dzv dzgts
#4YyJ dz@Qtp ' jAIcy Oo dzO ' Mstsd ZUQacclz, ftoesedetsL Iz
+41% & 2030 sy . uvkls L d&zOydzed?2 of digfjon
) LSO Yg'ted L dzOH Odzlz H gz a dzlz B 1. ¢ e ia
LtecsMisOdzdzr o dtesBdzdylsea © ftedL ojH] Hisdz
tcd dz€ Iz , Yyjtejr s " HBEZHJjIs! Mw dzOtesh Iz



169
LictsMisOdzdzy ' stsots’™ y' dzad dzO dBJH dzO + 9 %
Lietsflsj d&dhj &0 5 %.

*
90 H
w0 L e
| ST,
70 I
A " ;
o0 ./ \ i = -
! \. ‘ _ - - - - =
50 / 1m
/ I
40 J n
“ / ||
/ I
0 /_,,/ |
o - I

"N 1
o amme e * o Py—
0 = I

P O FEFTEE S @

DN VA D A0 A DO D
S ORI ARV IR S ARG Y
DA A A A A A D A A DDA AR A A AN AN D AD

dyj dzOte' 2 "1 OLts9a 2" ltesegdetst Myj dzOte’ 8 " 1 OL Boc
# Yy Jj dzCaovip" " dyj dzOtc" 2 " it Oodz® " HIst
- == ] oSG gL fCQPYILOtc' & " eecees ltesedesL fyj deOte' 8 "1 j oy O¢

t dB23) s detsL o Ocdzdlzy L B3 dzd J Sy stelk
Myjtedz® dizgd: cJ1 OLtsoad2¢é, ¢r JjteyxOQodzO " HIstod

ltcd 3 tsC @B dzj dzes Qo lststesdz Hdzw Mj Csteklz

103d Bkzdd lsted 3Odz HEYyd y' ¢0e8' tc j
ECtcO dzfp! Ctsets 3jHE,t dfte. 136.j243IIsOo dzj dzd 2 ¢

[ Codets 3] sted Y EHPBE SQL dzf ©° 9, § s5C OL OdzO,
BlzH] fYtLdlsdodzsts L Odzj yOIlsd o ' H t' adgw o dte
odesBdbdiB " dz hj] LdBsyjdBs JSCMfstclskze Olsd
y' dzd d20 BB H dz20 o dzkzlste’ N dz s 3O teed £ ldzts * hlL
teddzS 2, Isdd3 oedc Hdz hj BEH ftesHO9 Ol d3J

sO¢ W tddats¢ BjiHEZ © vVCEO d& ‘ J e
L Odzj ydz' Mls' BE' BBz jSCMytstelsk o' H Mo Istse
B'dzh odc  Hdzs JCMmMftstlslzo Olsd d3j H .

]l HOdtsdBEz odfOHSCE LttshisOdedzy y' dad dzC
MS dkOb %, O LwtsMisOdzdz?y Mo ' stseats’™ y' dzgd H TS




170

Miste" BSCJ LsMlsOdedzy JjSCMfstelskz. vtz [ITls L
177.

1 0dm324 Mt ftej HMisOo dzj dzd? dedy ud ¢ ¢
MOMsL OB 4 L 4 Uud dadflz” dz@3J 1 S5’ BE eSS dR2 030 ¢

it "oejd¢ MOBBLOBjLY jJj dfdtytsH ts ooty dapte’ ts8B
Mot yYjteckz Wtttz JjCodtd ydkz BjLifjCEk

t " o J dz MOBsLOBJ LY Jyyd degdzv (C0O0LIEZ°,
LOBJ LY judilsd sdd3 yd " dzhddz ftetsHEzSC IsEA.

CShts to'CgsdzOBfL Y J UJ dade” d3j dg" j 1, Y
o OMdzse s o dqetsBdzd yso O fsCtedilsd ftslsteiBkl
fjodz ftesHikzSCId. (cS¢hts o' 9ajdz MOMBsL OB J |
ZOHdzdh ¢ ftesHEZSCY ', WwWCE &y dd jSChif stels

3
25 e A ARRART XL R LR ERERREERERAR
7 —— D

15 |

) - |
05 ||

0 I
O N DV O X Hh LA DT O VN NIV O XH O AN D9SN DDA o N DO AN
A,QQ WQQ QQ %QQ ’\,QQ ,\QQ QQ QQ Q¥ O ”VQ\ "\,Q\ ,»Q\ ’W,Q\ “9\ WQ\ DD Q\ ”VQ\ k‘, Q"y Q’\; Q‘\/ @, Qﬁ’ Q’\, 9’\; Q’W, @ Q“)

N > A D A P NN W%mmwwwﬂﬂ,’»'%
dyj d&z2Otc" 2 "1 OLtsad2" l esegdesL Myd dzOte” ¥ " 1 OL S9C
dyJ dz0aovip" " dYyd dzOtc’ 2 "1 jtey OodzO ' HIst

= e ] igisG6 dztsL  CQYIOZO " & " eseeee ltetsedetst fMyj dzOte” ¢ "1 j ey Oc¢

t B24) etscdatsL o Odadz? L B dzd t6' o dgv MO
2030 Sk LO Myj Ot wWddd: c¢cJ1 OLBBad2ée, ¢
ltedds' 5CO. { sCsedj dzs Oo lstste
CS BOYddEs . 13.1R49 j dz@ MOBsL OB J L §J Y deds
hts o' Hydls' Gt j S MY il dkzf usjicdzO teizls"Odgd * ¢
sO ¢ COQVdtDhpls Odzdzy to' 9 dzv MOBBL OB J L i j yj dads



171
sy LtcsMlsy dzO +1. 45%. ¢ pJ tedp@astfo'’ Hishdgd d
LtesMisOdzdzg? MisOdesodlsddzsy +18. 5% 2 2030

d4yj dzOtc" " <cJ1 OLBoad2¢e, ¢gCOWDmdzd ifftssls
9 Hhlssonks ydm! o' H MkOldmilsdydzgd= HOdzd -
dzOh e dWH dz@28 ' O D ¢ WL ydzdfdddH dzv ¢ 0¥ Is
mMzzy Btss IsOC ' 1 Jtey Oodetss Mmdzzy B s MIsOlsc
Bzdzs totsL tcOn 2 dzC 5o dids fifdsCo@ataizdoCCmd3 B O dzO dzf
fsedzvH MOBJ vyd2 ¢ Hm" H ' CdzOMmduydsd &, ¢

stsdizgz hts dzgO2B  dz2 "W fsoades tsfdmiz® oM L Oc
f s5COL dzd € Od3.

[ dzw f' HIso j toH Y j dzdaw tcj Odz' Misd Yydztsmls”
Myl dzOte” 2 ¢c 1 OL tsod2e ¢ HGEL 5221 2HBRAR s O
ftescdetsL ded d3d sy’ BEOBBY ¢ dz0 B A fojstc tots B dzj
LOf totsf sdgtso Odese s tojIstetsmtf j CIsdo desets OdzO
LtesBdlsd odmdzsetsS ftets HEZXY] odmMtsCk o' H
2z LOMe " Hylk" tcj O Misd ydz' Mis s O JCLtS dats
J Csdesdzj sted ydz' d3tsH j AAGMEMODIsC s 5’ o' o dztso
90.00
80.00
70.00
60.00
50.00
40.00
30.00

20.00

10.00

0.00

2004
2005

2000
2001
2002
2003
2006
2007
2008
2009
2010
2011

o
-
o
IV

2

2013
2014

- -y yj dzOts"

t dm. 3.25 t(dbbtesmfjSisdoaded? OdzOdz' L

mMyj dzOte” * 3, Isdm. Is.
led B SCO. t sEBBB A&z s Oo st



172

14dLOOYOE ydq dz0 6 Otedz tslstcd &3O dz' toJ L
totsL tots B@z/dis 2t dzOIs d o figag 2 dz@ tO'L As.9 d 2

Kji?2 fMyj dz@eD? #pGzdgE H 5o Odzd 2 dzO@ fls O ls@ck
o' Hhlsso Mo O Sd o' H jSMYcSlkddd Edjd
BHY Sdzfidzgzd BB &isdzy €' Mis! B HY Bdzbdzg dzd fgls s 2
MsOlsdmisgydedds HOded g, Odzj L Sttedclzo Odadz
Mz 8 © MlsOlsdmlsds d.

v ktsets, OBd ltodBOd tj Od flsd yded
oS siedmisto ' ks o wAQWohdg dipte” L Odzd " § ' o o
bHY] OCdd yddtsd Bty dO sBddtckdidsko Olsd
odtesBdzgdylse, wed2 LO WOCIkdyded dsd H Odzd c
o yYy' 2?2 ftesHbkzCy" .

wkls' fwdfbkhjddey ¢ sdzv ofiffse Oo dEddig] dic
fOfM' Cd kO LO2&KOsIs! MW BHY' d ddyle sd, 1
MmiBd, O dzj ftotsHO® Is+ . OHY 4 odttsB dzd yls:e
M sesHds hdzg'" 2 Hjde HEXY] MC ZzZOHdes $HOfir" €
dzj L Otcj ‘ Misteseo Odzgd iz MEZBE' ClsOdBBd M SH O
H' Wdz dg' Mls+ Hts o ' Hftse ' Hdzdm tstccG Odzo . t |
dzOfMmj dzj dgdz" o HBEZOO' Is! Mw L twwHE ftodyd:
odzzlstc’ N dz' sz Lt @O Hz] GZOMiskz] L OtetsB dzd & ' o
Yy datsk OHYJ odttsBdzdylseots dBBjHE odMmM¢
[173.

2z ®Hd2 ‘¢ ftodwkdeO” dzlsj HisBB] atetsL o d dz
fOM' Cd ‘' bk BOECOI!' 57 ESt©O dzy' o, H jwg ' f
Mlsotster * f jodzd?2 to' o dz@ dzOfmdyd dedz? 3§ HtSC
fsSkfy' o ' WG dOMmd HEsS daj HHMBIC O y' d&zO

[Hdz" "8 L thdsedzddr ftedyddz Mmilse tstcj dzdz
odttsBded Cd dzj d3tsy kzlsh dzb d Acw(rizfls(d Isd@O j LSt
ftotsHizG y' 8 o ntsEE 5d 58 d tc® pQAlzd Yytsdgf OdE 9



173

CtcQoayv lzd dO© wddeSkz O je¢MmfstelskzeIls! dgJH
dzdL' Sk cEkgigsoz ' dzz

Iy sdsk o df OHSCE Hte' Bdz 9 ( totieg] dedeld iz Otfste
Hs B ' dzh eodce ' Hdg "' MdlkzOoy' idgQ tdfdicdsCH
wed?2 daj gk’ s mw, Ikt IsOC* L OYOMd dzaj M
Pdise Mlso st o @B MY s Od3q

v OCdd3 yddetsdz di3d BO° Bs¢ 1 Pjdzd & d dz GBY B
f swidzs * tco L ded Yy a3 odttse dzd yls o 5 d3, J @
dzOfmd dzj dqedgw dg.d ftcj HilsOo dzj dz' shdztseo dz' L Ots
Odz! IsjtcdzOlsdodzgddz BOL sodd3 Myj dzOtc’ * o3

100.00
90.68
90.00 T
80.00 79.23 % 75.82 75.80
' = 73.43 2571.94 — I
70.00 66.80 Py = Tnng A =
B ] ][ o F2160.59
o oy g | 57457.51 R
60.00 749 N aucam | e Al
50.00 =15 gl = o S
40.00 -36:339% — | Use00 7 At A A
— — o[ [ 2] || 28.84%A] [ R
30.00 = =l B e e
20.00 = — | el o[ 1z2g] Al Al
1000 = %-:E:%%%ﬁ%%%ﬁ B
0.00 = S === vasece Il R [ |- by [0 =225 1
2010 2015 2019 2020 2025 2030

B) Odzd h BIJq te s B dz OMscpfls © s stec ' o dzw

t .26 ¢f sMisjtc] ko Odz sO ty' Sko O
ZOlsztcOdz! desets dZdjHEZ o vVCtO dz', L Of Ofy

1 tod O3 (sELGe s B dzjCdigs Qo Iststs
Il " HYftseo " Hdzs HB ftesedetsL ' 9, HBS 2030 f
LSO dg ListsMmisy Hts fYlHOQ d@dzvls dLirH J BlS =irzdz. ts G AS]
fesLdlsdodzdds tesLodlsS sy ftesHkzCIsdo dzsfmlils’ B
1 8Ctej O, Y Sk'ls' My LtetsMlsOdzedgy ftesHEZC
LdzOyj dzdz22 @120 &< 9. 1" dz BlzHj Mmdz HzgOls



174
9HBME 5dzO0dzj dzdev Isj m dzsdztsc ™ 2, dzOff ted & dzOH ,
BHY dz SO d3j IssH' 9 Ik tcOo dA78ZiZY 186.H 3 ts dzO d3q
[ BB RO HEMiskzY d' Mmis! HY Jtoj dz € Stcdikz
&z md, " dz M Cts6 M sH GtafipzsCo O dzdf Bdzw € k dz
Lded ) j dzd d3 L OfMmissize Odzdzv &3 ¢ j MisdydH "' o,
WOCIsste' o, hts L O OHWIs! BO2BERISd &3 ff 5L

f* d3d 2.
4000.00 28.00
3500.00 48 — o731 0
3067.58 e 7.12 - 27.00
3000.00 —f-7-777 2764 e 279612 2775.17
RIS AT Y e e - 26.50
2500.00 {0 L (s s
- NGg 83 /:3:3:3:3:3: SN SN SN '
2000.00 —-o-o- N / DI DI DI il 25.50
1500.00 — |1 . SRS SRS o o 2500
::::::::::: 456 ::::::::::: ::::::::::: ::::::::::: ::::::::::: - 24.50
1000.00 —:=ree RIS RIS RIS R
R R R R o] p24.00
500.00 — -0 e e e S 2350
PPN Suseitieits N U NN Setts NI Sucts N Susoss M st 93,00
2010 2015 2019 2020 2025 2030

Cs " dzr €' Misy BHYysSdddds Stddsd 2, Idf. Ctc
—_—] csHEZSCIsdo dz' Mis! BHYBdJddr C(Sdktsd' 2, ¢c¢

t dM3.27 v sMmisjtcjylzo Odz sO ty' Ckzo
fiosHEZzSCIsdodesis® BHYtSdZdJds M &' IO
LSO’ dg
l tod BB {IsELGetsB dzjSdisy Qo Iststs
ssRkz ' My Sk 2020 tsSk, w¢d2 BE
C'dz €' Mist B H O dededsds Alztsfiy 'Oddzid2 , BUzH ] ¢ tso ' dz
2O Btsdzj dzls ftetseo jHJ dzdgW yY! Bets OdzOdz' L 2 o
hj SBGElSo et 9 Odzsmw Hjtey QOodzO ' HIsted d&3€
B3 H § dz¢ 9 Odzd2v0 JAPL3E 182, 18R

Il drtsHY ydo smls Oy wfdets™ HJtey Ooadets™ " HIS
ftescdetsL Zo Odadzy L d3' dzd JwsHEZSCIsdo dzsmls® Is



175
tesC .t dMeAMF Y] Yy IS oadHdes ftsL dlsdoe dzd 2
hts BzdzO dzOHOdZO k 2020 totsyrls dzOs HetstrdzdRd
CChts HjteyOodzO "  HIstedd®B3C O BEZH,j] HtotsHB )L
f* " Histedd&3O®' MJjClststs. lted o' HMmMkIsdzsMmis®
M d3dd 2 Ldzsoakz Ysydzj fsmMskzftsot L d3d dz" 29 OIs
f ' SHed &3¢ © & 2020 sy dzO dzj  dzai 9§ dzde O

4000 50

3500 45

'—?
/ 40
3000 e
™ c,—"!,,-, g 35
2500 30
2000 6 ARl 25
1500 [ENAAT] y 20
15
1000
10
500 5
(O L2 I N~ < B < O < O« B < < < < < B B - I (e I < )
O d N M ITUOHON~NMNOVOODO A NMSTUTE OO 1 AN MITLL O~ O O
O OO0 0000000 ™ o d e d N ANANNNANNNNNM
eNeolNeolNeolNeolNoNololNolNolNolNolNolNolNololNolololo ool ololNolNololNolNolNolNe)
{9 VA o VA o VA o N A o N A o N A o N A o N A o N AN o N A o N A o N A o N A o VAN o N o VN o VN o VBN o VNN o N| I o N AN o VN o NI o N AN o N AN o N BN o N IR o N o I o N NN o\

E=ZEds ' dzt € Mis! BHytddddns Stdsd 2, Isdim. A 1 0L
——=s' dz ¢ ' Mls! BHYBd&Jddr SCtdtsd 2, Isdn. A gy
—_—l] oBHEZSCIsdo dz Mis! BHYBdJddRr S(tdhsd' 2, Cc/ ¢t
—— ) sHECdodz fMis! BHYyBd]d]s Stdsd 2, $c/ 6

t dMEz &BBCu i sMisjtc] 2o Odz SO ftotsedzsL dz
BHYBddds M'dk' " IO LO0cOd des’™ €Cc¢1 @1 s fgl
yj dzOte’ * &3 s @ tefj Wlodkdts " 3 H Isted 3¢ d

ltod B {IsELGets B dzjSdEy Qo Istste

[MS d& ¢ odsBddylsets BEHj Lteshso
Ldgj dzh dIs! v yjtejL MEtstetsyj dedzv dzOMmJ dzj dzda®
dz0fmd dzj dzdzv , J S stcls dz2OlkztcOdz' desets d3j H Iz
ftosedesL O], HB 2030 S sEs hisdks L
L dzOyj dzdz" 09 2BBEEOR. 1) ottOntalbky yd Mt
ey’ (o dzOMdz' HESC MemMdHBe OdztsG s o ot



176
ftoescdetsL s Odzgz €' dz2 €' Mis+ "l stels iz, BO2 B
dzOIs Iz tc O dz! dzdud§ tad@) HAEE d3 d®OIsd d3d Isj dzH jJ dzy’ ¥ H
IJMe" dz €d Hdzw fsBlkZHtSEed BOLd BEMZ od
I J o Qo dzO Mz B O Mids@®s JAdsfde w¢ vy ¢ teEOO diAd dzfr
fslstcj Bzo Ozt HSSHOKEBD - a dddezzd 2 g0 fig
BHYBdZdddr M' &3j 2 BlRZdZs LB' dz' h j dets dzO 5 %.

100 L
90 ;\
-~
N go° °

60
50
40
30
20

*—o ........"I

10 ) 0.0'
00e°%°540
0 .... ( ]
O d AN M T LW O 0VDHDO AN MSTLWL OGO A NMSTLW O~ 0o O
O O OO0 OO0 0000 d d d d A o d d d d NN ANANANANANANNANOM
O O O O O O O OO OO0 OO0 OO0 OO0 OO0DOoOoOO0OO0OOoOO0O OO o OoO o o
AN AN AN AN ANNAN NN AN AN AN AN AN AN AN AN AN NN AN AN NN AN NN NN KN
emen| JicisB dzd W= dzzIstc’ h dz' 'o d Ce wef fif ldnAf dzders

t B0 escdetsLt o dtetsBdzd ylso O, o dzzlste’ h dz
BiHE L vStO dzd 2O f jt6' SH HEtS 2030 kL

l 6d &' (6 @SE dzj 6254 Oo ISsto

AJ2 o' HiNMslssC BRo Yoz tss LBtstelz HI
stsBlsts [ d4a8UL. | 90Oy Odztsmw, htsmig] dzOlp] ezfs &
ygdetsds Bldzs fsCtcOh jdzs o' Hf o' Hdz Mis!
ftodf zh jdzadgw toddzC sots’ tc' o datso OG (.

Y jtojL Is J ,dz' hM'sihiss d3j H Iz ) LEO dg
Hsd@Bse s sH OteMmise Odzd , L wedr HBMdIs: ‘M¢C
fJodzd?2 tg' o] dz NHiERG Y H Oledzisiftsls " tetsLIteO R 59 (
LOf OMOA HhYW HBMWGEdz] dzdzv t6° 9 detso O d dzO
s MmBsyoO tetsL B )Y desmlis’ o Yyomsednrs tWHOR
stsydz Miss, OdzOdzsB @O PIsf | dzgzstspydetsmis® B OL



] kOBddyY'

2030 twtsllkz

BtsH j dzt 9 O dadz™

ftso EW L Odzj
" N j dzdav ,
CteOh 5°

3.

177
ftcj HiMIsOo dzj dz'
L O My dz@sO B dedg] y¢ 1 oLdiHodgt=?, € .
l " HBERZOO' Is! w
L dzj L dzOyded d3
hs OSSO ftesftsLdy' v
y' dzad dzO0 tod dz$ k2.

3.

tsfdztso dz
hts
fsmisky so j

L E

LB dzt hjdgdg" d3 y°

dzj © d ¢ "

v OB dB3yw

ltotsedesL tesLoadlsCkz MjCBsipl] @ty " ‘das dag B G
2O fjtc' sH HBs 2030 wsSkZz LO HBH A
1 5C OL dzd € 2020 2022 2024 2026 2028 2030
1 Odzd h € ¢ 17.20 23.91 27.83 29.28 28.52 25.76
s d ¢ fMmlst B
¢ sdztsdz 2 3404.43 | 2811.60 | 2800.96 | 279152 | 2782.98 | 2775.17
l esHEZCIsd o dz
BHY Sdzd dzgd = C| 26.64 26.97 27.07 27.16 27.24 27.31
A &0 1477.02 | 2162.64 | 2181.81 | 2193.39 | 2200.94 | 2201.41
wail stels 0.12 0.12 0.12 0.12 0.12 0.12
I dtetsB dzgd yls o 5| 90.68 75.82 75.82 75.82 75.81 75.80
HOMmEL OB LY j| 509 4.32 4.36 4.41 4.45 4.50
I dzz ste’ M dz
o dStted s Odzdg 17.82 17.56 17.39 17.20 17.02 16.83
I dStsted Mls O dzdz
Nk 17.14 17.00 16.83 16.65 16.46 16.27
1 dCtsted s Odzdz
C st 0.68 0.56 0.56 0.56 0.56 0.56
g 5y do Odadav
shtss kz 0.41 0.41 0.41 0.41 0.41 0.41
[ S stels 72.06 55.39 56.92 58.30 59.55 60.71
vdMsO Isttee | 7194 55.28 56.80 58.18 59.43 60.59
1 tod 3" tlsLGe ts B dzjSditss Qo Istste
1" Mdzv o detsdBOMh IsOB detsc s "8 sSizelzlizs dsts 8 B
2O kjtdltste' ¥ vVEttO dad BEMzs toiL tcpBHE jdasy
Mftecdyd ded dzts Mmklsls’ o olstcOlsd o 0OG tcOtecdats
BHY " dz dzd ylse O, w g 3  dzd Bse dzd dzj H t

mhyj dzOte’ & .
COzlz L *

10 ste" L! Cts”

20 %, Is ts

] shdsokdekied 8 &OH s o o 51

o - AR 2

sB dZOMls j 2

BHY  dfzflso O20@88) j M BZOtcdzO®O yYOMmls!
sO mj temtsdzm:! ¢ ts°
b %' Y

f

¢ st § Btz y Is



178
fodWicsddstso R i dsB dpQdpligj" €' 2-5 786 z@fgls' 2 0 2
rdz (ot j K8, C 10 fAtdb)L, ! M REEB %), SmRE M
(-6 6 %), [ €' EWB).jofuzd OIsd of ddolkz o' 2 ded
L5Ct] 50 alzPws dzddiso O SO jCMysklsk &jHE

140
120

100
80
60

40
20

O N IV OO XIH LA DO N NIV M OH OANAN DO NN DA™ AN DO D
A M N M N N I I U M A A A e R S N N T S S T S A A M R R VA A AR AR VLS

4y dzOt 2 8 d OEmdfld F=-uyj O’ 20 o2 ddY |
By dz0 2 -J SO sEE?" Hyj O 2j MY Bd6"

tdMm. 1 BsB8sL o Odzdz? L d3° dzd o Jtetss dzd ylso
2030 sS¢kE LO Myj Ot wWddd: ¢4 OL BB d2 202

) 6d &' (I5C @SB dzj Gzs® Oo lstste

l tesGdetsL 2o Odzdzy L o3 dzd tc b f tc ts Bigiedfi Wzls ad&D  I4fG
tcsCkz LO Myj dzOte' W dzd: clieXLCaola 2,H 2Pz Gw IsIC
o d tctsB datf jyrdED O 1 0 % Is Oz jjHD f Bz dz IsOIsd f tots
L dBddzzdzd i3 Isj dgH J dzy® W dsd tsLeadlsClkz k26t
f sipfseo ] LtesMisOdzdzy o desBdzd ylsoa © SO j ¢ Mt
9 HmMEZzlsdz MismMY & tafofifdsd@odgdzvasj Hz o VSO dg
seMmwL ' odtBdzdylso® LOdzdhdIls! v HEsMJIs!

s OCddiz yddesdz, ftsCtcOn j dalary 'LdD cdadda] IsiadCr
LdzOydzed?2 L dlsdodzd? ofdzde dzO o dtetse dzd y
fsimMddzdlsd ftoescdetsL 59 Odzj L B dzi h j dadgw od
HijGWOHOY W hiisyj fHtodLo jMmilsd Hts L dad y j dzda®



179
l dmdzso € d Hts tetsL H® dzz 3

LEtCO dz@ * tsHdz '8 L dO2fslkzyd "dr B
o G HdztsBlz GJBGtOW " ' ydzts fzkz i sdztsy j dzdz®
IS stelsststetc s daAsdsls ©Uzd @ O dzlz L

J LSO d& MOz HtedoOlsdzd?2 MmjSClsstc
fesHEZS Y ~ fjtojfifB cOpsykz@dhis j YedSy' ® s
J Csdsd3’ Yydetsae ts L tets ) ls O dzdzw GOdzlzL ° BHY" " C
' &z esmMfodtesBdad S ®, H' Wdz! dg' Mls! wCdnrn |
ftedebklsSk. o¢HYyj §8Sd B' d& hO YOfisddzO
csff sHOMmlse ', L i ted odkzlste’ h dz' sE5 o
' & M) CeemMisHOEM! Sdr 802 5dzOa .

tsLodlst M' d M Cséts M sHOteMmlse O
dz0 o Odzls O j dzdzw 2O f dzOIs*' ¥ dzd 2 B O dzO dzfn,
fjteo d dzdlzts ¢ o icCis OB j'tej Glsd Moty € t5dgS It
Mo  stsadrm tedd OR. w, Licjhlstss, twsLodlt
odte" h Odz dzg tetsdz? Bk Ldedy jdzdz to" @dzv 3 Gt

ltcOrtsolzs yd HBsfMeo' ' H BOGEOIS! sn CtO® dz f
LOf dzj dzgdz® ™S ZOHO' 90% o' H EM' % ftdsk
B ~Odz' LB 9" HIGOREZOa Odzr 'L cOdzkL ' totsmdzd«
LO twOrbkzdzsS HtodelzlsClk, GltedB3Odtsets o' H
' dz esmy ¢ zdz' Is@tfed dzjCade™W CBIH ) SdzOd3d . v OC
BHY  dz dzgd ylso O Mmilsd dzgz dzt 9 Olsd A3z Is - T tefsL 9«
fsHOd "hsets ' Hodh jdedzw otetsy O2 desfls’ J
Ckdz skte SO t' adev toj dzlsOB j§ dz' detsfls’® G OdzlzL

dbHYJ JLdgffdstef tSIsj dzy' Odz e OdzlzL 9d¢C tsto
B3 tetsE. v Bz 90y dzdets tMotst 9 Olsd detse ' to
mMdtcsaddzz, O Istse Otcd L " Hodh jdzdd3 tc' o
sO ROtytsets’ ftesddmdzse sils” .

s OCtsy dzgjtsBRr' Hfitlzs 9Meeds IsdilgdnlstclzC Isd o dz
BOCtesMmj tesHsoadh © wgd?2 L 2z d&3ts o dz¥ ° sB d3d Y .



180
fesHEZSC Y BHY ' dz dgdylso © IsO Mmlsted i3z J
COzlz L *

190308 yd dz2O Isj, hMts 1 20 4 O frgddy offL"
O ] Wistoddzo Odzgdzy Mo s ' OcGctcOtodets’™ f sdz' Is
B' dz' h Ste' ‘* dzlstseo Odats’ Z0 tddzs¢ 0Oc tc O o dat

LOBJ LY jyd dedgw JCtsdesdz’ ydets, My’ Odz dets Is
tesLoadlsSCkz M dz M Cdr "2 BRfERsEHEY bE&O
¢lr " dz y' ¥ 90s9, ‘ [ oY 4" HIstcd di3O dzts L O
C' dz €' Mmdets’ sy dz¢d eofdzdekz ftsdz Isdydzdn
dZzOmdz' Hize yd SCtOhd2 HtMe ' H | & SO 1 ' diBJ U
BsHJdz2 HEY tsy' dz2¢d dBRO2BEZzBdH | i B ME NG

HOd3] LO HBYftB@sSess y' ' d@BsH] d& Blzo
ftesecdetsL dz Yy &€ d fesfstdy’ ', tssfdsi,
o LVEtO dz . 4 Odzd C'dz €' MdzO By dzgC O J W

fsdz sduydzdr MytgdaP MpJ sEHd OEE® dzd RO
odL dOyYjdedzy " HEBHWhN A ftsd' sdydedrs ° daf
ofdzdoz d&O odtetsBdzdylse ts, Iststce ' o dz¥ Is ©
BHY ' dz2 dzgd ylse ©, Odzj ' HdzW OCGCtOtedzsets fj ¢

vyitejL Isj,te'hws g rigHbdglsdzd ylse @ kO tod dats
dzj stcc Odz' -89 Otfelcffls® sHdIs! HB fMistcd dzlz o O dzdz
jWiClde dztsls ' . stz Mftedwdsdzy jWjSlkdoe
BHY  dz dzgd WE®O B HBOdZO o Mmots’ I tsfndatxfol’ ts todf
®BsHjdz AGMEMOD.

[MS & €d (OodMIBswedeOVI D §syOkSl 2

Hismdz' HY J dzdz sOC Y OdOdz' L k° Is4 iyw of
O dz2Odz" L H ] 3 d&Misfpzte s Adpistisd cSsMistesC sa lz Mis®
odezd ylsoa © O jC¢MfBKIsE d@djHE HB yY' "' Ct
AGMEMOD LOBjLfY jyk 9 HYftse ' HdZ tcJ L Iz dz!

fsBOYdlsd IO tsBEtsotstc® 08 Olsd tsfdetse dz' Isj dat
odtotsB dzd ylso Is© Is tsHeys "' dz'daizd UflstotoH iz € fyd dz®C | ¢



181
tej Odz' Misdydz® IsO dzOH' 2dz’ tojL zdz' sOIsd BH
tcjIsjdz dzgi COdz' Btolzo Odzdz?y ¢ OOy Iste” ©  d3tsH
tcjLEzdz Ol 9 dBsHJ d&z' . v O¢ dd3 yd dzts a3, izj ts
BsHj d&z2 AGMEMOD 9 uvCtcO d, O 2 ftsHTtse
Ctozf BSHjdzt 9 Odzdzy IsO jJSMMijtls' 9 teddSkz o

10 iLkzd OO®BR] ftscdsL Zo Odzdz” te' o dz
esClkz LO bt SBO Myj dzOte’ W di3d, fFsydfD a totsls
Ldzsolz ' Hlso jteHy k' Is' mw Ikj, hits f OdzH j o
HSoGeBIstedo Odzd?2 of dzde dzO MmJ SIstste BHY " dzi d
10 Myj OWOLYsSEE 2¢c COVdDRdztsL 2 s+ qw L d3j dgh j
2030 tob% Ak ds L tMsOdadz B ' fMlststsd ydz
LOcOdz! dzZO0 HddzOdZ' €O fJtesedesL &2 ° Hisfd s
BkH] MOB"  dz2 dzgd o3 ° © 2030 sy Mis Odzts o
O My d@igedo dzO | ° H I chedsto Gertoid dgldgf” i " ¢
HY ' dzt degdylsea © ftedL o jHj HBS dzOtetsh Izo Odadgw
fste’" odzgvdets L 2019 ts€ s5d3.

ltosedetst HJdzOdZ' € d L3 ded €' &2 EIsIlstcte
fosedzsL " n Ld3 dzgd 2O f jt' BH HB 2030H G
R LdB3idyjdzdzy L O Myg @Ol d2@ 1¢ B3O sald 2lets
LOoaHWECd offtctso OHY j dzdz® Htoy Oo dats” " HIst
ftescdetsL s LtetsMmis] @O 54 BBdH &ts2 @ Bz0 dap HBE Lz §
2O djH 20 o dzlste’ "dzt sdsk tddzSz L O Iste! &
cI1OLBoad2e I ood@®wuUIObds! , yjy tscoLkz’, N
fjtemMfdSlsde’ dai desmdls! o dtcOy J dztsc = 92f0d3
sy’ MkOdseodlsddj +5. 3 %.

10 MyjegOfetey @ dz0 fizOw If OF S O® " HB IZH j Is!
2O BiH O o dzlste2 h B2z GHWRCZESUO ff Stc' o
Lded ) J dedzv y' dzd sy dzO §swidedlsd L Of tetso
ftodLjo j HTS dzOtctsh j dzdzw odosBdzdylse © &JHE
BHYtGSdEZJddrs M"' &3j 2. IstsBlsts 9" HBEHjIs! MW L B

o o



182

L d3j dgh j dzdzv y ' dzd o dzz Bt s tzH tzts tsLHAs Qe HsS jdatsoz
BOLBodd3 ,Mpjcz@ 0'3d) tskRisbf®Ots dzfgilso tgj H Ez
HS 75, 8 Isdfy. s 5 dzdz. Ad LietsMisOdgdzy L HJ
tcsLodlsCtsd3 ftosHEZCIsd o datyg k' tc j BROY ts dfudzdinlz *
ftesHEGCIsdo dzsis® dz2O 6, 2% f Stc' o2d@gvidds €
BzHj Moz HkzoOkd oyj MmMismMkjtjykzoOd 2
O tcd C dzOH, o HBMEBdRZOAZ] dzdzv C BStedZdso dnra BBOL
BHYBdZOR IsO okzdzd € Od3(d .

I " 2dz0 9 vCtcO i IsIsMfots d wpdidim{@a o OcteC
yd mdz ‘' BB cRdazd Yylse O, w gt 3d dzy d3ts G dzc
9 HfBBo' ' Hdzsets Myj kO’ ¢ . | Moz B k dzts
fslsky desmls' ccOdkzkzL BHY  dz dzgdlsoa ©. G HYJ
J e Odzp! CSt5°, 1 Oftste’ L €2 fig©OdzOw Gedg@s dain’ € «
odtsBdzd ylso O 20 %;dzd hsits 184 %R 0 2520 Ctastsyy ‘M S Stets
) ftedWtcsdzlstseo diro tBpEHARNEWE" 25 7 &8 dz0OtIls '2 0 4
[d2 et j s8R, | D i4shdb)L,! M RELEB %)n,' Sm Rt fij
(-66 %), [ d¢t-84%) dGsGdisL go Odzdzy L 3" dzad o d t
BjHEZ d2O f jto' sH HEts 2030 stk L O thyg @O
hto ' HBRASMW L dad ¥ joggdetkO o 1f 6% B 263 s &6 %z

{BdBINJ 2O HEMskzY do' Hips™  dgyHj edptsin dEdis-te dgizH
&z md, " dz M Csetsmyf sHOMm! ¢ f ts dzw L
Ldzdy J dzdd3 L OMlstsmMkzeo Odzdzv &3 ¢ 4 MisdydH ' o,
WOCIstste' o, hts L O OHWIs! BO2BEZISdZ &3 f L
" d34 2.

Oz Ly " de'Hdzd ylso O dzOH O dz' BlzH] f il
s sHOteMmlise dzO M j dzj dzdzv . 1 HY " dz0 dzgd ylso s
MzyoOmdedrs Mo ' stsetsmtf sHOMm! Cdr Isj dzH j dzy" 2
w MO udtejL Hwtse jHJ dadaV | & tstlgtlzdzgs® ) ded - dz0O
fto' stedlsjlsdzsets MlsOlskzmMkz IO HtsMwWeElsd f i
LSO dzd .



183
Il R [ 1 sR

v HdMJ telBOQ 'Mdzj dzts Isj stej Is d Yzt tolisif @it
odt’ M j dadaw 90y dzdotsets dOEZCBSoatsets L OoaH O«
B ssHdydededs L b IO tcddzeC k2 ftosHEZC Y B H
ClzsB Odz' dzd - PHECHMEL d Bdzd dzOMIBY F thlztzslz 0 G dets o €

1.1 MlsOdztso dzj dets, hts tddesC §tosmisz8 s M
My’ QdEEsdy ydzze Mmdmisd d3iz, hts WEdSyYy' d
L O¢C sdzO i3] , Odzfj ®BO’ mMets’™ M jydwWw" ydz' i st
LOHBodzj dzdz? L tesMlsOs ydrmr f§slstcjB MiftsydocC

VL OG Odz! dzj dzdzV dZzOkzC s dnA fsedzv"H" " 9 H
HY ' dzr dzgd ylso ©é H O f' HMIsOoad Mmlsea jtH) zo(

os)

jCdsd yde 2 & lsjtcOlskte' ' fdzé s tetsL B
W stedszo Odzdz” . | s dzts olizls W sqistel i b Offdzey H b Oy
LOftesf sdzso Odes 5C zOflsd MS ZOHBe ' | dzj

WEdeC y' sdzzo Odgdz?" cOdzzL ® BHY " dz dzgdylse ©.
imMdmlsj BO jSCSdetsdz’ ydedr o Hdesmddz, M s MCo
SO tesLftH' ¢k - QthydswEad dif tc sHdz'C Is n®HtsYts o
WOtedsOyj o lsd ydets' ,0 f tdstsdisiydzts alz®1R 1© ‘dzdzw i tsfnydz
jdZsts i d dzdn M & M CsEsMY sHOEM! Cdn
"fdzzs yde f°  HRtH' o,  sdidizizdzdgs f{ffip’ @) IsSj tiac
Ckzdz sktc o9 OQtclsts tesL e dzZ" HOIsd wW¢ toddz s d?2
ftesHiZzC y" BHad A Hzdyyds o © Y sLdy' sy’ dzf
ftoesW ' &zOSCIsdSd L O-Rotster 9 Odz LO HBY BBBGE
LOf ddzj flzdels s BsW * dzt dedrm M’ dz' M! CsetsMmf sH O
2 . Il dzs LOWMEO Odesd3' ipds'ste@MEJ CIsd Mls
JsOfd MmlsOdstso dzj afdalrlz LSO HeHsy ‘odf'lsdkdzyls o © v €
BHY ' dz dz&f ygo stsH dzO L MistcOIls j ¢ ' ydzad n Is C
' dz ! Csemf sHOKM! St odtetsB dzd ylso O,
tcsL o jHjdadzw ° odCtstedMmlsOdzdzy BHY ' dz Hdzv 1
f ' Hodh jdedzw R ktetsy 02 desfyls’ , o dfipdsts saf qydzcp



184
ftoesdsd mMdzseo dzfpls* . AW ¢ OdkzzL* * de@28B" dz' v
90y dzdo s MC AZOHBo Y CLkzdz skztedes™ M OHN
O ' L dg oMY @ls'dts dz aidta Iz ted®d dzzidas gz O 2o
LEtO dzgd o Qdsdiyddd-= SLdsddOr Mftedw® to' L dats
Edsse Mftedwisdzdodr ftodtesHdzdr EZdBise, B OG
B' Bte' L desdzOdz’ Isdesfmls® , ECtcO’ dzgm: €4 BHY W dz

I HY " dzt dgdylsots © uvVCtO’ dg fWlis? M fzts Yy § dz
HJSCBBets MfsmMtseBlkz LBtk BjHE HES BBElsdsc
ftesctej MM Blzo LsBdzjded? " Mdzw od dzOrtSH EZ
oYJj ded.dd telisC sif so d Y os. AJ2 o ddzOr ' H My to
f Of' ydzd yls olO off  CotchP [ tiplgtO ddtpep 'ddg rlzts, M 5 dzO
2@ dzr "ddis odutsBddSitsd3 BJHE B | ottty
zO02B"' dz hdr odtesBdzd S ® IO jECMytstlsjte" ' o

1 tesLodlitdz tddl o’ jCdatsdz € o v
BHY Sdzdudz C dets BHY W dz dzdylsets MisOdzs § ted o C
LEO dzO OCIsdodes oL O BSH " L dz2OkC tso d o
sjrndetsdztse ' © HdzwW ftsCtcOh jdadgw k4§ tcOo dz' dzdgw
ftsdz" §hjdedgy wCsfls' totsde@ CS 60O deigtsMisDde dg
tcddzC 2 Msddiizdzs * ttsLoadlstsS BHY " dz dzd ylseo O
y' WOClsted, Bsy 20 Mise jtcHy o Olsd, h ts
COdzzL LY L cdzdetsSCddd ' Miststed yded dsd ¢ stc’
E3s @y oOmdets” JjCsdesd3’ € .

3. 1 d¢ sted Mmls Odzdaw J Ssdesdzj Istcd ydzd A 34 |
MsOIsdmMisdydz oL O ddsL o bd6wLCd d3 3y to' L dad d3c
0dzOdz' L Is©O § @ Oddsnze @daiz'. B OGOISBIHEOO IBHE
otcOrRtSolzo Olsd MS QHOdzdItsH & s dztisd® wadds' dzt 9 Olsd

OdzOdz' Lz to' L dzd n My d&zOtc® " o . ] tcsB Sis
ftcdC dzOHdzdr flotsSCteOd3 HAzW S H § dzt 9 Odzadz? Is O
L OMme " Hyde, J Stsdetsdzj Isted ydzO BOGOIsts Wo@Yls

AGMEMOD &O‘ L doOyds fjtcjoOcd o {tstc’ o daw



185

fsmftedwdzs & odetste’ °~° HdzW ftotse jHJ dz
AGMEMOD tesL s dzj des MmdMmisj iz j Csdesdsj Ists
LEteO d& SO L H' 2 fdd$ Hats dz=iisize] Qiztzdza"O dddzy j dzO tet
[BHjdZ2 AGMEMOD, odSstedMmistsalz’ Is! MW  H dzw
OOz Lk fsdz sdSd k& M jte’ M d M Ssets ¢
ftosedatsL o Odzdzgy o dtetsB dzd ylso ©, o dlstcOls,dzdf
My zOte” " 9 ftsdz' sdSd dzO OctOtedzd?2 MJ ¢ Istst

4.] " HYi e Hdes HB fteseo jHjdzdr HBMdz HY,
BjnOd LBz wjckd® o Odzdzy teddzS bk fesHESY
LOL &z2Oy0O‘ Is! mMw, hts L O W' y' 2dedd3d H Odzd d3c
70 IsdMm. s ts dzdz. [Mdese dzO YOMlsC O o dtesB dz
dzOMmj dzj dgdzgv , wWGCO E 2023 twsy' MlsOdeso dls!
f" " Hfted® d@dgMlse L O BMlsOdzdz' ¢ d L dzOydzs L
BdzdL ' €5 20%,Bdafit@ 0D%, @it 820 2 3 2 sy

l BBl IsOCtsy L OLAdOyYJ dts, hts yJjtedli
sCkzf Oy © Yyomlisd dzd sjtcdlsste’ 2, 9 C dzs yOF
fso detsd3OMh IsOBdzlz o " 2 dets (s ° o 2022 tc t
HA®HY " dz, Lik2dses Odts yoOomisddzkz §0O0Mm' ¢ OB
fsL dzdOyddzsmw dz0@ L OcOdz dz' dg' 2 €' dz' €S sfyls’
BjHEZ IsO 'd"ts' fJtesHESY" W BHY d ddylse O.
B HE MEBteslsd Mw =20y 8Sd] dzdor Cf)'daz £2 Md&g® 1 0.

10 tjLizdz sOOR fteso jHjdtses OdzOd
BHY ' dz@ dzd ylso O hoshils Ozls B @rgzdatizgf d3d f totsB dzj d3C
odt' hj dzdgw dzaj Is' dz € d f tshtdasCL o dipty a figRBlzdamg
ftosBdzj &3 BOsHDoteiDLd dIsC 2 cOdzEZL ' BHY "W dzd &
vy Hic' B dzislstso OtoldajzO 9d@zts @ dztf 5 is 0 € O dz@zgz’ o
BHY ' & dzd ylse O, dzj H sfis Ols dz' off tctso OH Y j dad;
HsMwcedzj dz2 bk Isjrdesdzse ' ydad = dzOdgd € s @ lsisfj

5] tjLikzdz sOIs’ ftetso jHjdedr HESMdz HY j dz
&34 H Iz £ 2022 sy’ sy dz¥ 9 Qofpw o 9, 01



186
LesMsOddd L' Miwijrnd S’ ydd @3 Isj G sd3 f
2030 ' ¢, ddajjes Miftbdigqdh jdedev a5 s dlslz o

ftesHEZS Y 5. | dsBOd dd2 tddsS ®&jHkz
o kjted SO, | o o601 KL O SR toj ¢ 5dz,
I gL €d2 wR'H, oOWtkdCo. 1 0 Mo ' &0 dzts

BHY Bdzisf' d3j 2, O LOGOdz dzj odtosB dzlZybizts
1 "edzg ydzg' 2 odBitedy’ d Hdwkz' wz¢, o | otot
fsm" HO' Htelzg j Glsf ¢ jJ Odgnu 'CBElsiFlp! Cttsj ¢ °
btecc j dzsd dzO L O2 &3O ‘H jidgde "2j o3 ififaydiyi'dzO 10 dedla te
datSH' . 9 2021 ttsy' .(L20R d&dR7)id 5 ol(i2K8 6 s

ddzOdz' L. Mo " Hydl!, hts Mo Issoad?2 ' B sStc
E 2021 ttsy' LOCOd dzd?2 tsBE' @ ' 6hif IS tcksdsfy .
&0 14.1 IsdMm. Istsdz B' &z hj, dg 3y kE 2020 o
B HE MOdtseadls: 1 725 733 Isdfim. ‘“otts Ik

10 " HMisOso ' ftcsco jHjdese s 0OdzOdz' Lz o
dzdh j dO 60% L OBJj LY Jjaoyud tdad 2 dzdfizy Is 5 @3. o |dad fn'dzt
"B stelsj etsdz A3 H Iz, Csdzso dzd &3 f sfMils Oy O dz!
"R stelskz st Mw L stejlst R SO dzg, L OL o9 Ppyo:
2022 ttsy' L d2O0 ftesHO®ZO HB | & 46. 1
‘Bt 9 Odzt Isdats’ odqtelzyc d. ¢ dzj Y teg L 9 ' Z
fjhtejhOCtHd ' BYftstls d@jHE o | & L & jut€ jicHOd
JSMiBstelsdzO y' dzO | & dz0 dBkzdz Isd W dzts te dzd 2 C
sts?2 yofm w¢ ' B seledd CFC ZOH O 2, 65

1 OL dz2Oyjdets, Nts " HfdMOdedzw veEtsH] f tofs
tesy', O thtBdzdot §dtsy jdzdz? ftets Mmlso st
ststcc ' o dz (111 1lu), Mftedwdzs L B dz' " j dzdz®
fsyosCRdzdo btcOBtE z 20220 |8 MCOMEkzo OAdzO
ECteO dzfp! €2 jSMitels. 1 btwOoadz 2023
L VSO dets® Blzdzd ftocsHBOY jdg HB 2024 tok



187

6 . ] tsBsls' SBGkzdzsso Odes Mdzase dz'
Bsy dzd o sfls tziz L b JIsE kY, &zOWA[ yls offGe j H Mis O o
Isj stej sdydzd?2 WlkdzHOd3j dzls, hPts odL dzOyo*® m
tcddzC sosets Mijcedzd dzlsk dzO tsMmdese * € s dzj € fr
A" LOMOHd BOLE®¥ IS MW d&O dOk < ol '~y dets MEdh
BHY " dz! dzgd ylsoa O, 2tsets of dzdo dz® € jsUas gy figldz] «
[ Hdg “ o8 L Cdz6 ytso dn Ctsdzyy f sz Odz' dzd n L O
BHY  dz dzgd yse ©, hits o9Cdz6 yo*' o Mmiejg JWJj<l
LBJtejJ dedgv ' Hs'lst¥ic s Qiztsdg@idaz" | dzdzv dzj ¢ Olsd o d
MijtejHtsadh j. wdzhtste 903 dzdetss Cwdzyj flszOc

BJLYJSd ftsHEZzC Yy BHY  dz dgd yso O ydtedli
odtsBdzdylse' d&jHEZ, otMCEkz IO Istg;t JC O s
Cadz 57 o dMsC 5° wetsfls® sO o HY 8 ' H dz
Ctsdzyj f sz Odz' dets® LOMOH B¢ ‘ tesLtesBSC O

f ' HstedBCd SCtdS kte] delstsmf tetsditsy desfls® B HY '

10vMtse Otes Ctsdzyj § sz ®dgL dz'd Is CLzO ) @i aizS Iz
BHY dzr dzgdylsea © odL d&zOy0s Is! Mmdese dz' f tod d
EmMf " " desets tetsLoadlsSkz HOds’ COdzEzL ', L O
sy’ Odz' ded B SO  § € tsdatsyogzvy dzg dsg ¢ IsQ@ffip foigtsialas
BHY  dzf dglPGzp@®@ L o d yoO2dzes 9 Oy dzdots ff tetso sH (I
o' Ld Yy dz se’ tddise’ COljetste’ . Aj2
dzj o j dzd $° tdLdSq, djcSts OHOfkE k! MW HI
ftedBkzCtsodd SO dzj BO° L dzOydes’ §tsdzl zts

7. | tcsB S Bedzs odL dzOyJ dzs L O HEY
AGMEMOD ¢' dz €' Mmded?2 ofdzde WOCItte" 98, W
tcddzS 2 oBBjHEZ lotctse Pz’ .d3stsH § dzt 9 Odzdzy Mg §
2dse wded i3 Myj dzOte” W BHO € csOL P K O dFOE
fjto' sH HBs 2030 tsClkz L odSttedmisOdedzy o5
AGMEMOD. 10 tojLizdz sOlsOdid ff  HIso jteH Iz Lk
dzj BEZHj|] despdlsd Htsocdtslstcdo Odzd?2 off dzdo  «



188
o dtsBded Yylsgt© dpjyqitlzOte’ wd3d c¢cJ1 OL B9 d2e Is G
L d3j dgh j dzdzv o dtoctsB dzd-q4 B9 O) ® HQY3J Ot Yy 'ds dzf J
LOftcso OHY Jdedzw " HIsted &3¢ d MjSCltstclz BHY'
odesBdzdysoa© &BjHEkZ EZ 2030 sy’ IdziBHzIH2|%
L dgj dgh jdzdz? BHYBdZJddr M 3j2 L O MyjldGs. "
sts?2 Y4 YyoOm LOoHwCd oftctso OHY j dadzt HJ 16
' Bj2 LO fHtosedtsLtsdz LtetsMmisgy d y'4da Hd
o dzzIlstc’ " dz sz @PyddEOHc " LVARlS to i Istsds B Oy d d3ts,  h
¢cCOVI De L totsf)ls O dzdz™ y' dzd o 2030 ttsy"

CriteyOoadzO ' HIsted &3¢ Oe dz0e f OC d, ' HBLE
odzzlstc’ N dzt sz, W dif 22 A0 sy’ st o dzv dzts
8. | tisktslkttsiBtetsB dzj dets ftetsftse gy’ = Nt

QO tewHdj toy Oo dats’ ' HIsted &3S . | ds@ deljdzg @S BERH H'C
ftsdetso dzj dzdz? SO HtssfteOyYs 9 Odedz?y L OC sdzetsH O¢
5B’ L dzOdets s hsHts 90y dzde sfMis’® HY O@ARG Iz E
Wjttdij tesdi "ydz® ¢ stdp Iplzgdkvdzj dzdzw f slstcOo d B H )
o tco OHY jdzdgv dztse " Isdz' = Mo  seadm KOS
fjtojtesBCd ftetsHizSYy" >, LB dzt hjdadaw ¢ tstodh
wEikts G O Htso h tsG ts Wb di g sExzz § Odzdey scts L
By Hsdesmdzed B3 tshdzd 2zOBI, L odlsss § dzj o3
OBttedc jdedzdi ftstc' H BHY " dz W tstc dilz o O dzdzw
Md ed3gd desOy* v, Mlse St dedz?  Hdls # O l9COIsd ~M Is § t
SBE‘ dpelzOtlzg’ L dzgdm HtosHEZCI® 9 WC '@ Ofglzdz'* 3 dedH
kshts. [St' a3 yYydr WOSClktste' s dzOHLodyO?
Codembkzdz' sOYy' 2 d20 tesBtslsO 9 cOdzEL ' BHY ' d
HOMIs! dsy dzde " Mis! ' He dhhdsids tsBY 3 sz |
tddSk, §hkCk ®sydkdosmlsj?2 HbY Mo St
ftedLojH] HtS LB ' dh jdadz?" MOBSL O2dgv Istsls
SO My’ Odz! desets HtsBtotsB zIsk2. dzOfj dzj dadaw fy°



189
gl ReJISRS{t REVOLRM [t []

1. 10ykt’ &z w. | . dkzlsdz Mls! § sdgv Islsw
[ S sdesd3’ G @00%i1 s1.0i &+ . -110.8

2. dlsOldmisdyde] ftesedetsL zo Odedzr € tsdz' ¥ ©
OoalststejWw. HdM. .. GCOdzH. J ¢ $dteydzORE:OHO 8
sBdz' S SO OkZHdbEkz 1dEy¢cB&BEBOME v tcO dzd

3. red3dy w. w. l Oy dzd o " fMis OGCtcOtedzts G 5

Octf csHs szt Y’ ftesHEZSCYy" . / w. w. |
OCOHjM I EME 3 &, 6226r1 0 .
4. 1 kuOt uv. . [ Ot jIsddze o Octotstf tots

fteOCIsdCO: 1 0oy. M Bded & -mwdzv flslzsezefozs |,
123.

5. cyJdeSts [. [. Atodidzo Odzdzy sO tcj Odz
BHY " dz! dzgd ylsoa © v € tcOr ddd ts d3d dgts ehxtise td QH 18 ts A3
ROy sdzOdz dzd?2 Octetsj Ctsdzse ™ Yydad?2 kdz 9 j tefd

6. 1 k2HOt, U . it sLodIlssC BHY " W dzr dzd yls o
dzj sB R ' Hdz fls! BOtS jIsddzc s 5° Cstsf jteOY"
[vd SMIs] /| vOttOlg] pikBPd/ f)! U dEkzd@&Oy "’ tsd
dz' o ti2DROj b 7 ¢ 2 -49.6

7. sttOo yJ dzf ts [ . 1. [ jssHBsdzE ' ydz
f* " Hfted® diBMIse BHY dz dzdylsea ©O. [ CsdesB ¢ O.
58.

8. Y jnftso H . o . t sdz' § ‘BHed dg diztf'yls oo &
J dZssd@sW  dzt dzgd s M dzr M CtsetsmMf sHOtem! Cdr ¢
dzOkz & ®001.6 -~ D.¢ . 778.

9. JtedyjdeS s 1. | -4 € Bsdas @dzyudaO y L2200 H

tcddzC 2 ftesHEZGCYy' BHY  dz dzd ylso Otso s O Isfpls
C OdzH . J ¢ BBdz. dzOkz € : 08. 00. 03. MmOt ' o, 2
10. cyd deS s J . [ . [ Istc d &3O dzdzw ¢ tsdzS Iz to |

flso st dzdg? ¢ cztse Oz ded R ftesHECIS' o ( d&zO



190

9" Mmdzd ¢ LY GBtesHM! CBE S 2Oy ' sdkOdz detsa'ts
J SBdesdz’” ydz' o' Hdezsmddzed SO Mo " Istse j -18Gs MY &

11. Jtedyj deSts 1. [ . vjtstej Isdydz f"  HRtS
ftosHkSCYy' ~ BHY d ddylseO. [ SCdsdy ydz ,
Octetsf tesHso sdz Yyts’ 3y ded®td-if c@@IOIs.j s @izd, 1
. bHC[ MO § dz* Me. 6MOLS o, 2016. o. €

12. e Od3ykz¢ 1. 1. dlsOdz IsO IsjdzH j dzay'
tceddzC " @ BBjHE. [tdcHd?2 eoyji@l?2. 2016. -~

13. | efMsOW o6 90 I ., 1 OL Oucg i€ sz [ B H Y] ' talk
LEtO dz . [SBdzte' v ' fdesHSCSKdMiskze O

memtyf ' dz mise O: BOHEHE @C Is . wwRDHdEN's Y de] 4 drO L
vjtodetsf " dzr @ stetsG15 2016. y. 2. w. 13

14. I dlsedy* €SO [. [ ., Sty dgagv Is|G frds.d
tcsLodlsClkz cOdzizL BHY dz dzd ylsoa © o LEtO
JeCBdesdz" €. 248 6. -~ 4. wuw. 44

15. stcOo yj dzf ts [ . 1. [ jsBHBdE " ydz

f* " Hftcd dBMilse BHY' dz@ dzgd ylsoe O. [ ¢ sSdztsd3’ 570.
58.

16. 1 owme oM+ €2 1. [ ., Jljtejdz ye¢ v
1. o . it g CIsdoed Stec Odz' YdzsG s BHY'
odsBdzdylsets ftesHsoasdz! Yy BJ L JGCO:- L

ftcOCIs. CtsdaW. rdB¥e6zdte: 2016. w. 170
17. cyjdeS s [. [ . Attcd3zeo Odzdz? 1O tj Odz

BHY  dzt dzd ylseo O LSO dzd : B etdsc O W g I8 ts d3drt
Oy sdzOdz! dzd?2 Octetsj Ctsdzse ™ Yydad2 kdz 9 j tefd
18. . stOQoyddeSts [. 1. (tLeadlsts¢ j ¢ tsdzt
o duz¢ so d n Z sse OR . [ SBdesd3’ € O. vif tcOo dz'
http://nbuv.gov.ua/UJRN/eui_2014 2 34.
19. vkteddzm? €2 1. [ ., oéHOBY:zS [ . .

BHY ' dz dzd ylse O. 1 OkzCtse d2 o' Mdzd ¢ 10y’ s



191

ftodtotsH ¢ thtzd ML dc@ * dzd . gjtc' w: U n dzdzts G
fesHikzSCyYy' = IsoOtddedzd ylsel®. 2015. 1 df. 22

200 1 S jody 1., r oz jodyuy [ ., 1 dotse
Moi lsosoett toddzS 2 dBgHE: MEyomdd?2 MlsOd
Agricultural and Resource Economics: International Scientifitofrnal. 2018. Vol.
4. N 2. P. 3754. URL: www.aregjournal.com.

21. I s2Iktsady 1. ["Wd O djejdzHd TiHO:
vjtedetst " dzr 1 1 @9 BO&zOdZP3 D B/G .0

22. Jtelkh jom! Cufdstfte’ WC.2CtcO’ dzm! S5~ dz' Is

sdz. 1 [[dzjCtesdzded?2 toj Mkwhm] /[ [. tkh
ledds' s. C. K. fshtse |y Eestus]s. ,1198 &6 1i .M.
(cf ' IsjtOlskitcds f OBO W ISE d 1 j youkds O dzd &1

http://litopys.org.ua/hrushukr/ hrush414.htm

23. 1 Bdtcj dz¢ 5 ¢. wddBotsdz' CO BIHE o ftot
3 Istej dzgS s [ dzj S Istetsdzdzed 2 t6j Miztefm] T 2001.7 If dstfdz’
8.iw. 16T Jyddz HEsMiskz z: http:// nbuv. gov

24, stk 1. wStdd d3iJ Hsdesmigs.c:s [CTOMIS J
20127183 M.

25. 1 Ot 3y dzC 5 U. t fszOdz! dzfj oS tstedm
eSHddzOR [ [(dzj Stetsdzded 2 o Mztm] [/ T¢ 4 Y B
H s ) Is bkttp:Astvolyn.info

26. dtc' Misslsjd . whksedy o Ottdde / ot
1.1, sOfcfseLw delste |58 f.996.
27. [vsBd dzgjy' S$d2 5. rikOd &0 fwOClk

[ e Bdz dgj yif€de" &, 1941
28. 1 SH dzZOteykzS | . W [IsO ) O®isadl§ EHAlz o yj dada”
[ . 1 8HdOtykzS // whbstste' v ECtcO’ dzfmi ¢t
s. , ©RIOA..T 471202
29. 1 SHdzOteykz¢ | . [ . rs ' Mmlstste’ 9" Is
I SHdOteykzS // ztmMsO & OkbsUz.Odzizézd € saf @ Is ¢


http://istvolyn.info/

192
ofMjime kdg 5° kO 'Mste' ' e ' Isd, d&OkESJ
[ {1 LSO dzd, ©a-HUzBk it . ci2@ape T dz29.08 .

30. 1 sSHdZOtYykzS | . | wimistste® W L 9 dIs¢
vete® / 1. [. 1tHAEOtykzS // whbbsttedyds |
s "d3. 1. 1 Odwv ; 1. Nl df di~ 22cde>dgf -pSes ts e

‘.l . [iGdzvigD62009 .

3l. 1 QterniBgjdzS s uv. (1dkzOodz dzgfj odCtstcdm
tcsHePr [ [ dzj Slstesdzdzd?2 tj MEtem] [/ wvitl PEHK
H s s Htp:Astvolyn.info

32. 1 sHdOLYykS 1. [ . whbbsttdydO® f§f Od3 Wl
B YokL. d&OECBO O ¢ tsda¥ . L dzO'C,ls zDfdzj fdaf - Is df
tsfhe " Isd, dOkSCd ' Ijrd €d : 3 cGtlzH s 2 0d
1. 1iQdes Odzfy' By . 20D.7 .

33. 1tets L Olse jtoHY Jj dzdgv wdzmlstelzC y' ° h s
~noBtsB ' Glstclkz' dz BHY ' W dz ' dgffSjChiLls ty tdsiztson |
i Hdyddzd -~ 9 9o ' Hhitt®0zakbrirada.§o0.ua/lawdsRow/z0031

34. 1 tots BHY' dz dgdylets: 1 0O0Ctsdz v ¢ tcO-llidzd
Il " HedsMo' dzDigr sCtcO” dzd. 2000. No 21. &

35. ltes tshMdseods fHwddydfd SO sddhised |
ftesHEZCIs' o : 10CBsdz VSO ded o " 4t .23 ) ‘GHetkz
ljerasodzs” tOHd vVEtO dzd. 1998. No 19. d

36. 1 dlsOdzdz? o dC sted Mis Odzdzevlz CHsjh tdsy @ o, datdf o
H dzw Wi} ipG=dz ' Histcd &3¢ f'  Hftcd ' dBMiso C
1 smMisOdzsoa © s OBt 'dpj sk ¢ tdO "ddzednls © * H 6 Is tc O ¢
[W' 'y 2dzd29 " Mded¢ uvCte® ded. 2005. No 19.

37. 1tots L Olso j toH Y j dAfiaE O adiotafdFO Is@ ® lsiZse d Is €
BHY  dz dgd ylso ©: 1 0¢0L [ ' d& MsjtMmMlsoa O OGts
OCOHjB ° OcwOddr d&OEZS o' H 20.09. 200
2000. No 43. g ls. 187 2.


http://istvolyn.info/
https://zakon.rada.gov.ua/laws/show/z0131-01

193

3. 1tets L Olso jteHY jdzadew 1 BteWHSCEZ (st lzf
fdzz» B°  Hj toxjOsojdeyf dzOtedzts ™ B Hdyddzd, ud te
1 OCOL | bdzsodesets Hizigf PEIsst® o jilsjted dzOts
27.12.1999 t. No 49. [W' y'2ded?2 o' fded ¢

39. wdzlstezCy' v hisHt 6 jtej H j dedBvH s O
1 OCOL-odesdzts HJjte)y Oodesats " deff J SIsstcO 9 j Is
2001 t. No 9. [W' 'y 2ded?2 o  Mded¢ v SO’ d

40. | jtesHBI. wiltt'w [ Cdzj Clstetsdzdz 2 to
itixdd Htsmiskzy iz: ht tc@perodot/iedexshtmiet / i st or

41. 1 J BYO0s w. [ ., [dbyjdss [. [., L
LSO |dEO Isj dzH J dzy "' sstce " o dz' OcGtetsf tetsH
"UCteOCctesf ey tsHEZSIsdo dz fyls: ", 2020. 41

42. ANBstodBzo Odzdzy SO WlkdeC y' tsdzlzo Odedzvy "to
(fOCIsdyudzd?2 fsf' Bdzd S P s/. 1)1 Quted), 55601000 . & .
43. [ St ydzdO Isjst' w: 1 08 y. f sf)" B«
4 OB dzz-§ O9 dM¥. , f jBjstetsB . 110 ushpHH 0 2.0 4 .
44. [ Mmdeseo d J SBdetsdy’ ydes'™ Isg e’ I Qo w.
. dO0REREZCO.wdkhisdlskzls OCctcOicdz8 HS sdsdz’ ¢
45. [ Mmdzseo d J S Bdesdy ydes'™ Isjtste’ " @ 1" Hts
1. 1. skzdkSts O '"d¢s. 1A ik .& 600.6 ¢ 0 Ori
46. [ SBds®R YdzO Isjtste’ V' H@swyzdsS § & dzty do
1 OL ddzjoebdsy©.oa dH. , f9 t8j totsp-ld2®Agay 8 70107 .M.
47. [ S Bds 3’ ydzO® J deyd S dzstf jH" " wW: v Iste! 5
[Byjtedd?2 (o 8. :tcjufH)Ools yddk. yJj dds®5 2 ¢F
48. [ Mdzsjolds dets 3’ ydes®™ Isjitste” ™ [/ w. 1.
sOdz' M jdzgCts SO ' dz. | @ stejiH .l Ag .¢ IS.OM[H=RY W tdi
49. z§dSbkdv¢ [. 4. stdyjfkzod d
OG tcOtcdats’ J S sdztsdij IStHH s disjets tayjdsfRS sOMmYy j O s
2007.0 ©~ dD.4. dax



194
50. A" dzd, odlktOkd, fttdeklkCd Octt ¢
fesHBo sdz ydrn tod dzS w0 O tojulh P,5[850 P . z 4
51, ¢dgHte' 2ykzG, J. 4. [CtdsB ¢ 0 g
Ctdsf dzj Sk [ uj € Mmis] © i§ HiobkadadB792M13
52. [ Od' €, f. [Mdzsod OctOtedtscts ' HYts
1P deseoukzSl .l f, kBPYIdCbY; 0D toj HWGEHS 221
53. ABtodizo Odzdzy 1O WlkdeC y' tsdzlzo Odzdzy tod
(feO0Cisduyded?2 M’ Bdzd &) [ 85 .C:Misdi¢ S 516209 GsQy

54, | tsteW , . W. lLO" 3L Odzj ¥ dz2' Mmls 3" N
BOCtes ] CSsdetsdz’ S8 9 VCtO dz sug S Mish (iv,
317 .

5. s d&zOfMmdwW" "™ ¢ Oy" w " demisdlskzyt 2 dzd A .
[ [ dzj € Is tc ts dadzd 2 tcj Mztem] [ J 6 Qo dzd 2 € G
18. 04. 2100 d d3 tc . H ltp:/lsviavf.hada.gov.ua

56. [Mmdeseo d j S Bdetsdy’ ydets’ Isj tstc [ U j !
I . [.1" &zd€ 0O, ¥s .U -z Cdir@tO] 1 y6Bdzfm, 1999.

57. . weoOdz¢ €8 ¢. ). (dditso0O t' o9 detso OG
ZLesHY jdedz" Mddz fsfdlskz * fesfsrdy ~ [ v

LB. dOESC. Oy [/ vjtedsf’ dzz ! €d2 dOY' &
l. 6. r 4 " 2 (Cdzsg tedztsff HAz) : ISOdH @a dzd yts
Ul tedzetstf * dzv MiOUAs clals cdzO Y Ctsats 3’ ydese s kzdz' o J t
20150 v. 4 9. D.4. 028

58. 1 Oteyd dzS s [ . [ . [ JIssHtsdIEE " ydz ' H-r
tcd dz Iz M dz M CsesMf sHOtem! C° ftesHEZSE Y
l Oteyd dz§ ts [ [ dzd € Istets dzdz§ 2 it Jeinztemy smls
http://econommeneg.btsau.edu.ua/sites/default/files/visnyky/economika/varch& k8l pdf

5. [ stefsL I . W Bl BEESE YydzOMdmYy J § 96
tcj Gzdzt 9 Odzdz? OcGcteOtedzsets teddzeS z / / 1" Mmided ¢
2004.-- 5.


http://www.rada.gov.ua/
http://econommeneg.btsau.edu.ua/sites/default/files/visnyky/economika/varchenko10-2013.pdf

195
60. A tStcdilz o Odzdzw Is © tesL o dlssC " HY t
odsB dzd ylse O: ftsm' B. z §dlsOdzdzv =7 8. : 9 "uH
VOGP, ULUIDDOM.
61. 1OSCtsdz | jternsodets™ { OHd LvVSCtO ded. 1 to
cMf sHOtMlsoa ®© vVSCtO dad [/ / l " HsdsMis® )
(03.12.200@0) stcd@BIsdd@&ZF2 HEBCEZdj dzls) .

62. | stels . wdemisdlskzy® ", " demlsdlskzy"'® 2 daC
is. Mdzgso ©,-1928 §H0,

63. zifdqSkzdws¢ [. wdmisdlskzy' OctOtcdztsa
[.1s.: 11 A u@w@EB,0m20009.

64. | OtcW tstcfy o . vO uU.tJdBBOGdz (2006) :
OdzOdz' L Iz. ltetsjCls HEBsftso " H -5 I HH' dzk

fesHEBE® isO M d fl' Ssets wsLoadlkSlk o
sstesd oflsots | j dzsCsBtedls Odz

65. 10d CEOkLjd [. O [.10dwj (2005)
5O ttddSlk Ljdkd o ftdoOlddr kO L OCOd
[fkBd CtoOdzd?2 ~ BsjiedEsits yfggE’ 'HiSEB O  HdZOC

fosjSlsk: ofdzdes woLodwWLSd ' EwsHEdvy' = &
Wjittdsd. wdhlsdbkzls OckOteds’ jCdsd Cd, U
66. utsdzgjtejdz 90dz A., m. 1Od [jr2d

BsAzl] o OctOtedz 2 1O Ikteetso " 2 sz sdy
GtsMmMY sH Otec MIsldD(ToRAgeren vand B, H. van Meijl and Y. Surry (2001):
Global models applied to agricultural and trade policies: a review and assessment
Agricultural econmics 26: 149172)

67. vtk jddz, . (2014): [(Ctdetsdzj Iste
so - ftcOCIsd ¢ (. [ sCstem! €O HdMjtelsOY'
Powell, E. (2014): Econometric analysis of agricultural policy and practices. Doctor
dissertatbn. The Ohio state University)

68. s jdzdzj ted3dOdz, s., s. MmOff,j, s. Ot
sO ¢. J[rLEka (20088C Lk digdzls W' I Sd3tRH jldz' . ¢



196
moOdzdzy , 1" &34 yyddz© ( Kell er mann, K., K.
H. Schnicke and A. Osuch (2008): AgriPoliS 2.Model documentation. Technical
Report. IAMO.Halle, Germany)

69. z OdisMEzH " dz, M. 1 - (2008) . [ ¢ t5dzts o3
fesdz" sdS¢d SO fosedsL o Odzgdzgv : Isjtste” w IS0
1-18 (Shamsudin, M. N. (2008). Econometric Modeling for Agricultural Policy
Analysis and Forecasting: Between Theory and Reality. Journal of Quantitati
Methods 4(2): 118)

70. A. 4 . Yy d3° dz ¢f JIsH dydz tej ¢ tsd3j d
AGMEMODEé t Jj S Bd3j ddHlts 910clisH dgtis Hdelew g 2 L ff te
oY des’ t©WOHJ JSBdsdy ydsets WOSCERM Isjlskz
fedosHsSstedMmisizo Odzdgy vV CteO® dzd o' W 17. 12

71. 1 sdz' RS, 1. w., 1jtjmlse <, [.1., 1
tesLodkWse BYdzdr ftoesHEZCIS" 8 dzO tsmdatse B
2(72), leAg.. 1. w. 33

72. Nykolyuk, O., Pyvovar, P., Chmil, A., Bogonos, M., Topolnyckyi, P.,
Cheban, I. and Fellmann, T., Agricultural markets in Ukraine: current situation ar
market outlook unt2030, EUR 30874 EN, Publications Office of the European Union
Luxembourg, 2021, ISBN 9782-76-426493 Add to Citavi project by ISBN,
doi:10.2760/669345, Add to Citavi project by DOI JRC126768.

73. Al (2017) : dctcOtcdz 2012 Q .C Is d @«
Myd dzOte” 2 : ftcsG dzsL dz' sy dz¢d twssLoadlkCE
J etz ydets® 1O fsdz Isdydes’ MdlskzOy' 2 IsC

74. vsdls O ¢l (2017): 1 Blsj dzy’ Odz +
LEtO dzd: OdzOaiz' dtsfptf tdsHsSOUEEfY: A tdS'te H " W dz! dets s

75. 0o tsSG dzW H mM/ie uvVEtO dzd (2016) :
1" B34 yud ded : WOCIsd 1O Ctd3j dalsOtc' & ( ¢ t
ukraine.de/images/Fact_sheets 2017 de.pdf



197

76. AGLINK COSIMO MODEL DOCUMENTATION/ A patial
equilibrium  model of world agricultural  markets http://www.agrt
outlook.org/about/AglinkCosimemodetldocumentatior2015.pdf

77. Araujo Enciso S. R. Partial Stochastic Analysis with the Agldsimo
Model: A Methodological Overview / Araujo Enciso, S. R., Pieralli, S., & Pere:
Dominguez, I. Joint Research Centre (Seville site)

78. AGLINK COSIMO MODEL DOCUMENTATION/ A partial
equilibnum  model of world agricultural markets  http://www.agri
outlook.org/about/AglinkCosimemodetldocumentatior2015.pdf

79. Aden2uer M. CAPRI -CO8IEO®.s Twe pari&L |
equilibrium modelsTwo baseline approaches. In 12th Congress of the Europe:
Associaion of Agricultural Economists (EAAE)

80. Garforth, C. and T. Rehman (2006): Review of models for agricultura
policy analysis. Project report No 5 of the Department for environment, food and ru
affairs at the University of Reading, United Kingdom of Gaiain)

81. Philippidis G., Helming J., & Tabeau A. Model linkage between CAPRI
and MAGNET: An exploratory assessment. (JRC Technical Reports)

82. Tongeren van, F., H. van Meijl and Y. Surry (2001):Global models
applied to agricultural and trade policies.ewview and assessment. In: Agricultural
economics 26:14972)

83. Banse M., Grethe H. Top down, and a little bottom up: modelling EL
agricultural policy liberalization with LEITAP and ESIM. In Contributed paper at the
11th Annual Conference on Global Economralysis. Helsinki, Finland

84. vs ¢ sO ¢} (2017): ] slsj dzy’ Odz H
LEWO dzgd: OdeOdz' L L IbsyS¢d Lttelk M SH Ot

85. [ " ) dzOtetsH dzd 2 ssdzc toj M b6 dBsdzH
http://apimondia2013.org.ua/abethie-congress/bgilnyctvo/2@aktiv.html

86. w. kL' dm! €O, ¢. wdBOE' 2O, [ . ¢:
Cdzd 6 O tcj G zdzs 9 Odzdz™ tc d dz Iz d3d HIz. [ W
https//cdnregulationgov.uaarz/04/52£5/regulationgov.ua %D0%A0%D0%B5%D0%B3%D1%8


http://www.agri-outlook.org/about/Aglink-Cosimo-model-documentation-2015.pdf
http://www.agri-outlook.org/about/Aglink-Cosimo-model-documentation-2015.pdf
http://apimondia2013.org.ua/about-the-congress/bgilnyctvo/20-faktiv.html
https://cdn.regulation.gov.ua/a7/04/52/e5/regulation.gov.ua_%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D1%80%D0%B8%D0%BD%D0%BA%D1%83%20%D0%BC%D0%B5%D0%B4%D1%83.pdf

198
3%D0%BB %D 1%8E%D0%B 2%D0%B0%D0%B D %D0%B D %D 1%8-%20%D1%80%D0%B8%
D0%BD%D0%BA%D1%83%20%0%BC%D0%B5%D0%B4%D1%83pdf

87. | MO Cd2 CtHjCMm vCtO ded [ [ d
© H 16. 01. 2\W.013] xed d3 Nrot#ipldbvzada.gov.ua

88. 1o jtods dzdzv EZyoOmded¢  ®© [ JjHBoatseGts WE
URL:https://ucci.org.ua/uploads/files/5dad4bfda3e01791687100.pdf.

89. | LEtO dej toj odesBsdzdylSo ¢ M3y oz,
https://agropolit.com/news/14685ukrayiniperevirobnitstvemeduekspert.

90. dbkdBOtdzd?2 wtBMWeEe ‘' Bf stelskz IsO jE¢Mf s
CsHOABBd vsuvyrr. URL: http://sfs.gov. ua

91. | tso dz' N dgv Iststec * o dzw LG teO dzd C |
CsdzlstcOG j dzls” 9. [ jtey QodzO W' MC Odz dzO@ fydzlz

92. 1 sodz hdgw Issted odzv Ctoj dBIdB3d o dHC
20152019 tetsC (. [ J t6) O9 dzO Mz 4y B O
URL:http://www.ukrstat.gov.ua.

93. uvsdpis O 1l (2017): VIwlsjdzy' Odz +
LEtO dzad: OdzOdz' L. L btsySd Ltk ctsMmff sH Ok

94, | sSHOILS HB dOCOLEZ [ ' ottty GdD & .d!
184/ 82 1 d&zOdz f stcsHdzse s tcO2 tsdzlz 0 1OdzpzaY d B
HsfMlskf z: https:// zakonlO a(dmOIlg® vL. aujatd dzja

95. 1 tefs L Olso j toH X j dadaw I stewHCEZ ftcd Mo
Mize o' CIsOdgs ' dzjnds'tds@doCots d tzdzd yls o IsO v j n dzt
ftetso j HJ dzdzV -ff fozjj dgj Qaqits? dztietsB SIS d ) G O dzk
[ " dg' MiIsj emise O OGctcOtcdzts fsdz' sd¢d L Gt
o " MmMded ¢ uvCtO dzd. 2015. No 60. wuls. 1985

96. [ jlbdzdy' 0, . d.; ytsdgshEy' Cd2 w.
2012). 1ddibduyud Cwdlsjt’ yYydmlstsy stesHd
BHY dz ZCte®  dzin' € ts5° f stctsH d . 1 OkzC tso
[ [ dzj € Istctsdzdid 2] Nte[jd Hesiflszf &2: htt p: / /oipdf. n


https://cdn.regulation.gov.ua/a7/04/52/e5/regulation.gov.ua_%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D1%80%D0%B8%D0%BD%D0%BA%D1%83%20%D0%BC%D0%B5%D0%B4%D1%83.pdf
https://cdn.regulation.gov.ua/a7/04/52/e5/regulation.gov.ua_%D0%A0%D0%B5%D0%B3%D1%83%D0%BB%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F%20%D1%80%D0%B8%D0%BD%D0%BA%D1%83%20%D0%BC%D0%B5%D0%B4%D1%83.pdf
http://www.rada.gov.ua/

199

97. Regulation (EU) No 1308/2013 of the European Parliament and of tF
Council establishing a common organisation of the markets in agricultural products
L347,20.12.2013,p.671.https://eurlex.europa.eu/legalcontent/ENPOXIH1565695
003272&uri=CELEX:32013R1308

98. Council Regulation (EC) No 1221/97 of 25 June 1997 laying down rule
for the application of measures to improve the production and marketing of honey,
L 173, 1.7.97, p.1.

99. 1 jt)Y O dzO Mmdzzx B O Mls Otz dizdizf C 24 vQ L O2
12/ 18 hsuts Wtcdsd HJjtoy Oo degscts ) ldn@ls d(fipds'd
cl19" ' Is f tots ts f dzts o dz' J S sdets 3’ ydz f ¢ 0L
f Hited  ®Mmisee

100. 1 Q2. OC 0O . [ . M stelsdzed 2 f silsd da
MisOfdiese dzj 3 ° GJwmyjSisded / 1. -fs. 1
LSO dzff! CO OCOHjB v L-BOA fMdey 5° IssteE ' o

101. v d&3' dz! b. u.  dzOd3" €O o dtetsB dzd Yylso C
1OkSCtsad?2 o' MdedS vy EeBtetsH! CsEts dzOyY' dg'dzC
JSsdesd3s’ ydz' o' Hdesmddzed IsO Mo ' Istsoij2 OcI=OMm{ t
131-134

102. 1 jte Qo dzg®@ Mz B O LVSCtWO dzad L f dls Odz
SO LOrdMmlsk Mfsyde Oy  ©# URL: http:// www.

103. Honey Natural Trade. URL:
http://atlas.media.mit.edu/en/profile/ns92/040900/#Product_Connections (access
20.07.2Q0).

104. Phipps R. International Honey Market URL:

http://www.ahpanet.com/page/IntiHoneyMarket (accessed: 2020).20

105. Piaskouski P. Thevelution of the pattern of Polish agonod trade on EU
marketSel'skoe hozjajstVoproblemy i perspektivy; GGAU. Grodno, 2005i & . - 8 8
92.



200

106. Top 10 Honey Producing Countries URL.:
http://www.mapsofworld.com/worldop-ten/honeyproducingc ount r i es . hi
Lo jtodej dzdz20). 20. 07. 20

107. Trade statistics for international business URL:
http://www.trademap.org/index.aspxReferences (accessed: 11.08.2018).

108. A tstoc d3lz © O dadz™ G dzsB Odz! dats@ s ‘

" &z M Csetsmf sHOM! C5° Mdeseadded 1O . 1
e jdSts, [. w. YEceOyse, 1. 1. g1 Ek:Addy:
lzeOyso®©. sd o : 11A cwoére, 2015. 320¢C

109. FAOSTAT. URL : http://www.fao.org/faostat/en.

110. FiBL Statisticsi European and global organic farming statistics. URL :
https://statiscs.fibl.org.

111. International Trade Centre. URL : http:// http://www.intracen.org.

112. The World of Organic Agriculture 2019. URL : https://www.organic
world.net/yearbook/yearboek019/pdf.html.

113. [ OtC jIsddze 5o | Hitsfydz' H Y J dadz™ ZCtcO’ «
&ZOszdk®ers djHEZ [ Marketing research of
honey] i alliance capital management URL:
http://marketing.vc/marketing_research/ukarketingovodssledovanieukrainskogo
importai-eksportanaturalnogemeda.html (accessed: 20.07.8D1

114. Balassa B. Trade liberalization and Reveal Comparative Advantag
Manchester School of Econimic and Sosial Studi#865.1 Vol. 33.7 P. 99123.

115, A. 8. Y& &2 c¢crddzOodz’ €O odttsedzd yls
1 0Ctsad?2 o Mdzd¢ vy etsEHRUE 8§ BMdzB ] Is B dzC
JSsdesd3s’ ydz' o' Hdesmddzed IsO Mo ' Istsoij2 OcI=OMm{ t
131-134

116. Borowska A. Production, consumption and foreign trade of honey i
poland in the years 2004 to 2015. Roczniki Naukowe Ekonomii RelaitRozwoju
Obszar-w Wi ejskich. i2D16. T. 103. Z.



201
117. Gar ci a N. , Phipps R. |l nternati or
tobeeo. URL: https:// www. apiservices. bi

market_report_september_2017.pdf.

118. ¥r &\Nn , Al emdar T., Parlakay O., )
B. , G¢rer B. An economic analysis of
178. Ankara, Agricultural Economic an

119. Soylu M., Silici SHoney consumption preferences of university students
Journal of Human Sciences. 2018. Vol. 15. Is. 1. Pp. 1338
https://doi.org/10.14687/jhs.v15i1.5255.

120. Yamei Qi, Zhihua Ye. Analysis on the export and blocking factors fol
Chinese bee pivestathklmdastry. 2012.iVolald. £p.11ZB.

121. t ak N. Honey mar ket i n the opi
wewnntrzny. 2017 1438/0l . 1(366) . Pp. 472

122. Blanc, S.; Brun, F.; Di Vita, G.; Mosso, A. Traditional beekeeping in rura
areas. Profitability anadys and feasibility of pollination service. Qual. Access Succes
2019, 19, 7R79. [Google Scholar]

123. Gar c? a, N. L. The Current Situat
Bee World 2018, 95, 894. [Google Scholar] [CrossRef]

124. FAO. Codex Standard fdloney. Food and Agriculture Organization of

the United Nations (FAO). 1981. Available online:
http://www.fao.org/tempref/codex/Meetings/CCS/ccs7/S00_03e.pdf (accessed on
May 2019).

125. US Department of Commeridaternational Trade Administration. Honey
fromt he Peopl ebdbs Republic of China: Col
Regist. 2018, 83, 182718278.

126. Thrasyvoulou, A.; Tananaki, C.; Goras, G.; Karazafiris, E.; Dimou, M.,
Liolios, V.; Kanelis, D.; Gounari, S. Legislation of honey criteria anadseds. J.
Apic. Res. 2018, 57, 886.

127. de Oliveira, E.R.; Muniz, E.B.; Soares, J.P.G.; Farias, M.D.F.L.; Gandr:
J. R. ; de Ara¥% o Gabriel, A.M.; Mal aqg



202
of the conversion to organic honey production in family units of small farmers i
Brazil. Org. Agric. 2019, 10, 18i7197.

128. Allsopp, M.H.; de Lange, W.J.; Veldtman, R. Valuing Insect Pollination
Services with Cost of Replacement. PLoS ONE 2008, 3, e3128.

129. s zy* s. 1., [ OCOtLykzs¢ [ . 1. t ddats ¢
wlzdeS y' sdziz 9 O dzdzw sO ftose@Fd3d v& tc ykzdgfrp fif
ftod ¢ dzOH dzs’™ JCBdesdy € Is@40lsj-dz" € d. 2023

130. Al vi na Ori ekhova, Al | a Chmi | |
enterprise potenti al for measuring (
EDI TURA @Al ON | ONESCU RxEmalnA aB R A DOJoff &zl frpSk
1318

131. A. H . y 3 dz! , ¢ . r. [ " Btetsoa O ¢ oz
1 OCtso O CtsdeW j o dgy' W CcstdeS ko] dzs st tots
WizdeG y' sdez o Odzdzy ) sded o " dz! dzs’ Iststec * o dz'
dz' o j Bfidfslciiiztcm’ @8 ' fodesHBEtstcd Miskzo O da

132. A. Chmi | cFormation of an expo
beekeeping industry in Ukrainee; 14¢tF
the Economic Universities of South and Est&urope and the Black Sea Region
(ASECU) ; Ni tra, Sl ovak Repub2622c. 1 d{Ek

133. so ddetslzfy w. 1., lTtwdmwyd<¢ 1. [.,
| steyOdes¢ ¢ . l -] € bas@dzydz0y "L2AEOH d tetsL o
MC dzOH 59 56 5 Ot ded@Uclzlztsu C O’ dzd. ¢ ce-dbsme " Is. 2

134. sdh¢ w. [., ["twGLts"90 uv.l. t1tduLd¢d
9 VSO da . [t Odz ydzj odttsBdzdylsets i
[ " ) dz2Otc-tf ted@@ESC. . CtsdeW . r dlssd3dtc: -2pl j dets € [

135.1 JesHO 5., kL' [. tddes¢ BtecOdz 1
sO MMt " dz' Mls o 5 hitps2/ddiBr10.32782/25a72/20135D34. :

136. u o ddetskzefm w. 1., 1tdmwyde,C AJHBEKEEGS

1 sCtslsd dzts w. o . o ' Issodd ot ad ¥ d s taaE® dz
(WiSkdod® jCtdesdz ¢O. 2023. ~10.


https://doi.org/10.32782/2524-0072/2023-54-34

203

137. Makarchuk, O., Kuts, T. The current state and main directions c
development of the beekeeping industry. Bioeconomy and agrarian [sus202s.
14(2), 126137

138. [ "teL 8" 9O u. 1., wdz! €' 9 [ . 6. t d
BHY  dzt dzdylsea ©®© 9o uvCtcO’ dz . [ CSdesdz’ CO s
J EBdetsdz’ ydedrms dzOEZEC. 2023. 1 dfEkme 56.

139. r toj B B Is . w. Il dMsyOogkb)ts &0 d3" jydg .
L B OdzOddiplis's OtletsL o JIsC 2z BHY ' dz@ dzgdylse O. 1 BO
" 4.,202231. . 24

140. ] dMsyoOdzm* SO [ . C. [ S Bdzsd3’ ydz ORighi
CGOdzzL " BHY dz dgdylsoa ©. vStO dzin! Cd2 Y ktd

e ¢. uvutdys 8393.° 2. M. 387

141. rtejBBBlE. ,[. 1 dMsyoOdzhm! €O [ . C. [ mtsB
BHY ' dz@ dzd ylse O ) Ctsdelsj € Mis Mo ' Istse
ftediecsH S st Misizo Oalzy . -~ 3.2023. M. 52

142. 1 J to O9 dzO Mz y B © MisOIsdMmisd ¢ d L ¢
H' Wdzt dg' fiptept//wwwlliiRdtat.gov.ua

143. 1 j mj dztse ! € O, 1. 1., 1] O2HO" s 5, l
stsdzstcsdz? WwWCtsmis’ sO BJLiJS¢d fesHkzCY'
ftosddd Mdztseo " MiIs-11. 1 . 6. w. 5

144. | ted yJ dz€ 5 1. | . A Btodilzo Odzdzv W Gz
fJtojHEZBRSa O L ddy J dzdew o' 9adzv ISteOdzlmOSC y' 2
BjHEZ. 1 "MddS¢ midéuv. wjte"vw ¢ ¢ sl@Msdi ydz

145. 1 dlsedy* €O [. r., strbkzfdyw | . d.
tesLodlsClk cOdzlzL ° BHY  didFylsy ©@smdzj uitc O
JEsdksds €d Agricul tural and Res odouma
www.arejournal.com Vol. 4, No. 2, 2018 51 ISSN 24348 4 X . 20167148. -

146. s J tdzOMms & 5. [ JHBo ' fitmtifjSIisded.
14(3®M). URL: http://agrebusiness.com.ua/agro/ekonomichkhgktar/item/7906
medoviperspektyvy.html.


http://www.ukrstat.gov.ua/

204

147. 1 Odz€Sjody |- ., 10dSjody 1. | . ¢
H dzw stso Otetso JetsB dzd & * o Is © ¢ stelsj to
| &zsB Odz! dz' dzls @ depigtssdzPd3sd J Cscdz3B ¢ d. 201

148. 1 O 0Odz? dzO@ ° dgW stedzgOy "' W ftcts o' Istso
http://me.kmu.gov.ua/control/uk/publish/article.

149. e Od3ykz¢ 1. 1. dlsOdz IsO IsjdzH j day’
tcddz€ ' 9 BjHE. [dHH 2. D@Ll . « 2092568

150. r toj B BIs L. w. Il d sy ozt &260d3° [y dz .
LBOMdZOdMtses Odzs M is tcsLodlsClkz BHY' dz dzdylse
4., 20223. M. 2 4

5. P " rvuSoiu | ., Popescu A. Anal ys
Science an@iotechnologies. 2011. Vol. 44. Issue 2. P. 503.

152. Soylu M., Silici S. Honey consumption preferences of university
students. Journal of Human Sciences. 2018. Vol. 15. Issue 1. RP39986
URL:https://doi.org/10.14687/jhs.v15i1.5255.

153. Qi Yamei, Ye Zhiha. Analysis on the export and blocking factors for
Chinese bee product. Chi nads -2L3i.v d sStSd\c
2666. uvutseoOted ° tddcd. 2020. "~ 4

154. Garcia N., Phipps R. International Honey Market Report: "To bee or nc
to bee". URL: https://www.apiservices.biz/documents/articles
en/international_honey_market_report_september_2017.pdf.

155. 1 setsdzsfy [ ., vlsjfOdes & [ . (2017)
LEte®@ @&R2DBO. 1 OLtsead?2 MmMyJ dzOte’ 2 : f tcts G dzts
fsssydzdr JSBdsdy ydzd- SO fs8dz' Isdyded- k¢
f "  Histed &3¢ d . 19'ls L OctOtedats’ i sf ds@ ¢ dffn -
Octesf sdz' Isdyded?2 H' @Odzse, sd o. [rut 202

156. z Odzlstcj 2 A . S . MmO dzte © n O dz, [. 9 OcC
" dz M CsetsmMf sHOteM! Cdr teddzC " @ | & " H A

157. t jedzOd3j dzls (| &) 2022/ 870 | otetsff j2f
stcQodgv 2022 sl ftots Isd Zue@ftmodz’ ,L O A HHC



205
ststee s jdz dz27 smlszfCd, wW¢' LOMmMssmtso z¥ I
vetsHd ftes OMsYy Oy ' ¥ d3' ¥y LVEtO detss, L ¢
| otetsf j 2 Cdd3 MY " alsseo Otcd Miso sd3 L-y @Js dz@3dk
Cods fls s te ts dzd -lex.duroga.pwlegdl /
content/EN/TXT/?uri=uriserv%3A0J.L_.2022.152.01.0103.01.ENG&toc=0J%3AL
%3A2022%3A152%

158. 4 OdzOzgsdz 1 ., [ . 1 Odzfmy, U . [ tsdzdzj d
[ OCEZO, [ . o 0dz [ J 9] dz w. 1t joeudZcls:e,dd tg t2c0
AGMEMOD H&vw Mm'd¢ M! CsetsmMf sHOteMm! Cdna - IsC
Yydzj dzOr 2032018 sBtsyd?2 HSCEd3j dals u s dzj da
JJdzte' RO Wtsdz uvb dzgj dzO, 1 tOkdzhej26, 20109.

159. s OdzOdEtsdz, 1, M. -Huarnls®,, Q.. Bhaarlroeuip
E. Erjavec, T. Fellmann, K. Hanrahan, M. Hass, R. Jongeneel, V. Laquai, M. v:
Leeuwen, A. Mol n§r , M. Pechrovsg, G. &
Jungeh¢l sing, O. von Ledebur, | . Rac,
o ftotse s dzO®! CsetsMf sH O Cdn tc dwalzlzj dz':
djtojHd SMstesCBoad?2 f(tosedasL LO HBY BdiC
s4Odz? flsteO®, 1. wOdZOBBAz, . BBdGJ dzj dz, [
EUR 29025 EN, [¥¥CfjdBEktc (fifesofthejEdgppedn ¢
Union, 2017.

160. vetsH O i tots OmMtsy’® Oy & 3" LSO’
lotetsf j 2! Cdd3 atss L sagdj dzDtRd s © j 6O as@dsd
o' dzd S | otetsf j 2! CHMBM20MEE LE, 161, fy. 3

161. GDP, GDP deflator, exchange rate, populatioatabase of Economic
Research Service of U.S. Department of Agriculture, 2020.

162. FAOSTAT (2020): Trade. Crops and livestock products. Food an
Agriculture Organization of the United Nations, Statistical database.

163. 4 IsOIsdMlsdydzaj 1§ tetsc datsL Iz 9 ©Oatasz tc § dzlidz © a
Oolststejw. HdM. .. GCOdzH. JSEtsdz. dzOEZGC: 08.
sBdz' €k IsSO OkHdbEk 1dEyfcHBZFOOHME v O dzd



206

164. Bogdanov, S.; Jurendic, T.; Sieber, R.; Gallmann, P. Honey for nutritio
and health: a reviewd. Am. Coll. Nutr.2008, 27, 67889.

165. http://www.ukrstat.gov.ua/metod_polog/metod _doc/2019/149/149 201¢
htm 1 0CO0OL ftes L Ole jteHY jdedzw [ JIstsHdC(d
MsOlsdmMisduydzd -~ 8¢ OLdds " © odetsBdzd ylso ©

166. 1 toj B Bl [ . w., [ JdhtsYOdsip:dEdd® sMls 1
BHY ' dz dzd ylse O ) Ctsdzlsj € Mis* Mo Istse
fcdecsHBSBtedMisizeo Odzdzy . -54." 3DA:0 21.33730/2810
4678.3.2023.287821 (9 y'2?2 MOkl hHhj B

167. cyd deS s [ . [ . 1 Jte) Oo dgts Hdzj Sez' dzé 9BGHdRd
Mo " Issod?2 HBMO ' H IO o' sydL dzwdzO f tOCIsd ¢
fteOy! . 1" 20O Ajtl¢90,i302009. JId¢f. 1 (66)

168. 1 J t6y O9 dzO Mz y B © MlsOIsdmMisd ¢ d
http://www.ukrstat.gov.ua.

169. [ dr 02 dzto O | . w. , dg'teldQpy c2BdiEs d3'. Y dz'.
WEdeC y' sdzlzo Odedzy teddeS & ftesHEZC Yy ° BHY' W d
35-43.

170. 1 e Oytse [ . w. b 6 tcOtcdzd 2 My Clstste
Cdemisdlszy' 2 dzedr L A3 dz. [ SmdBSB CO ¢ls. 20

171. { sL o dIlstsC | € tsdzts d3'sH tefff) Isdz! Ofn v C-Bo@Ots Tz te

&Zokz¢. HBY. [/ JOHLOAs ¢c. [., [ EfjdC:
JefjdcO0. sd o : 11A cwoépre, 2016. 546

172. ¢ IsteOls j ¢ ' ydz' ZOf ew i3 tsLodlktkz M
fjte' SH HB 2020 twisthfzdz§ OL Ol & jdnd &Y LhQJ dz's L
cwoére, 2012. 182 Mm.

173. e Od3ykz¢ 1. 1. dlsOdz IsO IsjdzH j dzgy’
tcddzC " @6 BBjHE. [tSdcHd?2 eoyjdapR. 2016. No

174. v o ddetsfp w. 1., 1Ttedmwyd ¢ 1. [ .,
ANHEBtES 1. [ . wk2yoOomdzd?2 MmMlsOdz Mo " Istso BG s
rztedzOdz " wdze j Misdy’ " @ fcOCISPEO IsO HEsMo



207
175. s o ddzes iz w. l ., dsoddeslzm 1 . w.

Wistcdslzo Odzdz? Istso Otedets’ ftotstf sL dy' Ydedzgd © dat

2023. 733 (2)

176. t sL o dIs ¢ OGtcOtedats’ fesdz' sd¢d L ¢t
BsdscteOY " w [/ [d. 1. g1 ' BtesoaO O ' da ]
N Oy.-Is ez stcj Miztem'™ o ftodtosHEsC B Mtk ©
tcddzi s9. wdzlsj tcHitBBE , 201 4.

177. A. Chmi | ¢cModeling of the beekec
mo d e | for Ukr ai nee 1 OkzC s d?2 J & Bdzts

1 Oy’ B8dzOdz! dzd 2 dz' o jtemdlIsj Is ~n Otcytse dn I
cwdzmisdilskzls { tctsB dejddf HFSOACEZ, tc4Igdsy." * 45

178. A. o . Yy &3 dz ¢t d Mztemdzed 2 f slsj d
lteduyubstocdzsiistem! S sE s tcj ¢6' dzlz e ; cl tod yts:
1 ted ytste dats d3ts to ) tHSSOfrRoz" da@iPts o iz isd sz s § & tsdats
49. 2020128, 4ls. 125

179. A. Chmil ¢ Anal ysing honey export [
AGMEMOD model : possi bl e role of l-ar
fteOCIsdyudzO CtsdeW jtojdzy wW: ¢cA' dz7 MlsOdzsaE ts
Hdzw Ekdz ajtemdlsdls’ 8 dOES ftets sy dzte!
fedosHsCtstedmisizeo Odzdzg?y vV4Ak O dzd. 1 dfEME 1

180. A. 4. Y& d ¢codzOdz' L MIlsOdzz SO Isj
ltod Utstodzts Bste ! ¢ 5@ ts tcj G' tsdziz & ; ¢l tedyt:
1 ted ytste dats d3ts te ) tHSSOfiRdz” da@i{PRts o iz isd sE By Q s dzts
51. 202475 Mmls. 172

181. s 9 OGh O w. [ . [ JbtHtdztse' ydd?2 BOL d
OctOtedz' 2 §fdz' Isdy’ [/ w. 1TPR013Ts 9 Bhw@ T/202 | !
tdAddz Hsmlseyz : http:// nbuv.gov.ua/ UJ



208

rdrouvsnr



209
[ BHOItC

O dzOdz' L ISz d3sOyJ dzdzv tSMhdeso dzed -~ o L dzO

bolststs v dzz 3Oy dzdzw

9 ¢ dzs yo' SHdste' Hdzd 2 s
Ctsdzd dzgj BEZHj L dzO2Hj dzd

[ [
[ 1 50dz o b

N & ®
UJ&_S’

N
o

wed?2 ©02tdz, d&O witsd
dzOMmils® dz2 ¢ o dz' dg' ,
Zzicfts ' hoadHGCt oadtc’ o

=
U:a_m
2=

0. sktd

ged 207
ccw H NN

ol T o F~o
NG ~“Og| °&&

MCsd0d "d2 twddst, bdd
P &EGlsOR o GBHddz ' Ists2
H

. Otch (
¢ I RZOCtsolz y' dzzé

owm\ Q—S(D\
N
:ﬁm

SN
Gy -
=3

bHOB ud3 sYyjf SB®R &k Isto O’ o,

(&
s
tc
Oyssls!, Stsdd f§tdo Olsdz

tc

i

d 9t gzBo d - JQB%B$ ydzd ~ o
O dzts © ' IsO¢C s h s fn O ¢
Odz' dzts d313>| zdokz LO2dwIs' fyls
OCIlsdodzsj oltelzyOdadz" H Jj toy @

TGIO|Iro| I 70| o FGO

07 ®» O™
"R Fo

¢ odMmbizyf G'to Adetdah dsfy Isf 5 300
B fetizfydd ftots
sets Y dztslzlsalste;dzdzw o' dz' dzj
s fke' ‘Cl'o EEMySHOL

O]
x
)

—_

[ pECEOR o]

@ "o o
Ngrg oo
3]

Q.

&

c

ds¢ v BBBdR*dls' MEdL OL n'OXfip
Bdzd yse © 2 tB' ke

Fo 58| gRES gPI NS goe g

G

d

s

dBsY) bEkdtseddd & Myd, GCEkH(
fsdkzy Is! Mo 2 ko Ot &Sk
& N

o &a®

<
—
q—
-
q—.
O g_qvo [V ]

&ZzOB ' tc 9L O BBLOOWLEC" &8 OBt

. Yy ftosmss d&j -~ Odz L dg
OCk &' ¥ §sCkfyvwdkd Ob
OyOdz' dgd S O3 Istso Ote" © Is

Is

Is

BEfzC 2 dz' Mis! ftesHOoa Yy 9 *° f ¢
Ctodetsdzs’ ydz' o' H datsif dedzpfilzOL Is f stc@ft® ' &
Hstf cd3tsc s B ~O0dz' LBz kL@

ltedds' SCO. *uLOCOd dzj dets Oolststel 5



210

[ BHOItSC
 sdz" HyYy jdgdgw " HRBBH' &8 htSHB ttsL zd3
dolstste v dzlz ROy j dzdz”
skzrnd?2 1 .|cé0OctcOcdzd® yted dgsIgbs ) @ dzts( G totsh 59
OGtc;Otsdz 2 MmWjt', H J ZzO0 thdztse '

' Hftseo Hdzt HEts Eddse CwdzS kztcj dzy]
GO&OMBBSO@B Hjtoy O 58 aMBO@B
9 HBERZo Ot Is: mMvw OCId "= Skf°'

.. st590¢céO0OctOtedzd @ ytgd dapsEmils § &3O sznlsOdztsa
G s dzts o dzd o3 L O HOdzdzW &3 W ¢ 57

Octetsf csdgd mdzso dd3 o dtetsB dzd Yylso s
ftosyjmM' @ L dilstss L OHBo sdzj dzdg”

l.¢. [JOBcdcteOtodzgd?2 teddes¢ o dL dzgOYyO*® w¢

iCdsd yddn, My’ Od ddrn, ¢y
mMze' “ CIls' o sy sHOtcs 9 Odgda"” , L
CtotstoHd dzOY "' W) Is © Zqf tcOo dz' dzdzv ,
tetsB g Y ldseB d3° dzlz , LBjte' ¢ Odgdav ,

f odz, O ' MmMkzCk{fd Miss o j dzd
JdBBdz" , W' dzOdzmse sets, L jtedzO,
todslzo Odzdz? jWjSClsdodesets ff tsdzw
Oo Piz@3j 8§ Odz' L &z MY ' dz' des’™ EZyOf
BJ LU Jyd dadzgw ftesHBBe sSdz Y’ B J

(

o
Ckz
(L
IS
i to
L O
Gl BBOH W dze

1 OCtsdz’ oQiCddic € OctcOtcdzd D fridzdidetdlfCdz’ M ls ¢ ftcOo 59"
Hyte) OQoadzz f|2C df@RAZY &3 IsO o S sdzOdzdz" &3 ydoe ' dz
' d M CHYM' d M’ CsemMfsHOLm! C5° fEosHECY
Gty SH Ots]
L ¢ te@ dzd

Il . w. 84jdcéOctcOtcdzd® yjodps§tcO Istso Otcdzs e
tcjcockzdz soOdzdr L OSBdetsOo Mmlso sd3 1 |
ftesHOo yv &kd 2P fisdhfzyy O V' L d yds
CeBBOHd 2 HJjYOO WwWEC I[Ists9oOtctstse
OCGtcOcdzsets Istso Otetso dqtetsB dzad Ylso O ¢
hdzw A tsd3 k2§ dzOH j dzdzgv SO 9 d & 5 dzO dzdz
ydoe ' dz dets( f tcOo s d~ s BftdctOee’ tsdyy oz ro
Zdsseo Or LO 9o ' HYftseo ' Hdzd &3 y' dal
Utsglzlju 9 e

C€"0ckOLdkd® ykddmEMisJ B0 J§B®B®
fMeze' * SO tddlbk bk MY s
ftoesHBse sdz! ydn stso Otc" & C ts5¢ t§¥frﬂ§t5|s4
o dicsBddyso © O fsmdzlzc e

5.1. [EZHCéOCKOLdd?2 tddess ° mscomiqu
Is ts & Odoteatsh 5o - 9 ' HdzsMmd dg, My tow d
9 Hlsotstj ddz? o OG teOtedztsdzlz fr];lets
dzj 5B R Hdzd D itk Ofp s dglz L cOEfis B ' ©
tjfMbem' o, woe'ls ' §shdkzce

6. lOmMdalc ZcSO0d 2 -O©OClk]tt OCEOLMREE s
6jc' BdOd dedi e dds shlsj e

[ joC of ClcdcwOLded?2 ddss GBLEEYHO 5! f
stso Otcdzdpre tod dzs




211

Il ztcCsofm! CetotsL g Yy sz yd OctcOtcdzd 2 Is © tc
sMisOdzdz' sets o' HdetsmdlIls! " dz2 M+ ¢
LOO HOdzdz" 3 f j t6h sc 5 ° LOBj L
dzj sBr " Hdzd s Hd&zv dg sets L OMsB O
fosctcd Mdodzgd d3sd Isj mdzsdztse ' W i3, °

h

s

ststej f Odztso|¢c Mzlsdz' Mis' OcttOtedzsets toddzS 2 - Ots
"HodzsMddz L' LoBtslsdzg d3 Loa' WL G S
ftcdotsHLE odosB ded ME 5P 90 O egets
j fMftcm" @ LO HBd@tsets® y' dsadn

skHdkzO2 |

tcOtcded YJtethlzE & § dz' Mis' 5B di3° dzdzeq

SHOtmM! ¢ LodowLSCd Htod HEshHi
P CeesMi sHOKM! St5° S ddz

1 Oykzt' d&zO

qg¢wx3nmg;rm

TOF| "W O

G
s M
&
q
B
&
H

)
m
J

]

if

Isj i5d EfMmlsOdzatsoe, o' Hdesmddz Is
Ly Jykz® tsB d3' dzdz' ftosyg
' CEetmy sHOLM! 8’ fEoBHES Y
tcd ' BBMiso Od3d OB dzOMj dzj dzdzV o3

ltedds' 56 O.

*uL OGCOdz dzgj dzs OolststeC t5¢



212

[ BHOtC
o 'lstsoj MisydeoOdedz" BjHEZ 5 CwO' dzOF,

FOOD 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
:L?sEtria 13,000 12,000 12,000 11,000 10,000 10,000 9,000 10,000 9,000 10,000 9,000 10,000 11,000 11,000 11,000 10,000 10,000 11,000
Bulgaria | 6,000 6,000 6,000 6,000 6,000 5,000 7,000 7,000 8,000 7,000 2,000 3,000 0 0 0 1,000 1,000 1,000
Croatia 2,000 1,000 1,000 1,000 2,000 3,000 2,000 2,000 2,000 2,000 2,000 3,000 3,000 3,000 3,000 3,000 3,000 9,000
Cyprus 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Estonia 0 0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Germany | 93,000 | 98,000 | 91,000 | 96,000 | 92,000 | 93,000 | 92,000 | 89,000 | 80,000 | 77,000 | O 0 79,000 | 86,000 | 84,000 | 84,000 | 84,000 | 85,000
Greece 16,000 19,000 18,000 16,000 18,000 18,000 18,000 17,000 18,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000 17,000
Hungary | 2,000 1,000 2,000 2,000 2,000 1,000 1,000 2,000 2,000 2,000 1,000 8,000 3,000 0 7,000 14,000 | 7,000 4,000
Latvia 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 2,000 1,000 1,000 1,000 1,000
Lithuania | 1,000 1,000 1,000 1,000 1,000 2,000 1,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Poland 1,000 2,000 2,000 2,000 2,000 2,000 3,000 3,000 3,000 3,000 3,000 4,000 4,000 5,000 4,000 4,000 4,000 4,000
Portugal | 6,000 5,000 8,000 8,000 8,000 6,000 6,000 7,000 8,000 7,000 7,000 8,000 7,000 10,000 | 8,000 8,000 8,000 8,000
Romania | 4,000 6,000 8,000 8,000 10,000 | 13,000 | 9,000 11,000 | 14,000 | 10,000 | 12,000 | 15,000 | 13,000 | 17,000 | 12,000 | 16,000 | 15,000 | 15,000
Slovenia | 1,000 3,000 2,000 2,000 2,000 2,000 3,000 2,000 2,000 2,000 2,000 2,000 2,000 3,000 2,000 2,000 2,000 2,000
Spain 34,000 | 38,000 | 32,000 | 35,000 | 38,000 | 33,000 | 37,000 | 30,000 | 30,000 | 31,000 | 31,000 | 37,000 | 30,000 | 31,000 | 33,000 | 33,000 | 31,000 | 34,000
China 154,000 | 151,000 | 195,000 | 213,000 | 220,000 | 213,000 | 260,000 | 298,000 | 324,000 | 338,000 | 345,000 | 352,000 | 359,000 | 350,000 | 333,000 | 324,000 | 417,000 | 402,000
United 185,000 | 147,000 | 166,000 | 170,000 | 160,000 | 175,000 | 193,000 | 169,000 | 174,000 | 157,000 | 183,000 | 191,000 | 200,000 | 214,000 | 205,000 | 206,000 | 208,000 | 209,000
States of
America
sum 520,000 | 492,000 | 547,000 | 574,000 | 574,000 | 579,000 | 644,000 | 652,000 | 679,000 | 668,000 | 619,000 | 655,000 | 733,000 | 753,000 | 724,000 | 727,000 | 812,000 | 806,000

[ Y J te jhitrtswww.fao.org/faostat/en/#data/FBS
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Country 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(0001) 90,906 | 80,994 | 105,677 | 125,939| 105,676| 104,984 | 95,475 | 113,930| 130,764| 141,016| 153,102 165,777| 175,243| 166,442| 202,449| 196,600| 188,602
WORLD
(5330) INDIA | 4,645 | 6,948 | 7,632 11,090 | 7,671 13,648 | 13,137 | 18,462 | 26,912 | 21,454 | 25,867 | 20,290 | 36,123 | 29,364 | 45,143 | 44,201 | 49,691
(5520) 7,979 9,792 | 13,582 | 13,263 | 15,707 | 19,378 | 17,430 | 20,738 | 27,826 | 20,700 | 33,586 | 47,107 | 36,973 | 38,494 | 36,288 | 39,156 | 36,980
VIETNAM
(3570) 4,425 | 3,620 | 22,776 | 28,878 | 20,379 | 10,043 | 10,899 | 17,414 | 33,502 | 42,482 | 44,221 | 36,888 | 27,081 | 34,708 | 35,378 | 36,219 | 36,466
ARGENTINA
(3510) 7,297 | 3,690 | 3,783 10,806 | 12,103 | 13,598 | 17,709 | 10,036 | 14,981 | 11,303 | 11,677 | 19,249 | 15,440 | 19,062 | 24,031 | 23,604 | 23,858
BRAZIL
(5700) CHINA | 22,827 | 26,916| 29,366 | 32,149 | 17,755 | 11,252 | 67 1,547 1,531 19 60 0 98 148 72 9,647 9,611
(MAINLAND)
(4623) 2,226 1,596 | 337 1,134 502 84 635 440 453 1,302 3,308 8,876 11,411 | 11,086 | 19,362 | 8,324 8,713
UKRAINE
(1220) 11,607 | 10,172| 10,252 | 11,576 | 13,961 | 17,305 | 8,302 11,053 | 7,148 15,971 | 9,385 5,612 8,234 13,510 | 15,762 | 15,222 | 7,870
CANADA
(2010) 7,350 | 3,254 | 1,452 2,580 3,192 1,411 1,625 | 3,325 2,846 6,179 5,648 7,254 5,364 4,557 4,783 3,315 3,321
MEXICO
(6141) NEW| 195 114 247 195 355 650 1,022 1,048 965 966 1,234 1,625 1,992 1,840 4,200 1,673 1,661
ZEALAND
(5830) 81 759 2,408 311 753 3,983 5,576 1,755 903 1,324 1,827 2,523 4,442 1,580 1,649 1,680 1,651
TAIWAN
(5490) 799 769 518 1,795 790 956 1,847 | 1,699 1,637 258 846 3,458 10,753 | 4,238 4,453 4,639 1,583
THAILAND
(3550) 5,308 | 3,137 | 4,010 1,525 1,893 227 19 852 7,083 10,877 | 8,710 5,362 7,243 1,767 4,025 1,326 1,362
URUGUAY
All Others 16,167 | 10,228 9,313 10,638 | 10,618 | 12,449 | 17,206 | 25,561 | 4,978 8,182 6,735 7,532 10,088 | 6,087 7,302 7,594 5,835

[yjtejds: ['d Msjemsot ktstkee' oad' wz¢, Jsts §jtejfdhkz dzOmj dj dadzv .
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PRICE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Austria 5,105 4,682 5,007 6,106 6,891 7,101 7,427 8,185 9,009 9,030 9,152 10,009 9,482 10,582 11,874 12,566 13,274 13,523
Bulgaria 1,420 1,174 1,362 1,841 2,011 1,894 1,878 2,320 3,095 3,338 3,241 3,652 3,215 3,541 3,325 3,060 2,701 2,597
Croatia 1,208 1,132 1,545 2,673 3,412 2,365 2,304 2,093 2,766 3,121 4,602 4,530 4,215 4,566 4,649 3,848 3,614 3,801
Cyprus 4,340 4,278 3,572 4,640 5,124 5,538 5,461 5,893 6,258 6,946 6,622 6,951 6,424 6,639 7,297 6,100 7,300 6,401
Estonia 0 0 2,964 4,654 4,348 4,387 4,690 7,876 8,139 9,003 6,083 9,967 8,176 9,701 8,696 7,423 7,402 7,602
Germany 5,328 5,739 6,841 8,239 8,837 8,622 8,468 9,239 9,896 6,972 8,178 9,764 12,146 12,551 12,542 11,936 11,904 12,170
Greece 4,476 4,495 4,045 5,128 5,824 6,150 6,348 7,264 8,269 8,282 7,864 8,129 7,527 7,589 7,588 6,450 6,464 6,587
Hungary 998 1,205 1,957 2,761 2,463 1,618 2,087 2,410 3,001 3,348 3,654 3,618 3,202 3,471 4,093 3,320 2,841 2,998
Latvia 3,624 3,762 3,677 3,873 4,315 3,967 4,677 4,994 4,526 4,304 4,945 6,143 5,466 5,176 5,527 5,258 5,006 5,043
Lithuania 2,512 1,751 1,811 2,134 2,815 2,073 1,640 1,833 2,550 2,409 2,919 3,430 2,433 2,545 2,587 2,483 2,706 3,279
Poland 1,569 1,773 1,919 1,944 3,038 2,389 2,385 2,475 2,959 3,385 3,761 3,534 3,043 3,620 3,744 3,502 3,150 3,236
Portugal 1,318 1,343 1,977 3,191 2,189 2,328 2,381 3,435 3,826 4,240 4,626 4,874 4,895 4,858 4,970 4,468 4,171 4,609
Romania 1,840 1,923 2,522 3,735 4,037 4,252 4,144 4,918 5,256 4,837 5,073 6,190 5,689 6,163 6,590 5,959 5,954 5,720
Slovenia 1,821 1,658 1,917 2,531 2,935 2,731 2,772 2,437 2,899 3,344 4,218 5,110 4,354 5,358 5,727 5,363 5,150 5,382
Spain 1,896 1,985 2,418 3,275 3,380 3,121 3,159 3,253 3,879 3,793 4,133 4,306 4,167 4,559 5,040 3,976 4,072 4,986
China 731 603 539 739.42 939.73 1,140.05| 1,340.37 | 1,540.68 | 1,741 1,801 1,914 2,028 2,132 1,905 1,822 1,757 2,428 2,320
United States| 1,316 1,552 2,926 3,058 2,399 2,033 2,216 2,374 3,133 3,247 3,569 3,891 4,392 4,720 4,791 4,592 4,670 4,850
of America

[ Y 4 te jhitrtBwww.fao.org/faostat/en/#data/FBS

o teOL ', Stdzd HOd 5 y' ' dz Bbkzdzd o' HMkzlsdy? Hddv §Jjodtsets tctOU BIFts

i sCOLddCORBd dZOHBEREBRERSEG] M~ o
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[ BHOBC

YOMSCO CtcO® dz & Mo Iss@dsdizz o dJtetsB C
~ | Area 2010 2011 2012 2013 2014 2015 2016 | 2017 2018
1 | China 20.93 21.63 21.88 21.13 21.21 21.00 23.21 | 22.62 19.81
2 | European 10.64 10.81 9.35 9.84 9.41 11.22 0 10.21 11.20
Union (28)
3 | Turkey 4.15 4.57 4.22 4.34 4.62 4.68 4.36 471 4.94
4 | Argentina 3.02 3.49 3.60 3.09 2.68 2.28 281 3.15 3.44
5 | lIran 2.30 2.46 3.37 3.42 3.48 3.15 2.79 2.93 3.36
6 | Ukraine 3.63 341 3.32 3.38 2.97 2.76 2.44 2.73 3.09
7 |USA 4.10 3.26 3.06 3.11 3.61 3.08 3.03 2.78 2.99
8 | India 3.07 291 2.84 2.79 2.77 2.71 2.68 2.73 2.92
9 | Russian 2.64 291 3.07 3.13 3.34 2.93 2.88 2.68 2.82
Federation
10 | Mexico 2.85 2.80 2.77 2.61 2.71 2.68 2.28 2.10 2.78
11 | Ethiopia 2.75 1.93 2.17 2.24 2.23 2.56 1.97 2.06 2.17
12 | Brazil 1.95 2.03 1.61 1.62 1.72 1.64 1.64 1.72 1.83
13 | Canada 1.99 1.84 2.05 1.67 1.82 1.71 1.61 1.60 1.69
14 | Spain 1.77 1.68 141 1.40 1.44 1.45 1.28 1.21 1.58
15 | Tanzania 1.46 1.36 1.35 1.37 1.39 1.30 1.24 1.25 1.33
16 | Romania 1.14 1.17 1.09 1.22 0.81 1.21 0.87 1.24 1.26
17 | Hungary 0.84 1.19 0.83 0.85 1.09 1.33 0.99 1.32 1.21
18 | Korea 1.18 0.97 1.16 1.13 1.13 1.19 1.06 1.07 1.16
19 | Poland 0.64 0.65 0.58 0.71 0.57 0.82 0.78 0.70 1.02
20 | Angola 1.19 1.11 1.09 1.07 1.05 1.01 0.96 0.96 1.01
21| Greece 0.83 0.79 0.74 0.72 0.88 0.90 0.86 0.90 0.93
22 | Kenya 0.46 0.47 0.55 0.38 1.33 151 1.05 0.74 0.89
23 | Uruguay 0.72 0.93 0.95 0.91 0.88 0.83 0.81 0.82 0.88
24 | Viet Nam 0.61 0.57 0.59 0.59 0.64 0.67 0.68 0.77 0.88
25 | Germany 1.19 1.25 0.85 0.87 0.90 1.01 0.89 0.84 0.88
26 | New Zealand | 0.64 0.46 0.49 0.82 0.79 0.85 0.82 0.61 0.87
27 | France 0.82 0.67 0.65 0.54 0.44 0.69 0.46 0.59 0.76
28 | Central 0.77 0.75 0.76 0.74 0.73 0.69 0.66 0.67 0.70
African Rep
29 | Uzbekistan 0.16 0.18 0.23 0.33 0.39 0.44 0.50 0.48 0.54
30 | Chile 0.51 0.42 0.52 0.50 0.49 0.49 0.47 0.49 0.52
31| Mali 0.01 0.01 0.01 1.27 0.56 0.31 0.44 0.62 0.52
32 | Serbia 0.23 0.21 0.33 0.39 0.20 0.53 0.24 0.29 0.50
33 | Australia 0.74 0.48 0.57 0.63 0.60 0.54 0.49 0.48 0.49
34 | Bulgaria 0.54 0.47 0.43 0.46 0.41 0.49 0.42 0.49 0.45
35 | China, Taiwan| 0.42 0.73 0.67 0.51 0.57 0.51 0.32 0.26 0.45
Province of
36 | Thailand 0.40 0.39 0.39 0.39 0.39 0.40 0.39 0.40 0.44
[ jtoj dzts: SLcORdztso Odzs Oo lststetsdy d&zO tsdse ® FAC



[ BH OIS tsC
#z2¢ odutsBdzdylseots o34 H Lz, R stels, JSMY st
COdzy dzH Otcdzd d3 te 5§ 503

Crop Colonies 1/| Yield Production | Imports Exports Stocks 2/ | Average
year Price
Thousands | Pounds Million pounds Cents per
per colony pound

1986 3,205 62.5 200.4 120.0 9.2 27.7 51.1
1987 3,190 711 226.8 58.3 12.4 34.1 50.3
1988 3,219 66.5 214.1 55.9 14.0 32.7 50.0
1989 3,443 51.4 177.0 44.2 9.9 33.2 49.8
1990 3,210 61.6 197.8 33.6 124 31.1 53.7
1991 3,181 68.9 219.2 32.5 9.6 36.4 55.6
1992 3,030 72.8 220.6 35.6 10.4 39.1 55.0
1993 2,875 80.2 230.6 51.4 8.5 49.0 53.9
1994 2,783 78.4 218.2 123.2 8.3 59.9 52.8
1995 2,655 79.5 2111 88.6 9.3 42.3 68.5
1996 2,581 77.3 199.5 150.6 9.9 47.2 88.8
1997 2,631 74.7 196.5 167.4 8.9 70.7 75.2
1998 2,633 83.7 220.3 132.4 10.4 80.8 65.5
1999 2,688 76.4 205.3 1825 11.0 79.4 60.1
2000 2,620 84.1 220.3 198.5 9.9 85.3 59.7
2001 2,506 74.0 185.5 144.8 7.4 64.6 70.4
2002 2,574 66.7 171.7 202.6 6.9 39.4 132.7
2003 2,599 69.9 181.7 200.5 6.9 40.7 138.7
2004 2,556 71.8 183.6 178.6 7.8 61.2 106.9
2005 2,413 72.4 174.8 233.0 7.6 62.5 914
2006 2,393 64.7 154.9 277.6 7.0 40.7 103.6
2007 2,443 60.7 148.3 233.0 8.3 52.6 107.7
2008 2,342 69.9 163.8 2314 10.1 51.2 142.1
2009 2,498 58.6 146.4 210.5 9.7 375 147.3
2010 2,692 65.6 176.5 251.2 9.5 45.0 161.9
2011 2,491 59.6 148.4 288.3 11.9 36.8 176.5
2012 2,539 56.0 142.3 310.9 12.3 31.8 199.2
2013 2,640 56.6 149.5 337.5 12.0 38.2 214.1
2014 2,740 65.1 178.3 365.5 10.9 41.2 216.1
2015 2,660 58.9 156.5 386.3 11.3 42.2 208.3
2016 2,775 58.3 161.9 366.9 11.1 41.3 211.9
2017 2,683 55.5 149.0 446.3 9.9 30.7 219.9
2018 2,828 54.5 154.0 433.4 9.7 29.3 221.0
2019 2,812 55.1 155.0 415.8 9.2 41.0 197.0

1/ 1 O0de' 9Cdzt yosils! dzdhj BHYBdVtE 9 L ' wlis! 3O
2/ 10Y0OmMd odtsBded & 9.

44 toj dzO: USDA, 10y tsdzOdz? d&zO Mz B O M dz' M €5
ststee " odz' wZz ¢, JUmtedy difigitcj f Mz dzO



[ SHOBEC
s ' dzt € " Mmils! BHYtSdZJdd~- M d3g 2 9o |

¢ C & S Mis! [ & C MEIM! 66 |% BHYGA]d]% BHY G d]
BHYtSdzddzedn |[BHY Bdzddag B HY Scdzd | © ' d&3j 2
HeBsE MY BH M dgj 2 §f' Bj2, | HeBsesMisH|§ Hitkd"
Isdfm. ' nfted” ¢

sdfm.

2023 23704 325 2402.9 98.6 14

2022 2648.4 37.6 2686.0 98.6 14

2021 2555.1 39.3 2594.4 98.5 15

2020 2592.5 40.7 2533.2 98.5 15

2019 2592.50 40.70 2601.20 98.45 1.55

2018 2598.60 48.20 2646.80 98.18 1.82

2017 2440.00 47.10 2487.10 98.11 1.89

2016 2540.10 49.90 2590.00 98.07 1.93

2015 2640.60 59.00 2699.60 97.81 2.19

2014 2914.80 71.00 2985.80 97.62 2.38

2013 2858.10 77.40 2935.50 97.36 2.64

2012 2807.00 83.90 2890.90 97.10 2.90

2011 2826.10 95.40 2921.50 96.73 3.27

2010 3037.50 113.00 3150.50 96.41 3.59

2009 3123.70 126.60 3250.30 96.10 3.90

2008 3276.30 145.60 3421.90 95.75 4.25

2007 3289.20 166.90 3456.10 95.17 4.83

2006 3184.70 184.30 3369.00 94.53 5.47

2005 2789.10 191.30 2980.40 93.58 6.42

2004 2551.30 206.40 2757.70 92.52 7.48

2003 2532.30 278.20 2810.50 90.10 9.90

2002 2589.50 318.30 2907.80 89.05 10.95

2001 2515.30 334.00 2849.30 88.28 11.72

2000 2467.60 388.90 2856.50 86.39 13.61

1999 2527.90 446.40 2974.30 84.99 15.01

1998 2528.10 473.70 3001.80 84.22 15.78

1997 2618.70 506.40 3125.10 83.80 16.20

1996 2880.40 552.10 3432.50 83.92 16.08

1995 3286.90 678.30 3965.20 82.89 17.11

1994 3483.70 735.90 4219.60 82.56 17.44

1993 3125.80 838.70 3964.50 78.84 21.16

1992 2624.50 901.20 3525.70 74.44 25.56

[ Mdtoj dzs: [ BL tcOR o Odety | @y lO® telttsdys dplizizty B dfts enils Ols d M |



[ BHORISC
4o "Istsoj] odwtBdzdylsots d3dj HEZ dzO C O dzkz

yomks< o
st O’ dzO 2020 2021 |9 d to s B dzd 1\
sdlk0o? 466 486 27
| otetstf J2M! €d2 wfsE L 230 215 12
vizted yud dzO 104 96 5
wte O dz 74 77 4
¢ tec j dals d dzO 72 71 4
VLEtO’ dzO 68 69 4
wdzH * W 65 66 4
it sfip" W 66 65 4
[JSMdE O 54 62 4
42z 0 67 57 3
l cOL Jdz' v 52 56 3
s OdzOH O 38 41 2
v OdzL Odg' W 31 32 2
sttej W 30 30 2
¢ dzG ts dzO 23 23 1
l ' IsdzOd3 21 22 1
1590 1 4 dzOdzgH * W 27 21 1
s4dg v 18 17 1
AjdstcOdz' dzO o Wited S Od 17 17 1
ULBJQq’fr]ISOdz 13 14 1
(W' s 13 13 1
UtGIZG’aOQ 14 13 1
v O2 dzO dzH 12 12 1
wdzh 197 198 11

1774 1772

) 6 B *BE OC Odz dz§ tes Oo b5 te



[ BH ORESEC
s'dz €' ' Mmlsy eobkzdzd¢ ' ® © CtcO dzZO~ | ot §

2004 |2008 |2011 |2014 |2017

s tc O dzO 2006 |2010 [2013 |2016 |2019 2020| 2021| 2021/2020,%
wi Odz' |[2465 [2321 [2459 |2459 2888| 2967| 2953 -0.47
{ £ a3z dz' | - 975| 1 280 2550 1975 2247| 2353 4.72
) sdz' " @ 949| 950]1 123 1281 1564| 1766] 2013 13.99
wls Odz' w|1100 |2100 |1128 1317| 1415 1687 1717 1.78
AtcOdzy' |1150 [2150 | 1339 1636] 1379 1751| 1808 3.26
Ltjy' w1388 [2388 [1502 1584| 1291| 1631| 2183 33.84
vesteh | 873] 873] 900 1089 1220 1163 1207 3.78
) stelskze| 590 590 563] 567| 730| 754] 758 0.53
1" By 893| 893| 712| 711| 848] 951 982 3.26
| s dzG Otg - - 617| 526| 768| 863] 838 -2.90
yjn'w 478|  478| 498| 541 672] 694] 695 0.14
msteo Ols| - - - 492 429 461 460 -0.22
0o fist’ 327] 327] 368] 376] 352 426| 456 7.04
4 dztso O 143|  143| 143] 167| 196] 335] 344 2.69
1 edlsOdi 274] 274 274] 274] 238 -] - -

[ dlse O 84 84| 118] 145] 192] 209| 209 0.00
uwdztse j d3  145] 145| 150 150] 125] 214] 213 -0.47
zojy' w 192] 192| 236] 255| 201] 179] 179 0.00
[ Olg ' W 54 54 64 84 99| 104| 104 0.00
Y 80 80 80 80 80 80 78 -2.50
[ Odz W 160] 160 170 150| 125| 144 140 -2.78
I jdz ¢ 12|  111] 112] 108 61 76 82 7.89
A dgdzv df 47 48 47 51 68 82 86 4.88
[ Mls s dz 52 51 25 41 48 48 50 4.17
st 46 47 45 45 48 58 55 -5.17
W ts dzO dzH 20 20 24 16 23 27 74 174.07
[ 5 Cj 11 11 8 8 6 8 3 -62.50
[Odz 50O 2 2 3 3 4 5 6 20.00
| 1163 | 1366 | 1399 | 1576 | 17143] 18930| 20046 5.90

) 6 &' s S Q) dPESIE uss B



[ BHOBC

A" dzO dzO0 d3jH ©® ULvVCtO’ dg
it "¢ A' dz0 dzO |[A" 20 dzO |[A " dzO0 dzO0O |A ' dzO dz0O
LSO dz LSO dz VLSO dz LSO dz
G tc dz. L O |G tcdz. LO |HsdzdzOte' 9| H s dzdzOtc ' 9o
Is s dzdzlz (M1

2000 5889 588.9 1082.5 108.25
2001 6572 657.2 1223.3 122.33
2002 6200 620 1164 116.4
2003 8906 890.6 1670.1 167.01
2004 9465 946.5 1779.4 177.94
2005 10112 1011.2 1973.2 197.32
2006 9661 966.1 1913.1 191.31
2007 9641 964.1 1909.1 190.91
2008 11446 1144.6 2173.1 217.31
2009 14349 1434.9 1841.7 184.17
2010 21033 2103.3 2650.5 265.05
2011 22915 22915 2876 287.6
2012 23471 2347.1 2937.2 293.72
2013 18720 1872 2342 234.2
2014 17137 1713.7 1441.7 144.17
2015 30540 3054 1398.1 139.81
2016 35106 3510.6 1373.9 137.39
2017 39418 3041.8 1482.1 148.21
2018 45785 4578.5 1683.2 168.32
2019 39596 39596 1532 153.2

44 o dzts:

| BLEBEBSO Odzs Oo lstste



[ jtey Qo dz® ' HIsted BS O GOdkzL

Y3aranbHeHa BigoMicTb Npo HapaxyBaHHA cym AoTauii 3a 6axkonociMmT Ha 01 :KoBTHA 2020 poky

BHY dz2 dzd ylso

[ BHOB G

Cy0'€KTH rocoJAPIOBAHHS, Y TOMY YHCTI (pi3H4HI-

<PizuuHi 0c00H, AKi € BIACHEKAMH 0/k0710 ciMell ocofH mignpHemni Ta ciMelini pepmepebki Yeworo
TrocmoJAPCTBA, SIKi € BJACHHKAMH 0/IKo0J0ciMeH
Periorn Kimicrs eypeirie
KimbkicTs . KiMi‘,:TB . Cyma HapaxoBaHOL FOPINERORaREY Kim,xir_:n, . Cyue . KiTbKicTh m"m_‘—"’, CyMa HAPAXOB aHoL
g & OOAOTOCIMEN, TOMY H9HCIL \tl}!l‘lHl- G,HX(O.TIOCIMSII, HapaxoBaHO1 o GIDKOJIOCLWEH; o
Emrmmx.ocih YCBOro AT TR ocoldn mixmpuemmi Ta YCBOro ZoTamil, TpH TR ¥ycboro AT TN
cineilni pepyepebki

BiHHnIpKa 1810 114 106 22 821 200 17 1549 309 800 1827 115 655 23 131 000
BomHcbKa 681 21 244 4 248 800 13 911 182 200 694 22,155 4431 000
JIHIIPOIeTPOBChKa 878 49 548 9 909 600 14 2199 439 800 892 51747 10 349 400
JloHenbKa 640 26 619 5323 800 9 641 128 200 649 27 260 5452 000
JKuroMupcpka 640 25128 5025 600 8 864 172 800 648 25992 5198 400
3aKapHaTchKa 370 35489 7 097 800 11 2214 442 800 381 37 703 7 540 600
3arnopizpKa 1114 52634 10 526 800 1 90 18 000 1115 52 724 10 544 800
IBaHO-DpaHKiBChKA 1287 62171 12 434 200 10 1636 327 200 1297 63 807 12 761 400
Kuiecbka 423 17 819 3 563 800 7 1377 275 400 430 19 196 3839 200
KipoBorpazcbka 1726 95 770 19 154 000 7 993 198 600 1733 96 763 19352 600
JIyranceka 1001 45 829 9 165 800 4 323 64 600 1 005 46 152 9230 400
JIpBIBCBKA 1035 43 665 8 733 000 12 975 195 000 1047 44 640 8928 000
MiuKosaiBcbKa 1 080 60 288 12 057 600 5 835 167 000 1085 61123 12 224 600
Opnecbka 1390 78 701 15 740 200 4 607 121 400 1394 79 308 15 861 600
IlonTaBcbka 949 54 571 10 914 200 24 3 775 755 000 973 58 346 11669 200
PiBHEHCBKa 625 19 559 3911 800 4 338 67 600 629 19 897 3979 400
CyMCcBKa 1209 61 573 12 314 600 2 166 33 200 1211 61 739 12 347 800
TepHONUIbCHKA 890 37 361 7472 200 6 693 138 600 896 38 054 7610 800
XapkiBcbKa 894 44712 8 942 400 11 1552 310 400 905 46 264 9252 800
XepcoHCpKa 833 29 860 5972 000 6 702 140 400 839 30 562 6112 400
XMeJIbHHIbKA 1312 64 155 12 831 000 16 2134 426 800 1328 66 289 13 257 800
UepKacbKa 1225 58 638 11 727 600 12 1367 273 400 1237 60 005 12 001 000
UepHiBeIbKa 606 46 101 9220 200 4 272 54 400 610 46 373 9274 600
UepHIriBcrKa 603 25276 5055 200 2 171 34 200 605 25447 5089 400
‘Ykpaina 23 221 1170 817 234 163 400 209 26 384 5276 800 23 430 1197 201 239 440 200




[ BHOEB G

rodz , w¢' Bkdd odSttedfmisOds Hd&v Misotstej dzdzv fyj dzOte* * o
AGMEMOD *
1 sC0OL dzd € J{ H d dZ 2000 2001 2002 2003 2004 2005 |2006 2007 2008 2009 2010
o dd3
A wl R
A dzO dzO d3j H G t¢1R0 | 588.90 | 657.20 | 620.00 | 890.60 | 946.50 | 1011.20/966.10 | 964.10 | 1144.60|1434.90| 2103.30
Cc
TP Ry w 1t LY )
] dtetsB dzd ylso s ) 1,000s |52.97 |60.56 | 51.42 |54.15 |58.19 |71.97 |75.78 |68.20 |74.88 [74.17 |70091
wif stels d3d HE 1,000Is | 0.10 0.06 0.06 0.12 0.00 0.06 0.03 0.00 0.13 0.03 0.11
t M stels d&3j HEz |1,000ls |0.16 1.41 3.37 3.19 4.64 3.81 6.56 3.52 3.26 7.36 5.38
 sdzOM dz' o d ¢ tsteq1,000ls |52.92 |59.21 48.11 |51.08 |53.55 |68.22 |69.24 |64.69 |71.75 |66.84 65.64
l S sted Mis ©Odzedzy ¢ 1,000ls | 0.57 0.57 0.58 0.56 0.55 0.60 0.67 0.69 0.68 0.65 0.63
l dSsted Mis Odzdzy ¢ 1,000ls | 52.34 | 58.64 | 47.52 |50.52 |53.00 |67.62 |6857 |63.99 |71.06 |66.19 65.01
1 Odzdh € d 1,000Is | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ltesHizCIsde dz' Mis! Cdy' df 18.54 | 21.25 17.68 |19.27 |21.10 |24.15 |22.49 |19.73 |21.88 |22.82 22.51
s' dz € Mls+ " d3d 1,000 | 2856.50] 2849.30| 2907.80| 2810.50| 2757.70| 2980.40| 3369.00| 3456.10| 3421.90(3250.30 | 3150.50
" &34
ulf 53 do Odedz" dzO |ESL 16
1.07 1.21 0.99 1.06 1.12 1.44 1.47 1.38 1.54 1.44 1.42
HOBSLOBJLYJ Yy tetsL tg] 1.00 1.02 1.07 1.06 1.09 1.05 1.09 1.05 1.04 1.11 1.08

50




l totsto ) J dedz? H tSH OIS

1 8C0OL dzd € JHddz. |2011 2012 2013 2014 2015 2016 2017 2018 2019
o dd3 tol
A wl R
A dzO dzO d3j H G tg dz/ €160 2291.50 | 2347.10 | 1872.00 | 1713.70 | 3054.00 [3510.60 | 3941.80 | 4578.50 | 3959.60

1P JlYRU w Yt LY L7RA

l dtesB dzd ylseo s d3j H & 1,000Is 70.71 70.84 74.49 86.25 85.71 106.34 | 117.10 |98.35 103.43

wif stels o34 HE 1,000Is 0.00 0.02 0.02 0.05 0.02 0.12 0.06 0.02 0.12

[CMy sl BjHE 1,000Is 9.87 13.34 | 2167 |36.34 | 36.01 |56.97 | 6791 |49.37 |54.83

[ SBOM dz7 o d§ steq Ml 1,000l 60.83 |57.53 | 52.84 |49.97 | 49.71 |49.49 | 4925 [49.00 | 48.71

Il dS¢sted Mis Odedz? dzO | 1,000Is 0.58 0.58 0.59 0.60 0.54 0.52 0.50 0.53 0.53

Il S stedmlsOdzdz® o | 1,000l 60.25 |56.95 | 52.26 |49.37 | 49.17 |48.97 | 48.75 | 4847 | 48.19

1 Odzd M € d 1,000Is 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ltesHizCIsdoe dz® Mis! S d3' 424.20 24.51 25.38 28.89 31.75 41.06 47.08 37.16 39.28

s'dzt € Mmlsy Mm" dzd 2 |1, 000 |2921.50 | 2890.90 | 2935.50 | 2985.80 | 2699.60 |2590.00 | 2487.10 | 2646.80 | 2633.20

s sy do Odzdzy dzO 1 |etsL 6OA1.32 1.25 1.15 1.15 1.15 1.15 1.15 1.15 1.15

HOMBSL OB LY yj deadpitetsL ©OH1.16 1.23 1.41 1.73 1.72 2.15 2.38 2.01 2.12

ledds' SCO. * | &ZOMdO ©sLEEBEC0O OolssE0



[ BHOBSC

it odgwdadgy HdAzvw 1 OLBoeaBEB Myj dzOtc’' SAGMEMOBtstclz B H Y
1 sCOLded S [H]dz o L Bs 9 dz t ° 9 daW dzdzW
z f sL dzO
A w R

A de@totsBdlg CB) ¢ tcde/$160] HNPWNUA HNPWNUA=1423.576838.26 7*HNSSRUA+ 0.364*HNWMPRICEWW*EXRDUA

1 {1 RU w

1t Y1 RAWC

l dtetsB dzd ylso ts 1,000Is HNSPRUA HNSPRUA=HNHCQUA*HNHEFUA/1000

wakY stels d3j HEz | 1,000 HNSMTUA HNSMTUA=max(HNUDCUA+HNUXTUA-HNSPRUA,0)

({ €My stels d3j H| 1,000Is HNUXTUA HNUXTUA=-66.902402+0.963914NSPRUA
0.004683HNPWNUA+0.001151HNWMPRICEWWEXRDUA+11.453235TRE
NDO8

[ sSd30N dgf 9d¢t 1,000Is HNUDCUA HNUDCUA=HNUFDUA+HNUFEUA

l d¢tsted Mmis ©dzdzy 1,000Is HNUFEUA HNUFEUA=0.0002*HNHCQUA

l ¢ sted Mmls ©dzdzy 1,000Is HNUFDUA HNUFDUA =HNUPCUA*POPUA

1 Odzd h € g 1,000Is HNCHTUA SPR+SMTFUXT-UDC

lJtesHECIsdoeadz i €' d3' & HNHEFUA HNHEFUA=14.01066+0.00296*HNPWNUATL)/GDPDUA(
1)+8.96274*TRENDO8

s' d&z ¢ fls! M| 1,000 HNHCQUA HNHCQUA=3449.2493+0.0565*HNPWNUAT)/GDPDUA(
1)+23.3*(100/HNHEFUA{1)*HNSSBUA(-1))/GDPDUA(1)-358.4233* TRENDOS

s sy do Odzdzy q CG. HNUPCUA HNUPCUA=0.7225862 +0.0000913* RGDPCUA

HOBSLOBjLY | tetsL tOR| HNSSRUA HNSSRUA=max(0.01HNSPRUA/HNUDCUA)

ltedds' sC 0.

* ]l zOMdz0 L tesBC O Oolststc O

oz

dzc



l tosH o Y j dzda™f

H S H (

1 sC0OLdedCd JSLBBGEjdzdedr L A3 dedzdrm HzW ftotsedzSL z9o Odzdz"CONMID ] dzOtc*
1%9 d3ts AGMEMOD
cl1OLtsoad?2e, c¢criteyOodzO " HIs ¢cCOV-Lbe
exchange exchange exchange exchange
GDP rate NC to| Real GDP per| rate NC GDP rate NC to| Real GDP per| rate NC
Population| Real GDP| deflator | euro cap. to US$ | Population| Real GDP | deflator | euro cap. to US$
million million
UAH in UAH in
2000 2000
million prices 2000=1;| UAH/euro | UAH'2000/cap| UAH/$ | million prices 2000=1;| UAH/euro | UAH'2000/cap| UAH/$
2000 48.92| 170070.00 1.00 5.02 3476.49 5.44 48.92| 170070.00 1.00 5.02 3476.49 5.44
2001 48.46| 185722.72 1.10 4.81 3832.50 5.37 48.46| 185722.72 1.10 4.81 3832.50 5.37
2002 48.00| 195471.94 1.15 5.02 4072.04 5.33 48.00| 195471.94 1.15 5.02 4072.04 5.33
2003 47.66| 214072.90 1.25 6.02 4491.83 5.33 47.66| 214072.90 1.25 6.02 4491.83 5.33
2004 47.32| 239994.50 1.44 6.61 5071.85 5.32 47.32| 239994.50 1.44 6.61 5071.85 5.32
2005 46.96| 247187.85 1.78 6.39 5263.94 5.12 46.96| 247187.85 1.78 6.39 5263.94 5.12
2006 46.65| 265578.42 2.05 6.34 5693.49 5.05 46.65| 265578.42 2.05 6.34 5693.49 5.05
2007 46.37| 285745.18 2.52 6.92 6161.93 5.05 46.37| 285745.18 2.52 6.92 6161.93 5.05
2008 46.14| 292328.82 3.24 7.71 6335.18 5.27 46.14| 292328.82 3.24 7.71 6335.18 5.27
2009 45.96| 249185.29 3.66 10.87 5421.44 7.79 45.96| 249185.29 3.66 10.87 5421.44 7.79
2010 45.78| 258740.03 4.17 10.53 5652.00 7.94 45.78| 258740.03 4.17 10.53 5652.00 7.94
2011 45.64| 272881.47 4.76 11.09 5978.42 7.97 45.64| 272881.47 4.76 11.09 5978.42 7.97
2012 45.56| 273532.79 5.14 10.27 6003.76 7.99 45.56| 273532.79 5.14 10.27 6003.76 7.99
2013 45.44| 273459.76 5.36 10.61 6018.06 7.99 45.44| 273459.76 5.36 10.61 6018.06 7.99
2014 42.93| 255540.95 6.21 19.26 5952.66 11.89 42.93| 255540.95 6.21 19.26 5952.66 11.89




2015 42.76| 230567.03 8.62 24.23 5392.06 21.84 42.76| 230567.03 8.62 24.23 5392.06 21.84
2016 42.58| 235720.36f 10.12 28.26 5535.36 25.55 42.58| 235720.36 10.12 28.26 5535.36 25.55
2017 42.39| 241533.31] 12.35 29.98 5698.37 26.60 42.39| 241533.31] 12.35 29.98 5698.37 26.60
2018 42.15| 249758.24  14.26 32.12 5925.01 27.20 42.15| 249758.24  14.26 32.12 5925.01 27.20
2019 41.90| 257834.15 15.42 28.92 6153.20 25.85 41.90| 257834.15 15.42 28.92 6153.20 25.85
2020 41.81| 265543.38 17.00 28.45 6351.77 25.74 41.81| 237980.920 17.07 28.44 5692.48 25.73
2021 41.66| 273748.67) 18.34 28.77 6570.83 25.64 41.66| 241538.73  18.44 28.76 5797.69 25.62
2022 41.46| 282234.87] 19.53 28.99 6807.61 25.56 41.46| 248760.73  19.66 28.97 6000.20 25.55
2023 41.25| 290984.14  20.65 29.42 7053.92 25.54 41.25| 256447.43  20.79 29.40 6216.69 25.52
2024 41.04| 300004.66f 21.68 29.58 7310.27 25.51 41.04| 264397.31] 21.83 29.56 6442.62 25.50
2025 40.82| 309304.81 22.77 29.64 7577.07 25.49 40.82| 272593.64 22.92 29.62 6677.75 25.47
2026 40.60| 318893.25 23.91 29.67 7854.71 25.46 40.60| 281044.03 24.06 29.65 6922.44 25.45
2027 40.37| 328778.94 25.10 29.71 8143.48 25.44 40.37| 289756.40, 25.27 29.69 7176.94 25.43
2028 40.15| 338971.09 26.36 29.75 8443.66 25.42 40.15| 298738.85, 26.53 29.73 7441.49 25.40
2029 39.92| 349479.19  27.67 29.78 8755.25 25.40 39.92| 307999.75 27.86 29.76 7716.09 25.38
2030 39.69| 360313.05 29.06 20.81 9078.36 25.37 39.69| 317547.74  29.25 29.79 8000.86 25.36




[ BHOPBESC
tdLlzd IsOIsd { tets6 dz5ANCMEMORzdes £ 0BOH jodz'C Iz

2019 2021*
s' dz &' Mmis! BHYBM]d) BOL § 2020 BOL g 2022 2023 2024 2025 2026 2027 2028 2029 2030
4y J dz0aOVID-19" 2601.00] 3039.74 2516.87| 2492.7] 2468.7{ 2446.3] 2425.2y 2405.3{ 2386.4{ 2368.5( 2351.3( 2334.9]

4yj dzOtc’ 2 " 1 OL t58 d| 2601.00 3038.3] 2515.28] 2491.2] 2467.3] 2445.0( 2424.0]1 2404.14 2385.2y 2367.3¢ 2350.2¢ 2333.9;

g4yj dzOte’ 2 " 1 OL ts59 d| 2601.00 2633.20 2594.40| 2492.9§ 2467.3] 2445.0( 2424.0]1 2404.14 2385.2y 2367.3¢ 2350.2¢ 2333.9:

l “Hdz. 1 "%~ ddzj dzdzv| 0.00 13.33 | -3.15 -0.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

gyJ dzOtc” 2 " 1" 2 dzO" [ 2601.00 2633.2( 2594.40 2243.6¢ 2221.0] 2200.9] 2182.0( 2164.1] 2147.1] 2130.9] 2115.5] 2100.8}

g4yJ dzOtc” 2 "1 Jtey Osf 2601.000 3038.21 3241.23 3153.3{ 3079.94 3016.4] 2961.24 2909.4] 2861.0y 2815.8] 2773.0] 2732.8{

A dzO0 dzO d3j H dzO0 o dzE lstdz/ N @20 s szt

4y J dz0aOVID-19" 4877.25 4086.14 4601.75 4610.2( 4627.1y 4644.6y 4659.11 4674.4¢ 4688.6y 4700.64 4713.3{ 4725.3]

4yj dzOtc’ 2 " 1 OL 598 d| 3959.60 3589.91 4093.39] 4093.6] 4107.3] 4118.2¢ 4129.6] 4138.5{ 4148.14 4157.4{ 4165.7y 4171.5¢

g4Yyj dzOte' 2 " 1 OL 59 d| 3959.60 3318.5( 4652.70| 4088.5§ 4107.3] 4118.2¢ 4129.6] 4138.5] 4148.14 4157.4{ 4165.7y 4171.5(

l “Hdz. 1" H=~ddzj dzdzv| 0.00 7.56 -13.66 | 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

gyJ dzOtc” 2 " 1" 2 dzO" [ 3959.60 3318.5( 4652.70 4256.2{ 4274.8] 4287.31 4300.2¢ 4310.7] 4321.8] 4332.5y 4342.2{ 4349.5]

g4y dzOte’ 2 "1 j ey O8] 3959.60 3589.9] 3618.52] 3655.0] 3693.3( 3724.7{ 3752.8] 3777.9] 3802.8] 3826.84 3849.1] 3868.2;

lJeseddylsets &jHk, Ikdf. I

4 yJ dz0aOVID-19" 71.04 139.15( 96.58 97.27 | 97.65 | 98.01 | 98.34 | 98.63 [ 98.89 [ 99.12 | 99.32 | 99.50

g4y dzOte' 2 " 1 OL ts9 d| 103.43 | 125.13[ 96.31 97.02 | 9741 | 97.78 | 98.12 | 98.42 [ 98.69 [ 98.93 | 99.14 | 99.33

4yj dzOtc' 2 " 1 OL ts9 d| 103.42 | 129.24( 105.81 [ 97.31 | 97.41 | 97.78 | 98.12 | 98.42 | 98.69 | 98.93 | 99.14 | 99.33

]l " Hdz. | "%~ ddzj dzdzv| 0.01 -3.28 -9.87 -0.30 [ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

g4y dzOtc’ 2-9 YlcsB dg@y| 103.42 | 129.24( 105.81 [ 87.58 | 87.74 | 88.07 | 88.37 | 88.64 | 88.88 | 89.09 | 89.28 | 89.45

g4y dzOte’' 2 W ptep@og 103.43 | 125.13[ 124.10 [ 122.56] 121.40( 120.46| 119.71| 118.96| 118.24| 117.55| 116.87| 116.22

( Sy tstels &3 Hiz, Isd

4 YJ dzO0a0OVID-19" 55.60 91.12 | 48.57 50.06 [ 51.17 | 52.22 | 53.20 | 54.11 | 54.96 | 55.75 | 56.49 [ 57.19

4Yyj dzOtc’ 2 " 1 OL ts9 d| 54.83 79.93 [ 50.70 52.24 | 53.39 [ 54.47 | 55.48 | 56.42 | 57.30 | 58.12 | 58.89 | 59.62

4Yyj dzOtc’ 2 " 1 OL ts9 d| 54.83 80.77 | 57.53 52.54 | 53.39 [ 54.47 | 55.48 | 56.42 | 57.30 | 58.12 | 58.89 | 59.62

]l “Hdz. 1 "%~ ddzj dzdzv | 0.00 -1.05 -13.47 | -0.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

g4yJ d&zOtc” 2 " 1" 2 dzO" [ 54.83 80.77 | 57.53 42.38 | 43.28 | 44.32 | 45.29 | 46.19 | 47.03 | 47.82 | 48.56 [ 49.26

4Yyj dzOte' 2 "1 j ey O9| 54.83 79.93 | 79.72 78.92 | 7845 | 78.17 | 78.06 | 77.92 | 77.77 | 77.62 | 77.46 | 77.32
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AEPXKABHA CIYXKBEA YKPATHH 3 THTAHL BEINEYHOCTI XAPYOBHX [IPOAYKTIB TA 3AXHCTY CTIOKHBAYIB
TOJIOBHE YTIFABJ IHHA AEPKIIPOACTIOKHBCAYKEH B YEPHITIBCHKIH OBJIACTI
HIKHHECHKA MDKPAHOHHA NEPKABHA JTABOPATOPIS TEPKABHOI CJIYKBH YKPATHH
3 MHTAHB BE3IESHOCTI XAPMOBHX IIPOAYKTIB TA 3AXHCTY CHOXHBAYIB YEPHITTBCHKOY OBJIACTI
JEPKABHA JASOPATOPIS BETEPHEAPHO-CAHITAPHOI EKCIIEPTH3IH HA PUHKY

17101 , m. Hocisxa, Byn. Byusxiaceka, 2a ven. 2-01-96, E-mail: nrlab@vetmed.gov.ua, koa €PHIOY 00720941
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HAIIOHAJIbBHA AKAJIEMIS
ATPAPHUX HAVK
HAIIIOHATEHHH HAYKOBHH
HEHTP
THCTHUTYT BJPKIJIBHHAIL]TBA
IMEHI I1. I. IIPOKOITOBHYA
03680, Yxpaina, Kuie,
eyn. Akademika 3abonromrozo, 19

l tcsHBO Y j dzdzg? H S
wetsfls' SO B LY jydesHh

NATIONAL ACADEMY
OF AGRARIAN SCIENCES
NATIONAL SCIENTIFIC CENTER
P. I. PROKOPOVICH
BEEKEEPING INSTITUTE
Acad. Zabolotnogo St., 19,
03680, Ukraine, Kyiv

CdeC d

Ten/Ph. (044) 526-67-98, Paxc/.Fax ( 044) 526-31-89
e-mail: nnc_ibkiev@ukr.net hitp://prokopovych.com.ua

3aMOBHHK

Anpeca Ta TenedoH 3aMOBHUKA

JIABOPATOPISI

METO/IB OLIIHKH SIKOCTI TA BE3TIEYHOCTI MPOAYKIII BIXIJIbHULITBA
(CepradikaT BH3HAHAA BHMipIOBaibHUX MoxnBocTei Ne IIT — 500/18 Bix 20.12.2018)

/e-mail: Iab.meda@%gmail.com / Ten.526 43 95
MPOTOKOJI Ne 4951 pia 11.12.19 p. (aiticuuii a0 rpyxus 2020 poky)

" Buxop Bikrop Ipanosuu, «Tlacixa Meno36ip»
c. Mpun, HociBcekwuii p-H., UepHiriBcbka oom.

Bua npomyxuii, pik 360py Ta maca (06’em) maprii

Micite 360py MpoxyKIit

Ten.097 111 89 68
Megn, iuna 2019 p.
_ UYepniriscbka o61.

AKT Binbopy 3paska Ta/abo HOMEp HOroBoOpy

Jlata OTpUMaHHs 3pa3Ka
Jlata npoBeieHHs BHIIPOOyBaHb

Hopmarmarmﬁ AOKYMEHT, 34 AKHM IMPOBEICHO

JOCTIPKEHHS

11.12.19
11-16.12.19

s JACTYV 4497:2005 “Men natypansauii. Texuiuni ymoBu™

F
Bumoru ACTY

Ha3zBa nokas’HHKa PesyabTar Hoxwt:
(BHIIHIT/TIEpIIHHA FATYHOK) Ka
1 2 3 4
Be3KkonbopoBHH, 6iHii, CBITIIO-KOBTHI,
Konip KOBTHI, TEMHO-)KOBTHH, TEMHHI 3 pPi3HHMH XXopruii
BiATIHKAMH
Conoaxuii, HKHHANA IPHEMHUMN, TCPNKHH, Cononxuit, IpUEMHUIN,
Cmak MOAPA3HIOE CIIU30BY 000JIOHKY POTOBOT 6e3 CTOpoHHIX
NOPOKHHHH, €3 CTOPOHHIX MPHCMAKiB TIpACMAKiB
Aposi Cneund;iquu_ia, NIPUEMHHH, BiJX cn_aﬁkoro 7o ﬂpuemgmﬁ, 6e3.
CHJILHOTO, HixkHMH, 5&3 cTOpOHHIX 3anaxis CTOpPOHHIX 3aMcXiB

KoHcucTeHLis Pigka, B’si3ka: AyxKe B’si3Ka, MITbHA Jlyxe B'si3Ka -
Kpucranisauis Big 1pidHO- IO KpYIHO3EpHUCTOT KpynHo3epHucTa -
O3Haku GpoaiHHS He nossouesi He BusipjieHO -
MexaHiaHi JOMilIKH He no3BosieHi He BusBneHo -
MacoBa yacTka BOJH, Yo, HE OLIbile 18,5/21,0 16,3 0,1
HiactazHe yucino (xo 6e3BoaHoi 15,0/10,0 30,27 0.5 P
pe4oBuHR), oa. I'oTe, He MeHIne
Bwmict rinpoxcrme'mmb){p(bypony 10,0/25.0 1,6 0.1
(I'M®), Mr Ha | kr, He OuIbIIE

BHUCHOBOK: 3pa3ok Mely HaTypajbHOIO 3a J0C/Ii [DKEHMMH OPTaHOJIENTHYHUMH Ta Bi3HKO-XiMiTHUMH

MoKa3HMKaMHu Bignosigae sumoram JJCTY 4497:2005 MEAY BUIIIOT'O TATYHKY

3aB. 1abopaTopii METOIB OLIHKH SKOCTI %
6e3neuHoCTi MPOXyKii 6UKiITBHHITBA,
KaHIUIAT CLTECHKOrOCTIONAPCHKUX HaYK §

a1, nﬂCA‘;
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