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ias| &Y 5K sL 8Yp 8Ys 8Yg Yh Yt Yn
1001 | 300 | -420 | -31 | -240 | -270 | -300 | 043 | 073 | -0,78
1992 | 293 | 362 | -30 | -197 | -205 | 293 | -052 | -146 | -1,95
1003 | 203 | -216 | -1,5 | -17.1 6,4 203 | -037 | -029 | -054
1994 | -196 | 439 | -01 | 240 | -109 | -196 | -028 | -030 | -057
1995 | -146 | -155 | -34 | -200 | -107 | -146 | -006 | -013 | -0,25
1996 | -10,3 98 | -1,8 | -162 48 103 | -006 | 004 | -025
1997 2,9 2,9 18 2,9 1,0 2,9 0,02 0,08 0,13
1998 5,6 22 | -15 | 56 1,0 5,6 0,06 0,04 0,20
1999 6,6 06 | -15 | 7.9 6,7 6,6 0,00 | -011 | 0,25
2000 8,5 1,6 27 | 11,9 8,6 8,5 006 | -009 | 0,31
2001 8,9 2,5 31 | 115 12,1 8,9 0,16 0,13 0,18
2002 | 10,2 41 15 9,4 11,6 10,2 0,24 0,18 0,08
2003 | 10,9 275 | 62 | 11,2 9,5 10,9 0,23 0,21 0,19
2004 8,2 227 | 55 | 11,4 6,3 8,2 0,16 0,14 0,18
2005 6,2 404 | 11 7,5 3,9 6,2 0,07 0,09 0,11
2006 6,5 781 | 09 7.1 5,8 6,5 0,02 0,08 0,05
2007 7.4 473 | 07 3,0 5,9 7.4 0,06 0,07 0,19
2008 5,6 5,6 16 | -49 8,4 5,6 0,05 0,10 0,19
2009 5,4 50 | 15 13 8,4 5,4 0,08 0,12 0,11
2010 6,6 6,9 0,4 7,7 6,7 6,6 0,14 0,11 0,07
2011 6,0 3,0 0,3 5,6 6,6 6,0 0,13 0,10 0,03
bl -06ABURGBAPUOARYOOR Al Gl OPpARUOY PSSO
61 1T6yboguypfid Y=F(K, L)
a8 Ek | LY | KIY | g=YK | y=YIL | kekiL Cﬁf(gl*fg) SA | Ln(«) | Ln(kL)
1991 | 0,69 | 1,00 | 1,00 | 1,00 1,00 | 1,00 1,00 | -011 | -081 0,00
1992 | 079 | 1,38 | 0,83 | 121 | 072 | 0,60 089 | -013 | -133 | -051
1993 | 094 | 159 | 098 | 1,02 | 063 | 062 0,76 | 0,09 | -274 | -048
1994 | 044 | 205 | 072 | 139 | o049 | 035 074 | -0,04 | 022 11,05
1995 | 0,93 | 229 | 071 | 141 | 044 | 031 0,70 | 0,07 | -255 | -118
1996 | 1,06 | 258 | 071 | 142 | 039 | 027 065 | -0,05 | o 11,30
1997 | 1,06 | 267 | 0,71 | 140 | 037 | 027 0,63 001 | e 1,32
1998 | 1,92 | 253 | 071 | 142 | o040 | o028 0,66 0,06 | w6 1,28
1999 | 3,90 | 232 | 067 | 150 | 043 | 029 0,71 007 | e 1,24
2000 | -5,35 | 2,16 | 063 | 1,60 | 046 | 029 0,76 0,06 | w6 1,24
2001 | -9,86 | 2,06 | 058 | 172 | 048 | 028 0,80 0,06 | w6 11,26
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2002 | 3,37 | 1,92 | 055 | 1,81 0,52 0,29 0,86 0,08 | W6 -1,25
2003 | 0,22 | 1,74 | 0,52 | 1,94 0,58 0,30 0,93 0,02 | 1,25 -1,21
2004 | 0,16 | 1,74 | 0,70 | 1,43 0,58 0,40 0,83 -0,06 | 1,67 -0,91
2005 | 0,13 | 1,65 | 0,73 | 1,36 0,61 0,44 0,84 0,07 | 1,92 -0,81
2006 | 0,07 | 1,57 | 1,18 | 0,85 0,64 0,75 0,71 0,19 | 254 -0,29
2007 | 0,14 | 1,47 | 2,36 | 0,42 0,68 1,60 0,56 0,17 | 1,78 0,47
2008 | 1,00 | 1,38 | 3,08 | 0,33 0,73 2,24 0,53 0,02 | 0o 0,80
2009 | -0,62 | 1,36 | 2,43 | 0,41 0,74 1,79 0,58 0,06 | 0\ 0,58
2010 | 0,96 | 1,27 | 2,54 | 0,39 0,79 1,99 0,60 0,04 | -3,07 0,69
2011 | 2,10 | 1,20 | 2,46 | 0,41 0,83 2,05 0,63 0,05 | 0\ 0,72
i A6o .1. (9.2)
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Annotation

The question of the cyclical development of the national economy of the Republic of Tajikistan

The article presents a description of tmeacroeconomic development trends and modeling of
cyclic dynamics of the national economy of the Republic of Tajikistan based on the use aj-econ
metric methods. Performed a retrospective analysis of cyclical fluctuations social and econgmic d
namics of thaepublic in the period from 1990012 years and forecast to 2020 year.
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Modelling of exchange market pressure
Introduction index using the exchange rate and foreigm-
In this paper analysed the index of x  ternational reserves [2]:
change market pressure (EMP), as crises ind EMPI; = Aej _ Be , Arj (1) where, EMPI; =
cator. The recent studies mainly focus oned ei & _ o
veloping of unique crises index, which would €Xchange market pressure in period's; = an
provide a reliable warning during the financial €xchange rate in the period i§. = standard
instability in economy. deviation of an exchange rata{ﬁ); r; = inter-
Having a good EMP measure is relevant i
for at least two reasons. The first concerns
policy. Nowadays many countries pursue
some kind of exdange rate management.

Consequently, for monetary policy makers it~ and Reinhart K. (1998) calculated the EMP
is relevant to know the magnitude of B  index using exbange rate, foreign interm-

change market pressure, how effective their tional reserves and nomlnal interest rate [3]:
instruments are in taking it away, and how EMPI, = Bei _ 8 Ari gAIi (2) where, 8 -
1

severe pressure is on other exchange rates, for ei O i _
instance to gage how much pressure they can the standard deviation of the change in the

national reserves in the period i, and}, =
standard deviations of changes on intemr

tional reserves (%) Kaminski G., Lizondo S.
1

expect as a result of contagion. A second on
tivation for finding a proper EMP measure is
that researchers use the EMP concept taxe
amine important other phenomena.

Once pressure occurs, it has to be offset
within the same perod. Hence, only policy
instruments that are able to immediately &

fect excess supply on the exchange market are

useful to offset pressure. These are typically 2
monetary instruments. In reality, monetary
authorities can use a number of policy tools to
offset pressure, such as official parity &
lignments, changes in the width of exchange
rate bands, official discount rate adjustments,
open market operations, foreign exchangent
terventions, and the imposition of capital co-
trols.

The high value of the EMP negéavely ef-
fect on the currency market, if authorities has
passive state policy. The passive public policy
means that the central bank does not inte
vene in the regulation of the exchange rate.
The public policy objectives may relate to the
internal market (inflation and production
volume) and/or external market (the current
account balance or the amount of official m-
ternational reserves).

Methodology

Many studies use different approaches to
the construction of the index of currency prs-
sures, which are menoned below: Kaminski
G. & Reinhart K. (1999) calculated the EMP
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nominal interest rate,Al;.

Eichengreen B., Rose and Wyplosz A. K.
(1995 &1996) calculags the EMP index using
exchange rate, nominal rate and the ratio of
foreign exchange reserves to money supply
(M1) [1]:

EMPI, = 1dej 1 Armj  Armys; +
be € 6r rmj rmys
= (A(L; — Tys,i) (3)
5

where,rm; - the ratio of gross foreign e-
serves to money stock omonetary base in -
riod i; 6, - is the standard deviation of the d+
ference between the relative changes in tha-r
tio of foreign reserves and money(money

Arm;j  Armyg

base) ; 0; - the standard deva-

rmj rmys,i

tion of the nominal interest rate differential
AT —Iysi . In this study Kaminski G. &
Reinhart K. (1999) approach is used as anpa
propriate t o current
economy. For calculation of the EMP is built
the logical model and its used as crisis indie
tor for the assessment of financiahstability.

According the Kaminski and Reinhart
(1999) country's financial market is under
pressure, if the EMP index exceeds a certain
limit, i.e. logical model is as follows:
1, if EMPII > B * SEMP + HEMP)

Crisis = 0, otherwise
(4)
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where, gmp = Standard deviation of pres-
sure index in financial market;ugyp = average
mean of index.

The main limitation of this approach is to
find the ranges that define the critical index
(b). An analysis shows that in Tajikistan reat
ty is acceptable to increase by 1.5 a standard
deviation (f=1.5)

Results and discussion

As was mentioned before in the paper was
calculated EMP index. For the calculation of
the EMP index were used the quarterly data
for the period 2010Q1-2014QA4L.

The calcubtion reveal that the EMP in
economy is observed in fourth quarter of 2014
(Figure 1). The exchange market pressure in
the country is mainly related with the eo-
nomic sanction against the Russian Feder
tion by Western countries. Predominantly B-
jik labour migrants are working in Russia and
their remittances linked Tajik and Russian
economies. Due to sanction economy of Rat
sian Federation have decline and remittances
reduces substantially. Also in this period is
reduced Tajikistan international reserves.

Based on provided analysis above is pr
posed a new approach for calculation of the
EMP index (equation 5):

1
EMPIl = _.e 1 VAR(e)

“Yeq 11 VAR(T) )

()

where,

VAR(e) = dispersion of exchange rate
ei~.
Z )

VAR(r) = dispersion of international re-
serves(?).

Using the equation 5 the calculated EMP
index are reveal in Figure 1.

4. Conclusion

Given the magnitudes of both the econm-
ic and the social costof any financial crises,
constructing an accurate early warning signal
indicator will remain undoubtedly an im-
portant research focus in the near future.
Based on provided analysis above is proposed
a new approach for calculation of the EMP
index which corresponds to the current cond
tions of the economy of Tajikistan. The cala-
lation reveal that the EMP in economy is b-
served in fourth quarter of 2014. The »
change market pressure in the country is
mainly related with the economic sanction
against the Russaan Federation by Western
countries. Predominantly Tajik labour mi-
grants are working in Russia and their rentt
tances linked Tajik and Russian economies.

Figure 1. EMP index for Tajikistan, 2010Q12014Q4
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Source: own compilation based on th&lational Bank of Tajikistan data.

As reveal in Figure 1, in fourth quarter of 2014 in Tajik economy is observed pressure in filra
cial market, which proves using Kaminsky and Reinhart approach.
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This article analyzed the index of pressure on currency market. It is reviled thiaes cond
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jority of l abor mi gr acoohomitc samcbon the Russia conomids decomP u e
weak and consequently the money transfers went down and also international reserves become less.
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The effects of consumer income increase on the
agricultural sector of Tajikistan

Introduction

Tajikistan is an agrarian country with its
vast majority of population living in rural ar-
eas. Therefore, agriculture is crucial for the
development of the country, and the interred-
tion between natural resources, land use, and
human welfare is manifold. The present study
representsone part of a comprehensive angt
sis of the impact of macroeconomic and se
toral framework condition changes on Tajik
agriculture. The focus here is on the effects of
population and income growth on agricultural
production, trade, and welfare of the county.

Tajikistan went on a bumpy road to ince-
pendence, stability, and development. Howe
er, since the year 2000 the country has exper
enced prominent growth. The average annual
rate of economic growth (GDP) was 8 prcent
for the period 20002013[5]. The ecoromic
growth has brought about substantial increase
in consumer income and food consumption.
On the other hand, the constant population
growth leads to an increasing food demand,
too. Tajikistan™s
by 2 percent on average over th&ast twenty
years][8].

The agricultural sector is essential for &-
jikistan by feeding its population mainly
through subsistence but also by providing
revenues through cotton export. About three
quarter of the population live in the country-
side and dependon agricultural production.
Between 1985 and 2000 the agricultural sector
has constituted more than 30 percent of the
country s GDP,
figure was still close to 25 percen]. The ag-
ricultural sector has undergone substantial
changes after independence, caused, inter alia,
by a land reform resulting in transferable
land-use rights to private farmers as well as a
quite liberal agricultural and trade policy for
all commodities except cotton and wheat. The
agricultural sector absorbs llf of the total
employment and produces 30 percent of total
export revenues and, therefore, has become a
backbone of the economy5].

But the main factor of growth in Tajiki-
stan is the surge of remittances of labour m
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grants into the national economy. Sice 2007
Tajikistan has been on top of the list of the
remittancesto-GDP-ratio with an average of
40 percent in 20082012 [19]. Nearly 30 pe-
cent of the labour force of Tajikistan works as
temporarily labour migrants abroad [6]. Re-
mittances have exceededhé Official Devd-
opment Assistance (ODA) and the Foreign
Direct Investments (FDI) by five and seven
times respectively in 2002011 [19] Remit-
tances have become a significant source ofi
come for Tajikistan. They have to be consi
ered as a source of forgn exchange inflow
with a great influence on the macroeconomic
level. Imports exceeded the exports on awxe
age by 2.3 times in Tajikistan in 2002012
and showed a sharp increase in 2005 due to
the sudden increase of remittancdd]. In gen-
eral, remittancesplay an ambiguous role in
the development of an economy on macro and
micro level. On the one hand, they can d
come a driver for growth while on the other
hand they might serve as an obstacle to ddve

p 0 p wpneent,ie.g. by chugirsg arbapEeciatignrofahe i

domesticcurrency.1

Looking closer to the development of m-
come and its sources of the Tajik population
makes it obvious (figure 1): There has been
constant increase in income. The GNI per
capita in 2013 amounts to 2500WSD (PPP,
current international USD) and increased by
2.8 times compared to 2000 (World Bank,
2013). Remittances and the income from pr
vate farming (i.e. mainly subsidiary plots) -

£201d thee vgether constitut@ Modelthan half of the agge-

gate income of the population, hence unde

ng

lining their importance forthec ount Py ™ s

nomic growth [9].

! Among the positive effects of labour migration and inflow of remi
tances aree.g. income growth, and hence an increase in demand and
spending power of the population, alongside with poverty reduction,
growth of the real economy like transport and construction sector,
growth of the trade sector, and a relaxation on the domestic labo
market. The negative effects of labour migration and remittances are

e.g. the effect of foreign purchases (the excess of imports over exports),

high inflation level, stagnation of some sectors of economy and appea
ance of Dutch Disease symptoms, theestythening of the national
currency, increasing consumer price indices, and interest rate growth
during economic boom (Khakimov, Schmitz & Pawlowski, 2014b).
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The increase of population as well as of
consumer income has an effect on consym
tion levels and patterns. The study analyses
the effect of population and income growth
on the agricultural sector of Tajikistan. Main
researchquestions are: (a) How do demand
and supply of agricultural commodities e-
spond to the growth of population and cm-
sumer income? (b) How are producers and
consumers of agricultural commodities affee
ed? (c) How does the trade balance, the state
budget andthe welfare change in response to
these effects?

2 Methodology

The methodological approach of the study
is based on the principle of welfare economics
that analyses on how the allocation of e-
sources affects economic welleing. The @-
plied research toolis a partial equilibrium net
trade model, called AGRISIM. It is a non-
linear, partial equilibrium, multi -market and
multi-region trade model. The model builds
on a GAMS interface and uses
GAMS/CONOPT?2 solver - a non-linear op-
timization package.

The AGRISIM model uses a multmarket
approach that is widely used in general edu
librium modeling (CGE) but deals with just
one sector of the economy (agriculture), while
CGE models seek equilibrium for a number of
sectors. As a dynamic component, the AGR
SIM model allows the simulation of popub-
tion and income growth with projections of
agricultural production and subsequent agr
cultural trade changes, ceteris paribus. While
free trade is in place, this model allows ident
fying the gap between production and co-
sumption and allocation of land under differ-
ent crops, thus, serves as a basis for policy
implication in order to minimize the gaps.

The AGRISIM model includes 18 cown-
tries/regions and the rest of the world (ROW).
The 27 countries of the European Union are
considered as one region (EU). The difference
between the world and the 17 specific cod
tries (including Tajikistan) plus 1 region (EU)
is represented by ROW. The model includes
24 agricultural commaodities partly aggregated
into commodity groups2. A simplified struc-

% Commodities included into the model are poultry (chickens, ducks,

geese, turkey and other pout), coarse grains (rye, barley & oats),

ture of the model is presented in the following
figure.3

The base year (BY) of the model rem-
sents the status quo situation as the average of
the years 20042006. Then the model creates a
base assumption (BA) as a forecast of 2016
against the BY where it adjusts production,
consumption, and trade over time by consi-
ering population growth worldwide including
Tajikistan. In the BA a future moderate pofu-
lation growth of annually 1.4 percent was p-
plied for Tajikistan, and respective figures
were appied for the other countries. For the
Rest of the World (ROW) a weighted average
annual growth figure was used considering the
share of population of each country on ROW
population.

The scenario of economic and remittances
driven income growth (SGCI) in Tajikistan is
simulated against the BA as a forecast of 2016
through a shift in the demand function. The
average annual rate of income growth in a&-
jikistan has been 8 percent during 200R013
(measured as GNI per capita growtH9]) and
that was the shift factor applied for the sirmu-
lation.

The data for the model originate from d-
ficial international and national statistics.
Population growth figures were derived from
the United Nations Population Division [18]
the agricultural and trade data were taken
from databases of FAOSTAT and OECD.
The net producer protection figures for each
commodity for Tajikistan have been calcul&
ed applying the PSEapproach of the OECD4
Initial elasticities for supply, demand, and m-
come are taken from the SWOPSIM da-
base5

goats, as well as the single commodities of wheat, maize, milk, beef and
veal, pigmeat (pork), eggs, soybean, cotton, sugar and rice.

® Details on he model structure and the related model equations can be
found at Khakimov (2013) and (2014). Further two simulations cdnduc
ed for Tajikistan by the author are: 1) diminishing water availability and
growing land degradation both affecting the supply sided 2) liberat
zation efforts (membership of Tajikistan of WTO and GESnmon
Economic Space with Russia, Belarus, and Kazakhstan) affecting tariffs
and thus domestic prices.

* For details on the calculation of the protection measures see Kh

kimov, Pawdwski & Schmitz (2014a).

oilseeds (rapeseed, soybean, sunflower and cottonseed), mutton and®For details on the calculation of the elasticities see Khakimov (2014).
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Figure 2: Simplied structure of AGRISIM model (2 markets/commaodities, 2 regions)
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3 Results and discussion

Both population growth and increase of
income impact on national demand and lead
to changes in agricultural production, balance
of trade, producer and consumer welfare, and
state budget.

3.1 Consumption response

Rising incomes and their influence on
production and consumption of agricultural
products have been examined by many siu
ies. For instance, Abler[1] evaluates the &
fects of economic growth and rising incomes
on the composition of agicultural product
demand across product categories, within
product categories, and on the evolution of
price and income elasticities of demand for
agricultural products. Shifts of the income
spent on staple foods to norstaple foods due
to income growth are e.g. accentuated in the
studies of Zhou et al.[21], Westcott & Trostle
[20], and Thiele & Weisq17].

Aggregate demand and demand patterns
shift in response to income change. The pf
pensity to consume and the income elasticity
of demand are two conceptghat reveal the
relationship between income and consupi
tion. The propensity to consume is the -
portion of consumer " s
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food, non-food, and services. Significant parts
of household income in Tajikistan are spent
on food products. While due to income
growth the total expenditures on food contn-
ued to raise over time, the share of food inot
tal spending declined, e.g. from 87.6 in 2000
to 57.8 percent in 2012. At the same time food
consumption pattern changed: the per capita
consumption of livestock products significan-

ly increased while per capita wheat consupa
tion remained more or less the sam¢9]. 1
While population growth (BA) leads to a can-
sistent increase in demand throughout all
commodity categories, the income increase
(SC1) shows a differentiated picture. Caon-
pared to the BA, in SCGI the demand for live-
stock commodities further increased to a large
extent (19 to 37 percent), while the staple food
products of wheat, coarse, and maize showed
even a small reduction in demand-2 to -3
percent). The demand for cotton by domestic
processors has also increased.

The question whether this additional @-
mand will be met by domestic production or
in form of imports is answered in the follav-
ing sub-chapters.

1 pdvelbhriend it food cionﬁm(ﬁ)ti@u iMrQikistaSthPre@rd tohfirm tQ N

Engel's law.
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3.2 Price effects

The baseassumption (BA) of global popu-
lation growth leads to an increase in demand
and consequently to an increase in world
market prices. It is assumed in the model that
the producer prices in Tajikistan increase to
the same degree like the world market prices
(assumption of a price transmission elasticity
= 1.00). The scenario of income increase (SC
I) does not show any additional price effects,
because Tajikistan has only a minor market
share in the world context.

The difference between border and pr
ducer prices represents tariff and nortariff
trade barriers. Most commodities show higher
producer prices than border prices. Although
this is beneficial to producers of such ao-
modities, consumers pay unnecessarily more
especially since the products are nanported.
The opposite holds true for the cash crop de
ton: several taxes of together 435 percent
suppress the domestic producer price and thus
discriminate cotton producers[13].

3.3 Production response

Price increases in response to demand
growth incentivize production. By theory, in-
come and demand growth are not the only &
terminants of changing production pattern.
Another one is the existence of tariff and non
tariff trade barriers leading to price gaps b-
tween world market and domestic market and
thus hampeing the flow of price signals. Fu-
thermore, also the limitation of natural re-
sources, like arable land and water, are fre
tiers to production growth.

The assumption of worldwide population
growth (BA) reveals only a marginal increase
in production in Taji kistan (table 3). The an-
ulation shows the lowest increase of prodi
tion for rice (0.3 percent) while somewhat
higher production response can be observed
for wheat (4.7 percent)2 The production in-
crease of the various commodities is related to
the price ncrease: those commaodities showing
a relatively higher price increase than others

additional income growth in Tajikistan (SCH)
does not show any production effects.

An explanation for this rather meagre
production increase lays in the small scale
production structure and the low responsie-
ness of seksufficient producers to domestic
demand and price changes in Tajikistan. Most
food products in Tajikistan are primarily pro-
duced on subsidiary plots and are thus less
dependent on market price changes. Official
statistics on agricultural praduction in Tajiki-
stan indicate that the share of household $u
sidiary plots in the total production of agricul-
tural commodities (except cotton) was 63 pe
cent in the year 2009 although their share in
land use is rather small. Only 6 percent ofot
tal agricultural land (or 20 percent of arable
land) was cultivated by household subsidiary
plots. The share of household subsidiary plots
in total production by type of commodities is
e.g.: crop production 51.4 percent, grain 35.1,
meat 92.5, milk 93.5, and eggs 48! percent
[3] Those figures clearly indicate that the
holders of subsidiary plots (i.e. households)
play an important role for the supply of agi-
cultural commodities. But at the same time
they are the main consumers of their -
duced commodities, too, ad do not produce
much for the market.

3.5 Welfare effects of population growth
and income increase

Welfare changes can be explained in the
ry with the help of the surplus concept. The
geometric expression of the effects of popai
tion growth (BA) and income increase (S@)
is presented below. Two cases are illustrated
exemplarily: figure 3 presents the effects for a
net export commodity with a negative prote-
tion (e.g. cotton in case of Tajikistan); figure 4
shows the effects for a net import commodity
with a positive protection (e.g. beef or wheat
in case of Tajikistan). The welfare effects are
caused by two changes: first, the increase of
the world market price pw0O to pwl and the
producer price pi0 to pil (assumption of n-

(such as wheat, beef, and veal) also show a crease to same extent) due to theondwide

relatively higher production increase and co-
sequently result in higher output values.
However, the increase in prices is consicly
higher than the increase in production. The

2 Sugar is not produced in Tajikistan (value of 0.0).
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and Tajik population growth (BA), and se-
cond, the shift of the demand function DO to
D1 due to both the population growth and the
income increase in Tajikistan (S&). The vol-
ume of change of consumer surplus, producer
surplus, and budget dependsn the degree of
the single effects: if the quantity effect caused
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true. The producer surplus always rises due to
the price effect.

by the demand shift is higher than the expa
sion of supply due to the price effect, the ¢&

sumer surplus and the budget rise in compar
son to status quo. If the quantity effect is lav-
er than the price effect, the opposite holds

The scenario of income growth in the applied model is in line with these developments (see table 1).

Table 1.Consumption response (in thousand ton)

BA (population SCH (income Change in %
BY (status quo) g?oa/th) incgease) BA againstBY SC-l against BA
Beef & veal 36 41 50 12.4 22.9
Coarse grain 52 60 59 16.7 2.7
Cotton, fiber 24 27 34 13.4 24.7
Eggs 11 13 17 11.9 35.7
Maize 86 100 98 16.4 -2.5
Milk 389 444 528 13.9 19.0
Mutton & goat 26 29 35 13.6 21.8
Oilseeds 78 93 97 19.2 3.9
Pork 5 6 8 13.2 25.8
Poultry 7 7 10 12.6 37.5
Rice, refined 44 49 59 12.4 19.6
Sugar, refined 206 237 262 15.3 10.5
Wheat 1089 1238 1198 13.7 -3.2
Source: Own compilation based on AGRISIM simulation results
Table 2. Producer and border prices changes (in USD)
Producer Price Border Price Difference
BY BA SCH BY BA SCH Producer z_md
atus quoy  oPuten | (ncome | aus quo) Populsion | (ncome | Border e
Beef & veal 2343 2627 2628 1839 1839 1839 788
Coarse grain 167 180 180 194 194 194 -14
Cotton, fiber 506 537 537 1193 1193 1193 -656
Eggs 1585 1703 1703 812 812 812 891
Maize 181 195 195 195 195 195 0
Milk 222 235 235 298 298 298 -63
g"o”aﬁo” & 2659 2837 2839 2806 2807 2808 30
Oilseeds 554 573 573 573 573 573 0
Pork 1395 1494 1494 1493 1494 1494 0
Poultry 2981 3151 3151 1611 1611 1611 1540
Rice, refined 979 1045 1045 580 580 580 465
Sugar, refined 294 300 300 300 300 300 0
Wheat 194 245 245 111 111 111 134

Source: Own compilation based on AGRISIM simulation results

Table 3. Production response (in thousand tons)

BY (status quo) BA(population growth) SC-l(income increase)

Beef & veal 25.8 26.4 26.4
Coarse grain 65.3 65.8 65.8
Cotton, fiber 154.4 155.8 155.8
Eggs 5.3 5.3 5.3

Maize 135.9 135.2 136.0
Milk 522.6 528.5 528.5
Mutton & goat 25.5 26.0 26.0
Oilseeds 271.1 272.5 272.5
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Pork 1.0 1.0 1.0
Poultry 0.4 0.4 0.4
Rice, refined 54.1 54.3 54.3
Sugar, refined 0.0 0.0 0.0
Wheat 630.0 659.6 659.6

Source: Own compilation based on AGRISIM simulation results
Note: Sugar isnot domestically produced commodity.

Table 4. Net trade effects (in thousand t)

Change of net trade situation
BY (popEL;Jﬁ';ltion (insc(c:)rlne BA . (in 1000 1)
(status quo) growth) increase) gg\](amst SC-| against BA
Beef & veal -10.5 -14.4 -23.7 -3.9 -9.4
Coarse grain -6.0 -14.4 -12.8 -8.4 1.6
Cotton, fiber 130.4 128.5 121.8 -1.9 -6.7
Eggs -6.2 -7.5 -12.0 -1.3 -4.6
Maize -0.1 -15.7 -13.2 -15.6 2.5
Milk -3.7 -51.8 -136.3 -48.1 -84.5
Mutton & goat 0.0 -3.0 -9.3 -3.0 -6.3
Oilseeds -50.6 -68.5 -72.2 -17.9 -3.7
Pork -4.3 -5.0 -6.6 -0.7 -1.6
Poultry -6.2 -7.1 -9.8 -0.8 -2.8
Rice, refined 1.7 -3.6 -13.2 -5.3 -9.7
Sugar, refined -205.7 -237.3 -262.1 -31.6 -24.9
Wheat -688.5 -810.7 -770.5 -122.2 40.2
Source: Owncalculation and compilation based on AGRISIM simulation results
Figure 3. Welfare effects of worldwide jikistan (net export siuation and negative po-

population growth and income growth in Ta-  tection)*
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Figure 4. Welfare effects of worldwide population growth and income growth in Tajikistan (net import situation
and positive protection*.

70



q

BY BA and 5C-I A

(status quo: pad | {population growth and (change)

D) income ncrease: pil ;|

Dl
Consumer acetfg abed +th+d -2 -g
surplus
Producer surplus 1 n ¢t el1nt +e
Budget klr ghlm seer gt +m
Total weltare +b +d +h +m
o -l -

Source: Own illustration
Note: (SC-1) compared to status quo (BY); case of net import situation and positive protection (example of beef or
wheat in Tajikistan)

Concluding from the theoretical explanation to the empirical modebrings following re-

sults for the agricultural sector of Tajikistan (as an aggregation across all commodities) (table 5):

Table 5. Welfare changes in the scenario of worldwide population growth and income growth in
Tajikistan (forecast scenario 2016 agast status quo situation in 20042006) (in million USD)

BY BA SCH Change
(status quo) (population (income SC- against BA
growth) increase) (in mill. USD)
Producer surplus 0.000 66.92 67.05 0.13
Consumer surplus
(sequentially measured 0.000 -86.49 -86.59 -0.10
Remittances as transfer
for consumers 2665.00
Budget 0.000 46.15 51.48 5.33
Total 0.000 26.58 2696.94 5.36

Source: Own compilation based on AGRISIM simulation results

The producers will benefit due to the well (which equals the area +b+d+h+j in fo-
higher prices. Also the state budget will gain ure 3 and the area +b+ in figure 4).1 The
due to tax retention. The results for the co-  calculation of the transfer for consumers in
sumers consist of two effects: a loss due to this empirical case has been guestimated as
consumer price increases and an immense gainfollows: The GNI per capita in Tajikistan in
due to the transfer of remittances from 2013 was 2500 USD (PPP, current intem
abroad. The model calculates the ansumer tional USD) [19] Assuming a future annual
effect based on the price change only (which income growth of 8 percent until the end of
equals the arean in figure 3 and the areae-f-
g in flgl'.lre 4)' However, the Change of income ! See more explartins to the measurement of consumer surplus in a
by remittances transfer has to be added as price-income change at Just, Hueth, & Schmitz (2004), pp 151.
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the forecast period of the model in 2016 (the
shift factor of the demand function applied in
the model) would result in a total income
growth of 649USD per capita. With an est-
mated population of 8.2 million the income
growth in 2016 would amount to 5330 mit
lion USD. Assuming that expenses for food
represent approx. 50 percent of the totalnk
come leads to a transfer for consumers ofpa
prox. 2665 million USD by 2016. Looking at
the cash transfer of labour migrants of totally
more than 4 billion USD in 2013 [19], this
guestimate seems to be plausible. The total
welfare effect identified by the model calcal
tion is therefore positive.

3.6 Summary and model limitations

The scenario of worldwide population
growth and domestic income growh has an
effect on the agricultural sector of Tajikistan.
It would translate into a substantial growth of
aggregate demand for agricultural products
with livestock products being the most d-
manded. While the worldwide population
growth causes an increasén world market
prices and producer prices, the domestia4
come increase does not result in any addite
al price or production effects. The reason can
be found in the small scale subsistence agrieu
ture of Taji kistan
produce comesfrom household plots. Thus,
agricultural producers are at the same time
the main consumers of their products and
produce only little for the market. The n-
crease in demand will be satisfied by imports
that further extent the negative trade balance
in agriculture particularly for livestock prod-
ucts and oilseeds. The cash crop cotton that is
produced for the international market does
not much respond to domestic income
growth. The sectoral welfare analysis shows
that agricultural producers and the state
budget will gain. The impact on the consumer
estimated by the model is immense due to the
direct income transfer. Without this direct
transfer the consumer surplus would be neg
tive due to higher consumer prices.

The present empirical analysis using the
partial equilibrium model AGRISIM ind i-
cates possible future developments for thega
ricultural sector of Tajikistan. Like every
model application also these results have to be
carefully interpretated taking into account
methodological and data limitations. First,

72

the model covers many but not all commod
ties. Certain commodities in which Tajikistan
has a comparative advantage (e.g. table
grapes and raisin, apricot and dried apricot,
tomatoes, potatoes, onions and apples) were
not included due to the unavailability of elas-
ticity figures (supply, income and demand).
Also, it was not possible to reveal the effects
of production increase for those commodities
that are traded but not produced in the con-
try like sugar. Second, the calculation of the
consumer surplus inthe model considers only
the price effect. The income transfer from the
economically external source of remittances
has to be added manually. A third issue that
was not considered in this study but would
need to be further elaborated is the effect of
labour migrant remittances on the exchange
rate and the trade. The inflow of remittances
of such a large extent as in Tajikistan likely
leads to an appreciation of the domestic au
rency, and subsequently exports could dimi
ish and imports rise which would meara dis-
incentive for the agricultural sector of Tajik-
stan.2 Fourthly, the reliability of official data
used in the model is worth discussing. Forxe
ample, for all commaodities, except cotton and
wheat, the official border price did not ind-

w hoate the acthak olsdrvabte piice butswasio- e

derestimated and had, therefore, to be adjts
ed. Finally, the scenario simulation has been
done ceteris paribus. A simultaneous indl-
ence of other factors determining consupk
tion, production, and trade of agricultural
products, e.g changes of agricultural proda-
tivity or trade policy aspects, was blinded out.
Those factors were analysed separately byrfu
ther scenarios.

4. Conclusion

Tajikistan shows constant economic
growth for more than a decade caused by ever
increasing labour mgrant remittances. With
about 50 percent of the national GDP, rent-
tances have become
development. The agricultural sector is also
important for Tajikistan because it is the main
source of livelihood (subsistence) but also the
provider of revenues through cotton export.
As part of a broader analysis the present

2 Macroeconomic effects of remittances in Tajikistan, including temi
tancesinduced currency appreciation are addressed in Khakimov (2013)
and Khakimov, Schmitz & Pawlowski (2014b). For a similar discussion on
Kyrgyzstan see the contribution of Zhunusova & Herrmann in this book.
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study focuses on the effect of population taxes and other levies at the border. Consuo
growth, economic (income) growth, and sb-  ers will win through the direct income transfer
sequently consumption (demand) growth on although they have to pay higher prices for
production, trade, and welfare of the agrick  food. The study has demonstrated that the

tural sector of Tajikistan. Results reveal that agricultural secta of Tajikistan is far behind

the worldwide population growth has a donr its potential. An investment of the remittances
nating effect on production, trade, and weé  for the development of the agricultural sector

fare. Income growth in Tajikistan impacts a- could be a starting point: Better rural infra-
ditionally on it, particularly with regard to structure and access to markets wouldni
livestock products. However, the incease in cr ease farmers”™ responsi
demand is mainly satisfied by increasingmn-  and stimulate production. This, but also an

ports because most farmers in Tajikistan are increase in agricultural productivity, would
subsistence farmers who do not much produce strengthen domestic supply response tan-

for the market and thus do not respond to come and demand growth, increase the oo

higher price incentives. Therefore, the neg pet i ti veness of Taji kist
tive trade balance in agricultire will further  and improve the trade balance.

deepen. The state budget will gain through
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Tajikistan shows constant economic growth for more than a decade. This growth is mostly fed
by ever increasing labour migrant remittances. There is substantial population growth in time cou
try. The present contribution focuses on the effects of worldwide and domestic populatio growth as
well as economic (income) growth on production, trade, and welfare of the agricultural sector of
the country analysed by using a partial equilibrium model.
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1. State of the art

Throughout history Tajikistan has been an
agriculturally based economy. As such, the agr
cultural sector has been considered the principal
source for growth and income generation in the
country [15;16] Preindependence Tajikistan x-
perienced, like that of other former Soviet rep-
lics, a system with a prevalence of large collective
farms. In the postindependence period, following
the dissolution of Soviet Union in 1991, the go
ernment implemented several policies in a bid to
improve the performance of the agricultural se-
tor. Land reforms were particularly considered
important in the Poverty Reduction Strategy R-
per [50} State farm reorganization into dehkad
farms have had an enormous impact on all sectors
of the economy, especiall agriculture. Ongoing
land and agrarian reforms have served as a i
ing force to move towards an increase in agriéu
tural production, however, it is still far apart from
the pre independence period growth rates. A
cording to the State Land Committee landfund
updates, nearly 851 thousand hectares are inte
sively used for agricultural purposes nationally.

The agricultural sector will continue to
play a crucial role in economic growth and
development in the decades to come due to its
importance to the naional economy in terms
of its contribution to GDP (22% in 2005),
employment and exports, and the fact that
three quarters of the population still lives in
rural areas.. Taking this into account, several
program interventions have been conducted in
order to enhance the performance of both
commercial cash crop and cereal food crop
producing farms [15;17] However, problems
are still unfolding.

Since more than 60% of total population
in Tajikistan lives in only 10% of the total te-
ritory of the country, it is characterized by a
high-level of manmade destruction of natural
ecosystems. Although agriculture is a sector
where more than 60 % of the workforce of the
country is concentrated, the share of the se
tor to the country”™s
from 36 % in 1996 to 19.9 % in 2008. Since

! dehkan farm is a term for peasant farms
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independence the total area of arable land has
been reduced by up to 3.29458;59] due to
land degradation (i.e. soil erosion, water Ig-
ging, etc.), which is a significant loss for ae-
source challenged country. Low productivy,,
poorly maintained irrigation systems and pa-
ture degradation are amongst other factors
found to affect the biodiversity of agro
ecosystems and have resulted in salinity and
water-logging becoming prevalent problems
in almost all parts of the country.

As a result land salinity and improper go-
plication of fertilizers and plant protection
chemicals have created negative impacts on
the quality of drinking water, thus affecting
people”™s health

Typically, socio-economic factors are co-
sidered the main drving force for agricultural
sector development. This priority often results
in environmental factors being neglected,
which, in turn results in a loss of ecological
and food security in the country. The main
limitation in environmental management
problemsresearch in agriculture is the lack of
detail and incompleteness, where the interel
tionship
productions?
tion, the linkage between land use decision
making systems, rural development iniatives
and the prevailing policy environment is poo
ly developed. However, it is recognized that
agriculture has more value than simply the
value of goods produced within the sector.
Referring to Schmitz et al.[57],
culture represents a speai economic activity
which is characterized by its rigorous assinat
tion with its natural environment. Although
numerous analyses have been conducted that
focus on land use, a research gap still exists to
be filled that investigates different land use
options within the agricultural sector.

The main objective of this study is to -
cover farmers”
use options in order to formulate policy re-

Gninfendétians forlihe promottwaf sustdirda- n g

ble land use practices in Tajikistan.
This paper is organized into three sections.
Following the introductory part, Section 2

today" s
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presents the conceptual framework, the study ronmental good. An example of that could be

area and methodologies employed. Section 3 fishing, hiking, and enjoying the view or direct

discusses results and section 4 provides aneo use of agricultural land by farmers.

clusion. Thus, total economic value is a value that
2. Materials and Methods includes the use value and passive use value.
2.1. Economic background As such, Total Economic Value (TEV) is
Economic value by itself consists of use comprised of the total sum of abovedefined

values and nonuse values, use values, foni ~ components and could be written in simplified

stance, are derived from direct use and could form:

include fishing, trips to forests or agricultural TEV = USE Value + Non-use Value =

production. Although use values may be est
mated using market data, there are goods
which are not traded openly, making it diff-
cult to give a direct estimation.

Since most of the outputs, functions and
services that agriculture provides are not tig

DUV + UV + OV + BV + EV
Where, TEV is total economic value,
DUV is direct use value, UV is indirect use
value, OV is option value, BV and EV are b-
guest and existence values respectiv¢a].
Non-monetary environmental valuation,

ed in actual markets, it is necessary to imel
ment non-market valuation techniques in o
der to uncover the true value of their benefits.

as a rule, seeks to identify the welfare impacts
of changes in the levels of environmental
goods. The consumer ™ s economi

The valuation of environmental goods and
services is particularly important when it
comes to the issue of agrenvironmental pd-

icies, since otherwise monetary estimations

serveas the only foundation for policy dec-
sion making [29] Non-market valuation
techniques are an attempt to provide anre-
pirical account of the value to people of the
services and amenities produced by multifun
tional agriculture Randall [52]

According to Randall and Stoll [51] an
appropriate measure of welfare change caar
sponds to the willingness to pay for the bes
fits gained and willingness to accept compe

measurement is a debatable issue in econe
ics. In contrast to producers, whose welbeing
is easy to observe through profits, it is diff
cult to observe or even to get an observable
measure for consumers. Thus, it is in the ne
ter of welfare economics to estimate consu
ers”™ util[BOy functi
For most of the models of consumer b-
havior, the foundation is the utility maximiza-
tion function subject to a budget constraint.
The theory of consumer behaviour po-
vides an explanatiom of how consumers alb-
cate their income amongst goods they prefer.
Consumer sovereignty and rational behaviour

ons

sation costs. Adamowicz et al[3], in an &-
tempt to estimate welfare change measures,
individuals are asked to state the amount of
money they are willing to pay to obtain a p&
ticular good or service or inversely, the
amount of money individuals may require as a
compensation for a good or service taken
away, namely their willingness to acq#.

The total welfare gain from a given policy
or a project intervention is then an individi-
al s willingness to
accept (WTA) as long as changes in the me
tioned policies are concerned. Here total ee
nomic value (TEV) could be efined based on
different types of values. In fact it is segredga
ed into two, use and noruse values, where the
latter is also defined as passivese values.
Based on the graphical presentation above,
use values are nothing but the value which is
related to direct and actual use of the env
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are midpoints here. It means consumers based
on their preferences, choose between different
bundles of goods. It is rational behaviour
which in fact makes consumers try to maxn-
ize their utility through consumption of
goods. This is enforced with an assumption
that, knowing their preferences for goods,
consumers have limitations in income and/ or
wealth. In other words, rational behaviour is a
requirement, which means that consumer will
p ary to ¢hvdserbetweerr diffevent gbodsit@mae s st
imize their total utility. Derived utility from
goods or services may differ from one co
sumer to another, due to differences in tastes
and preferences. However, providedthe
abovementioned, every consumer faces a
budget constraint[30;49]

As stated in microeconomic literature,
consumers”™ behaviour is
of preference order, which is developed for the
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purpose of simplifying the description of util-
ty functions and rational behaviour, followed
by graphical presentations.

Main assumptions for the preference order
are their completeness, reflexivity, transitivity
and continuity. Hence, it could be said that if
the aforementioned four axioms are satisfied,
one could define a utility function2.

Based on this main objective of the ao
sumer, utility maximization, it could be writ-
ten as:

Max (U) U @agle¢agn,

Where, U is utility, g is goods and Q is
guality of environment. Considering the co-
dition of a budget constraint, utility maximi-
zation will take place at:

L, Piqi + PgQ=Y (2)

Where Y is income, Pq is the price for the
quality of environment. Hence, an explaa-
tion that changes in good quality or their
prices, or changes occurring in nature (emv
ronment) could have an impact on consumer
welfare.

2.2. Environmental valuation techniques

As it is pointed out by Navrud [48] non-
marketed environmental valuation techniques
with reference to individual preferences are
separated into two, revealed preferences (RP)
and (SP) stated preferences. In line with these
valuation methods, there is an evidence oke
istence for other valuaion techniques. Under
the 8direct”™ subgroip
rectly asking individuals regarding their wil-
ingness to pay for the environmental good to
be valued. §8lndirecu"
ing goods that are not traded in the market.
In other words, it is an assessment of the ird
viduals WTP for utilizing an environmental
good in question.

Stated preference methods (also termed-d
rect valuation methods) have been developed
to solve the problem of valuing those env
ronmental resources which g not tradeable
in markets[8].

The methods of environmental valuation
could be grouped in t
subgroups. As it is indicated in table 2.1:

2.3. A Discrete Choice Experiment

The theoretical framework for a choice
experiment is simila to other methods based

on Lancaster s
[32]and random utility modelg62;38;40;42]
While choice modelling has been extensively
applied in market research and transportation
studieg20], a choice experiment method as a
technique within an array of choice modelling
techniques was first used by Adamowicz et al
[4;3]n the area of environmental good vala-
tion. However, the terminology choice expe
iment itself was first mentioned by Louviere
and Woodworth [34]

Q)The use of choice gxeriments as part of
stated preference methods and monetary ka
uation has been widely used in environmental
and resource economidd]. Like other stated
preference methods, choice experiments also
capture the situational changes in the level of
environmental good provision, where e-
spondents are given an opportunity to choose
different options for environmental good pro-
vision. Choice experiment methodology is
similar to contingent valuation methods in
terms of enabling the estimation of economic
value for environmental goods, as well asra-
bracing the estimation of use and notuse
values|[8]

It is commonly accepted that choice expe
iment results are modelled within the frara-
work of random utility theory. Random util i-
ty maximization theory was initially proposed
by Thurstone [62]and the econometric basis
for cugrdnie cheioe cmwdelling themsyd ssems o
from McFadden [42;43] and has found broad
usage in econometrics and environmental {-a
uasiam stgdress Generat apraachas on design a |
and analysis of choice experiments lsad on
random utility theory extension42], were fu-
ther expanded by Hasher and Louviere [36]

Regarding SP data being consistent with
random utility theory, it is worth noting that
in fact it is difficult to obtain reliable and val-

id measurements in chae experiments wit-
out an underlying theory{37] Random utility
maximization theory offers a valid way to
connect observed choices to actions and

louildsg up ichoieec models avhiah arg the lohsis e c t

for observed choices explanatior85].

Random utility theory concept is unde-
stood as a case where given a set of altarn
tives, an individual chooses the one which
grants the highest level of utility. An assuip-

2a2NB RSGIAfSR RSAONALIIAZY LINE oA RDR hete isnbBatagivansabudget consiraingnzy ¢ a
ONBSO2y2YAOatez I yR 5 SiThedryof togstmen dzgljviduakss ftbrmmtheir vside, following utility -

behavior.
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maximising behaviou, choose the alternative
which bears the highest level of satisfaction

[28]

Table 2.1: Methods of environmental valuation

Indirect

Direct

Revealed Preferences
tion approach:

Household production func-

-Travel cost method
-Avoidance cost method

Simulated market
Market prices
Replacement costs

Hedonic Price method

Stated Preferences

Choice Experiments

Contingent Valuation
methods

Source: Adapted from Navrud (2002)

This methodology has found its application in a wide range of realorld problems including
water quality, wilderness and wildlife preservation, air quality, health care and food safej§y1]

Following the eminent work of Lancaster
[32;33] consumers gain utility not from
goods, but rather from the characteristics that

these goods possess. Therefore, the concept of

choice as a core for choice models can bg-e
pressed as a set of three interconnected egqu
tions:

S = fkr‘r: 3)
U =i€
P=n¢_

Where, sk is the supposed (marginal) uiil
ty of consumption service Kk, tr is the obse
ble value of objective characteristic r, uj
stands for the whole utility associated with the
j-th alternative, skj denote the levels of atth-
ute k related to the jth alternative. Further,
inserting equations (3) and (4) into (5), one
gets:

—_—

I:)j :hél:kr(,L (6)

Where, Pj is the likelihood of choices s
signed to alterrative j, and f, g, and h are
functions which are still to be determined.
Sticking to Lancastser
sumed that goods (X) are converted into lo-
jective characteristics, which are further e
noted with t. Hence,

t=BX (7)

where, B is an R*Jmatrix which converts
the J goods (choice set alternatives) into Rbe
jective characteristics (attributes of choicela
ternatives). In summary, utility derived from
the commodity is nothing but the function of

78

characteristics of this commodity and can be
stated as

lJ=LJ§JQ,_JR:(&

Rosen[55lso proposed a model for a di-
crete goods based on their characteristics, that
referred to Lancaster?’
down utilities derived from goods into good
characteristics, suggesting that a motieould
be stated in terms of prices and quantities of
good characteristics.

Thus, combining Lancaster and Rosen, it
can be assumed that in consuming goods ind
viduals are consuming the expected services
provided by these particular goods. Hence,
the utility function which is observable by a
researcher can be written as:

u=U e +se, ,....6e +se, , ©

Where subindices o and uo show the oe
sumption services associated with the chara
teristics of good consumption, which are, &-
spectvely, observed and unoberved [37]

Il n our case, we
erence for a land use option, assuming that
utility farmers derive from one or another
land use options within a particular choice set
say C, that consists of all attributes related to
these options. hus, the functional form of a
faer mepprsoadh | i 1y

Uij =V (Zij, Si)+ €i (10)

Where for any farmer i, a certain level of
utility he or she derives is linked to a land use
options j. Z denotes the attributes of the land
useoption j the farmer i derives utility from.
Further as RUT
level associated with the choice of land use
option j includes observable, such as a -V
vector of attributes describing the goods
which affect
mented by Ssocio-economic characteristics of

cd-nsi

fiusn c & i

proposes,

t h e compla- mer ~
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the farmers, and stochastic ei componentse¥
spectively. All other unobservable factors ha
ing an impact on the decision process of far-
ersare captured by the stochastic component e.

Conventionally, it is assumed that the
farmers will choose an option which gives the
greatest utility. Thus, following BenAkiva
and Lerman [7], the probability that a farmer
= i chooses alternative—j, amongst other d
ternatives within the given choice set C is
formulated as follows:

Pi(j) = Pr (Uij ZUim, Vm € Ci,j#m (11)

Since the utility of each alternative here
are divided in to two, observable and error
term components, we rewrite the guation (2)
to include aforementioned components:

Pi(j) = Pr( V(Zij, Si)+ €ij= V(Zim, Si)+ €
im, Vm € Ci,j#m) (12)

Further, if the dependant variables take
three or more values, a multinomial logit
model is employed. Encompassed by other
probabilistic models, a multinomial logit
model implies that the condition of inde-
pendently and identically distributed stocha-
tic components or,in other terms, error terms
must come across in line with a Gumbel di
tribution, namely IIA property [38;39] This
shows that the relative probabilities of selde
ing between two options will remain -
changed by the introduction or removal of
other options. Choice experiments are ther
fore, consistent with utility maximization and
demand theory, when a status quo option, in
other words comparator is included in the
choice sets, which in turn ensures precise iest
mation of monetary welfare measure$6]. As-
suming equation (1) Vm € Ci, for the com-
putational purposes the multinomial logit or
conditional logit, results in a conditional indi-
rect utility function taking a linear functional
form and can be written ag42}

Vij = u(f+ pIZ1+ p2722+2 +
+ pnZny faSl+ foR+2 +mS) 13)

Where # denotes the ASC (Alternative
specific constant), representing the utility of
zero payment option and in this study this is
defined as a
utes of land use options are represented by

coefficients? 1 to ﬂn, and #a tof m. s1 to
Sj stand for socieeconomic characteristics of
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the farmers. In view of the fact that, the socio
economic characteristics of the farmers are
seen to be constant during the whole process
of choices made for a particular farmer, they
are regarded as an interaction term in this

utility function. scale paraneter # is assumed
to be greater than zero, and is inversely pf

portional to the standard deviation of the of
the error termg7;6] Logit models are basick

ly estimated via employment of maximum
likelihood procedure.

There have been aumber of studies co-
ducted in Central Asia, particulalry in Tajiki-
stan, and almost all of them are related tore
vironmental appraisal methods (WB, 2008),
noting that the concept of environmental
goods valuation is quite new for posiSoviet
countries like Tajikistan.

According to Adamowicz et al., [3]and
Hanley et al[23;24],choice modelling enables
a researcher to estimate relative values ofwse
eral attributes with an enriched description
for environmental change as well as for the
purpose of policy desyn. Schmitz et al,
[57]also referred to the pertinence of the CM,
as they are capable of calculating the theoret
cally correct measures of welfare in the form
of implicit prices. Also, in the array of env-
ronmental valuation approaches, the CM is
believedto be an appropriate method to value
home gardens, given their multiple attributes.

In this study, Choice Experiment is used to
estimate farmers utility related to different
land use options, with artificially designed
changes in areas under main crops gduced
within the study area and, of course, the var
ing levels of environmental and social atth-
utes.

2.4. Study Area and Survey Design

Owing to certain conditionality, especially
due to limited resources the decision was
made to administer a survey inKonibodom
district in 2009 and 2010. Based on the list of
farms provided by the district agricultural and
statistical departments, sample size and distr
bution of the sample were discussed anded
fined.

When applying choice modelling tels-
nigues, it is important to identify the pertinent

§statuls @reperiies of it goodsete e wvdlued fethat t r

attributes and their levels. Schmitz et aJ57]
emphasized that at this particular stage of
survey design providing respondents with a
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comprehensive package about the envine
mental good and the valuation task ensures
that respondents confer welkconsidered a-
swers.

An introductory series of meetings and
semistructured interviews were held with rp-
resentatives of the Ministry of Agriculture
(MOA) and State Statistical Committee
(SSC). The primary goal of these early mee
ings was (1) to obtain a definite framework
for this study, (2) to develop questionnaires
and a focus group discussion checklist and (3)
to plan the survey administration.

The State Committee on Environmental
Protection (SCEP), the Ministry of Meliora-
tion and Water Resources (MMWR) and the
Sanitary and Epidemiological Service (SES),
were also approached for the purpose of e
ducting focusgroup discussions on the study
topic.

Nearly the same issues discussed eerl
with the specialists of the Ministry of Agricu-
ture were touched upon with the experts of
these other state organizations. However, the
main focus here was to get a better idea of
various aspects of agricultural land use such
as biodiversity, payment or irrigation water
delivery and the quality of drinking water.
Within a period of one month, an official let-
ter was received from the SES on the quality
of drinking water tested in sixteen potable &-
ter systems of three districts. Later on, data
on the number of animal species within three
districts were obtained from the State Cm-
mittee on Environmental Protection, which
was complimented with data on irrigation va-
ter delivery provided by the MMWR.

Referring to M¢ller [47]a land aesthetic
attribute as animportant element of sustaira-

condituent of sustainable land use [47;66]
based on the samples taken from 16 potable
water systems of thredlistricts, the level of
water contamination with nitrates, nitrites
and ammonium were analysed and reporteid

District agricultural departments conduct
an inventory of trees within their areas once a
year. The result is an official document that
accountsfor fruit and decorative trees as well
as the amount of area under perennial crops
and their spatial arrangement. Following the
discussions with key sector specialists from
district agricultural and environmental pro-
tection committees as a third attribute,the
number of trees per hectare was selected. The
rationale behind the choice for this attribute
was due the importance of fruit orchard area
expansion particularly in Northern Tajiki-
stan2. On the other hand, the northern part is
also considered to have acomparative a-
vantage in fruit production.

In view of rural unemployment, referring
to data from district statistical offices, the &-
tual number of workers engaged in the agr
cultural sector of both districts was obtained
and defined as another attribute for this
study, and the indication was regarded as at
tus quo, [11)jwith further increase in the levels
of this attribute being an objective of rural
jobs creation.

The number of species, indicating biod
versity for the study area is also believed to be
linked to sustainable land use. Although the
types and number of species at national level
were availed by the Fourth National Report
on Biodiversity Conservation [13], it was a
challenging task to get detailed data on the
number of species and their types a regional
level. Despite the difference in landscape of

ble land use systems was defined based onthree districts lying in Ferghana valley, alog-

secondary data for agricultural land distritu-
tion in the study area obtained from district
statistical, land, and agricultural committees.
Further, considering the percentage share of
changes in agricultural land use, namely,
changes in area under various crops, four ©i
ferent scenarios were classified and portrayed
as representatives demonstrating the change.
For the purpose of water quality selection
as a second attribute for this stdy, the San-
tary and Epidemiological Service was @&
proached. Since the quality of drinking water
is considered to be a substantial ecological
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side the Syrdarya basin, namely Asht, Korn
bodom and Isfara, many elements of the i&
na used to be identical. Subject to the avait
bility of district le vel data, types and numbers
of species like amphibians, reptiles, birds and
mammals were attributed to the biodiversity
attribute.

! Letter from the State Sanitary and Epidemiological Service orethe r
sults of water sample tests for chemical element contamination in three
districts, from September 2008

2 Government decrees from April 2007, N194 and from August 2009,
N683






