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Abstract The objectives of this study is to investigate the responses of livestock economic varia-
bles (namely, output, consumption, prices, labor and capital) to changes in agricultural productivity,
monetary, oil revenue and government spending (fiscal policy). To do so, a Dynamic Stochastic
General Equilibrium (DSGE) model is constructed for Iran economy disaggregating livestock. Ac-
cordingly, the empirical results show that a rise in agricultural productivity results in rising livestock
output consumption, hours worked and capital and falling price index. In response to positive mon-
etary shock all the variables increase. Livestock consumption and prices rise following by positive
oil revenue shock. However, output, employment, capital and real wages initially fall and rise 3-4
quarters after shock occurrence suggesting the symptoms of Dutch Disease in Iran’s agriculture.
Government spending shock leads to an increase in the output, consumption, hours and prices and a
decrease in capital. To sum up with, the findings reveal agricultural productivity shock has the strong-
est effects on livestock subsector when compared to those of other shocks. The negative effects of
oil revenue shock are more than those of other shocks and we see the weakest responses under mon-

etary and government spending shocks.
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Introduction

Understanding the dynamics of macroeconomic shocks
is instrumental in identifying the source of economic
growth and drawing the right policy conclusions for the
future. Knowing the effects of macroeconomic shocks
helps policymakers to formulate appropriate polices for
mitigating the effects of adverse shocks on their eco-
nomic and contributes to more efficient allocation of
scarce resources among different economic sectors. For
most developing countries, including Iran, economic
growth is highly dependent on progresses of domestic
agriculture and related industries. Agricultural sector in
Iran is a major economic sector seen as a key strategic
policy area. Livestock is a predominant subsector in Ira-
nian agriculture that plays very important economic, so-
cial and cultural roles or functions for rural households
and contributes to improve income and wellbeing of the
farm family. Livestock helps on food supply, family nu-
trition, family income, asset savings, soil productivity,
livelihoods, transport, agricultural traction, agricultural
diversification and sustainable agricultural production,

family and community employment, ritual purposes and
social status (Moyo and Swanepoel, 2010). Moreover,
livestock by-products such as hides, intestines, hair and
related products constitute part of the country’s exports.
On average, 31.8% of the gross value of production,
22% employment and 33% capital in agriculture is at-
tributed to livestock that, is the second largest agricul-
tural subsector in Iran. Yet, planners and economists of-
ten underestimate the contribution of livestock to the ag-
riculture and economy. The aim of the present paper is
to evaluate the impacts of a rich range of macroeco-
nomic shocks including those of agricultural productiv-
ity, monetary policy, oil revenue and government
spending, on the livestock. The macroeconomic shocks
are mostly unpredictable and come without any signal
and affect almost all the macroeconomic aggregates of
the economy. Propagation of shocks has inevitable con-
sequences for agriculture including livestock. Macroe-
conomic shocks can cause major changes in the values
of key factors linking livestock to agriculture and macro
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economy i.e. income, employment, interest rates and en-
ergy costs, resulting in changes in a country's prices,
production, consumption, real economic growth and
trade. According to the literature (Rosen et al., 1994,
Aadland, 2002) these shocks cause unpredictable
changes in the swings of the livestock cycles and hence
induce fluctuations in livestock prices that trigger food
entitlement and food security failures. Evaluating the
impact of these shocks on the livestock is, also, of ut-
most importance, as the consequences of the shocks can
push millions of people into relative poverty and depri-
vation. These are in this context that we have studied the
impact of the shocks on the Iran’s livestock. This study
also contributes to the literature by developing a Dy-
namic Stochastic General Equilibrium (DSGE) model
for Iran's economy emphasizing on livestock, which is
the noble element of this work. Dividing agriculture sec-
tor into its subsectors contributes to getting more details
of agricultural variables behaviors under different con-
ditions. The literature review shows that the number of
guantitative analysis on livestock dynamics is small and
it is difficult to find a study investigating the responses
of the livestock macro variables to economic shocks.
Twine et al. (2016) analyze whether or not some of the
recent market shocks can be associated with changes in
the nature of the cycles. Using intervention analysis, ex-
change rate appreciation, feed price escalation, and bo-
vine spongiform encephalopathy (BSE) are modeled as
pure jumps. They find significant impacts of the three
shocks on total inventories, but beef supply appears to
have been impacted by exchange rates and BSE. Ngigi
et al. (2015) employed a micro-econometric approach
using two waves of a panel data set stemming from six
districts in three agro ecological regions of rural Kenya.
Special attention extends to the interaction of a wider
range of shocks to bridge the identified gap by present-
ing empirical evidence on the impacts of multiple
shocks on livestock portfolios. The study findings indi-
cate that livestock is the major coping strategy against
shocks, particularly for the asset-rich households. Dan-
iel Ayalew (2015) using a stochastic dynamic program-
ming model, characterizes the optimal savings-con-
sumption decisions and the role of livestock inventories
as a buffer stock in rural Ethiopia. The results show that
relatively land-rich households use accumulation and
liquidation of cattle and other animal inventories for
partial consumption smoothing, while low-income
households appear not to do so. The results highlight the
need for improvement in livestock markets, which are
often affected by high transaction costs and price risk.
Mawejje and Holden (2014) examined the determinants
of a household’s social capital in the form of community
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group participation and empirically analyzed the roles
that social capital plays in helping rural households re-
build productive assets after the shocks. The results
show that social capital measured in form of density of
participation in group activities and attendance score as
well as multiplicative and additive indices of these have
significant positive effects on the household ability to
rebuild livestock assets. Kurosaki (2013) analyzed the
dynamics of assets held by low-income households fac-
ing various types of income shocks in pre-independence
and post-independence Pakistan. Results show that the
population of livestock, the major asset of rural house-
holds, experienced a persistent decline after crop shocks
due to droughts, but did not respond much to the Great
Depression. Nkang et al. (2013) simulated the impact of
a rise in the price of imported food on agriculture and
household poverty in Nigeria using a computable gen-
eral equilibrium (CGE) model on the 2006 social ac-
counting matrix (SAM) of Nigeria. Results show that a
rise in import price of food increased domestic output of
food, but reduced the domestic supply of other agricul-
tural commaodities as well as food and other agricultural
composites. McPeak (2004) investigated livestock sales
behavior in an environment where both income and as-
set shocks occur. The nature of each type of shock is
analyzed, and their respective impact on sales behavior
is identified. Results indicate income and asset shocks
are positively correlated, but influence sales in an off-
setting fashion.

Materials and methods
The general model

Recently, the DSGE model has continued to grow into
the most influential tool for analyzing macroeconomics
and evaluating macroeconomic policy. The baseline
model, in this study, is a small-closed economy DSGE
model, with price rigidities, capital accumulation, in-
vestment adjustment cost, and habit formation, empha-
sizing on livestock in Iran. For more detailed description
of the general model specification, the reader is referred
to Allegret and Benkhodja (2015), Dib (2008), Chris-
tiano et al. (2005) and Smets and Wouters (2003).

Households

There is a representative infinitively-lived household
who maximizes the expected stream of discounted in-
stantaneous utilities by choosing the amount of con-
sumption goods to buy, c; and labor to supply, l;. The
intertemporal utility function is given by:
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where, 0 < 8 < 1 is the subjective intertemporal dis-
count factor, c, is aggregate consumption and h is the
parameter that controls habit persistence. &, . =
Pvépe—1 T+ €p ¢ denotes a preference shock affecting the
intertemporal elasticity of substitution. The inverse elas-
ticity of intertemporal substitution in consumption and
the invers of Fritch labor supply elasticity are denoted
by o, and oy respectively. ¢ is a scale factor that deter-
mines hours worked in the steady state. We normal-
ize { = 1. The labor disutility index includes hours al-
located to agricultural, 1,5, and non-agricultural sec-
tor, gttt = lnat + lag,t, Where agricultural labor is
supplied to livestock, 1j;¢, and non-livestock activi-
ties, Ly lag,t =l + Ll

The aggregate consumption bundle, c;, is a compo-
site of non-agricultural and agricultural consumption
goods that is given by the constant elasticity of substi-
tution (CES) aggregator:
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where, cp, ¢ is non-agricultural goods and c,g ¢ is agri-
cultural goods. o, is the proportion of non-agricultural
goods in total consumption and w,. is the elasticity of
intertemporal substitution between agricultural and non-
agricultural goods. The expenditure minimization yields
the following demand functions for these goods:
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The overall consumer price index is given as:

1
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The consumption of agricultural goods is determined
by a CES index composed of livestock goods,c; ¢, and
non-livestock goods,cy, ¢, (including: crop, forestry and
fishery goods):
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where, wc,g is the elasticity of intertemporal substitu-
tion between livestock and non-livestock goods. oy;
measures the proportions of livestock consumption

goods in agricultural sector. The demand functions are:
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The price index of agricultural goods is expressed as:
Pag,t = [ali(Pli,t)l_wcag + (1 -
1

0) (P e )1~ Ceea] e (6)
where P); ¢ and P, are price indexes for livestock and
non-livestock goods respectively.

The household budget constraint is:

c + bt -+ I, = W (ze))key +
Py t(KVt 1)+ + D, (7)

Households buy one period tax free bonds B, at price
b;. P, is the aggregate price index, wy is the real wage
for the household and r, is the real rental rate house-
holds obtain from renting out capital to firms. W(z,) is
a function capturing the resource cost of capital utiliza-
tion when the utilization rate is z, and I denotes the in-
vestment. D, is Dividends to the household from the in-
termediate good firms. k is the fraction of livestock
beaten down for consumption during the period and

V;_4 is the stock of livestock:
NBt

Vt = (1 - K)Vt_l‘l'(l i ZNBt (8)
here NB; is the number of new birthes. Households
choose the capital stock, the utilization rate and invest-
ment subject to the following capital accumulation
equation (law of motion for capital)'

ke=0Q—=08)kiq+[1— (flt )] )
here, § is the depreciation rate of capltal S(0) is the in-
vestment adjustment cost function as in Smets and
Wouters (2003) and Christiano et al. (2005). &, =
Pi&it—1 T+ €1 is an adjustment cost shock. Finally, the
household maximizes its utility subject to the budget
constraint, the law of motion for capital and the stock of
livestock. It is assumed that the aggregate capital can be

either supply to non-agricultural or agricultural sector
according to the following CES aggregator:

wele + (rtzt
Bt 1

1
= [Xkl_wk(kna,t)wk + (1 - Xk)l_wk (kag.t)wk]wk

(10)
where, wy is the elasticity of substitution between non-
agricultural and agricultural capital and xy is the frac-
tion of capital supply in non-agricultural sector. The
household optimization problem based on capital re-
turns, yields the following supply functions for the non-
agricultural and agricultural capital:

1

Tna,tNw, -1
knat = Xk(r_tt) Ktk

1
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'In this study we suppose labor supply in steady state is the same across the sectors.
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where, rp, and r g are real rental rates of the capital
in non-agricultural and agricultural sectors. ry is the ag-
gregate rental rate of capital which is defined as:

©k=1 Okl Dk
e = [Xk(rna,t) k. + (1 _Xk)(rag,t) @k ]wk_l (12)
Finally, capital supply functions for livestock and

non-livestock are as follows:
1
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where, wy,g is the elasticity of substitution between ag-
ricultural subsectors capital and ;; is the fraction of cap-
ital supply in the livestock.

Non-agricultural production

The non-agricultural production side of the economy
consists of two sectors: a retail sector operating in per-
fect competition to produce the final consumption good
and a wholesale sector hiring labor and capital from the
households to produce a continuum of differentiated in-
termediate goods. In the retail sector the final consump-
tion good y,,, « is produced out of the intermediate goods
through a CRS technology:

0-1 [
(fol(yna,t(i))Tdi)ﬂ is Equilibrium in this sector

Ynat =

yields the input demand function: y,,.(i) =
(P":'ﬂ)“’ Yna,t Where 6 is intermediate goods-elastic-
na,t

ity. The firms in the wholesale sector produce a contin-
uum of differentiated perishable goods out of labor and
capital, according to the following production function:

Vna,t (D) = Angthnat D™ (@) i which Apg, =
PnaAnat-1 t Enae 1S a stationary technology shock
common for all firms and ay,, is the share of capital in
production. In choosing the optimal level of labor and
capital to demand, each firm enters a competitive input
market and seeks to minimize total real costs subject to
production function. Accordingly, the first order condi-
tions with respect to capital and labor are:
Wnat = (1 = @na)CeAnat (kna.te ()¢ (Lpg.e (1)) e
(14)
That = ana(tAna,t(kna.t(i))ana_l(lna.t(i))l_ana (15)
where, the Lagrange multiplier, C;, represent the real
marginal cost. An expression for the real marginal cost

obtains:
1

1-apnqg
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Ana,t
(16)
The price setting mechanism follows Calvo’s (1983)
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and Yun’s (1996) staggering assumption. Accordingly,
during each period a (1-¢,,,) fraction of them, randomly
chosen, is able to re-optimize its price and for those that
cannot re-optimize, the price will be updated to past in-
flation. Finally, the optimal pricing condition yields the
following real non-agricultural price index (see
Benkhodja, 2011):

~ S

Pna,t = [‘pna(nm;—‘:_l)l_e + (1 - (pna)(Pna,t)l_e]l_e
(17)

where , = Pﬁ is the CPI inflation rate, m is the long

t-1
run average gross rate of inflation and Py, is the opti-
mal price.

Agricultural production

There is a continuum of monopolistically—competitive
firms in agricultural sector. The aggregate output, y,g+,
is described by the constant elasticity of substitution
(CES) function aggregate of intermediate goods,
Yagt(D)- The convexity of the CES aggregator function
implies goods in this sector are differentiated that is con-
sumers have preferences for variety:

6-1 [
Yagt = (y Qage (D) @ di)o—s (18)
Competitive intermediate good firm’s production
function is given as: y,, (i) = Aag,tkz;i(i)li;z“g(i)
where Aggt = Paghagi-1 T Eag, 1S a stationary tech-
nology shock. Similarly, the first order conditions for
the inputs, the real marginal cost and the real price index

in agriculture sector are as follows:

Wag,t = 1-
Aag)agtAagtKag,e () 9 (lag,e (D)) a9 (19)
Tagt = aag(ag,tAag,t(kag.t(i))aag_l(lag.t(i))l_aag
(20)
— 1 N1-ager t Nag (Wag,t)l_aag(rag,t)aag
MCqagt = (1_%9) 9(%9) g Aogt
(21)
Pag,t- — ~ a1
Pag,t = [(pag(n%)l o + (1 - (pag)(Pag,t)l 9]1_9
(22)

In this study, based on our purpose, we disaggregate
agricultural production to livestock, Y;; , = xV;_4, and
non-livestock, Yy ¢, production.

Final good producer

The producer of final good, operating under perfect
competition, combines non-agricultural, livestock and
non-livestock outputs using the following CES technol-



ogy:
1 -1 e-1 1
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where o is the elasticity of substitution between the out-
puts, Yna, Yi; and y,,;, denote the corresponding shares
in the final good. Profit maximization yields the follow-
ing demand functions:

Pnat~—
Yna,t = yna( t) QZt

Pt
Pi, _
Yiie = Vli([l,_:) Z;
Pnle~—
Ynl,t = an(ﬁ) QZt (24)

where P,,, P;;, P, and P are given. The zero profit con-
dition leads to the price of final good:

P = [Vna(Pna,t)l_Q + Vli(Pli,t)l_Q +
1

an(Pnl,t)l_Q]H (25)
Finally, the final good is divided between total con-
sumption and investment.

Fiscal and monetary authority

Iran is considered as a country which produces oil and
is an OPEC member that takes the price so the quotes of
production are provided. Accordingly, we assume oil
revenue is exogenous and can be expressed by an AR
(1) process as follows:
oily = (1 — poi)otl + poi0ils_1 + €1t (26)
Here o1l is the steady state value of oil revenue. It is
also assumed that the government real expenditures fol-
low an AR (1) process:
gt = (1 - Pg).g_ t Pggt-1t+ &gt (27)
Following, Alpanda and Aysun (2014) monetary
policy is conducted via a Taylor rule for the nominal in-
terest rate:

e =pre—+ (1 - P)[Tn”t + 1Y + 1ay (Ve —

%—1)] + 'fél (28)
where p determines the extent of interest rate smooth-
ing, the parameters ry, ry, and r,, capture the relative
weight of inflation, output gap and output growth in the
Taylor rule. The monetary policy shock & follows an
AR (1) process: &f'=p, &l + ¢ -

Market clearing

To close the model, it is necessary to consider market
clearing, which ensure that the economy is always in
equilibrium. The constraints of aggregate resources are
given by:

Ct = Chat + Cag,t where Cag,t = Clit + Cnit (29)
kt = kna,t + kag,taWhere kag,t = kli,t + knl,t (30)
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Yt = Ynat + Yag,tWhere Yag,t = Yiit + Vnit (31)
Ve = ¢ + I + g + o0il; (32)

Calibration

After the log linearization of the necessary equilibrium
conditions around the steady state, the parameters of the
model are calibrated. Table 1 presents the calibrated pa-
rameters. The discount factor, §3, is set to 0.966, gives an
annual steady-state real interest rate around 3.5%. Some
parameters are calibrated according to Manzour and
Taghipour (2015): the inverse elasticity of consumption,
o, and labor supply, o}, are calibrated as 1.57 and 2.92,
the consumption habit, h, as 0.31 and capital deprecia-
tion rate, §, as 0.04. The fraction of livestock beaten
down for consumption, k = 0.66, is calibrated accord-
ing to the average ratio of the slaughtered livestock to
their population. The elasticity of intermediate goods, 6,
and capital adjustment parameter, s, are calibrated at 5
and 4.5 following Allegret and Benkhodja (2015). Also,
inspired by the same source, the elasticity of substitution
between the final good components, g, is calibrated at 1
and the calibration of Calvo price parameters for non-
agricultural and agricultural firms (@pa, @44) are set to
0.55 and 0.40, suggesting agricultural prices are re-op-
timized slightly more frequently than non-agricultural
prices. The calibration of elasticity parameters comes
from authors' regression estimation. Accordingly, agri-
culture and non-agriculture goods-elasticity, w., and
livestock and non-livestock goods-elasticity, Wcag, e
respectively set to 1.88 and 2.21 based on household in-
come and expenditure statistics included in Statistical
Center of Iran (SCI) website. The elasticity of substitu-
tion between non-agricultural and agricultural capi-
tal, wy, and the elasticity of substitution between agri-
cultural subsectors capital, wy,g, are setto 1.43 and 3.15
based on Safari et al.’s (2010) statistics. The proportions
of non-agricultural goods in consumption, a., and live-
stock goods in agricultural consumption, ay;, are set to
0.69 and 0.24, match their corresponding average shares
in household expenditure. The proportion of capital in
non-agricultural sector, xy, and the proportion of live-
stock capital in agriculture, y;;, are calibrated as 0.86
and 0.29 according to the GDP accounting for the period
1994-2014. The share of capital in non-agricultural and
agricultural production (ap,, a5g), are set to 0.55 and
0.41 to match the average ratios observed in the Iran
data for the 1994-2014 period. The share of non-agri-
cultural, y,a, livestock,y;;, and non-livestock, vy,
goods in the production of final goods are set equal to
0.87, 0.044 and 0.086 respectively. These values are
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Table 1. Calibrated parameters

Symbol Parameter explanation Value
B Discount factor 0.966
H Habit persistence in consumption 0.31
oy Inverse of Frisch elasticity of labor supply 2.92
oc Inverse elasticity of substitution in consumption 1.57
A Capital depreciation rate 0.04
K Fraction of livestock beaten down for consumption 0.66
0 Intermediate goods-elasticity 5
U} Capital adjustment parameter 4.5
©na Calvo parameter - non-agricultural firms 0.55
Pag Calvo parameter - agricultural firms 0.40
W Agriculture and non-agriculture goods-elasticity 1.88
Wcag Livestock and non-livestock goods-elasticity 2.21
Wy Elasticity of substitution between non-agricultural and agricultural capital  1.43
Okag Elasticity of substitution between agricultural subsectors capital 3.15
Q. Proportion of non-agricultural goods in consumption 0.69
;i Proportion of livestock goods in agricultural consumption goods 0.24
Xk Proportion of capital in non-agricultural sector 0.86
Xii Proportion of livestock capital in agriculture 0.29
Qpa Share of capital in non-agricultural production 0.55
Xag Share of capital in agricultural production 0.41
) Elasticity of substitution between the final good components 1
Yna Non-agricultural production share in the final good 0.87
Yii Livestock production share in the final good 0.044
Ynl Non-livestock production share in the final good 0.086
p Monetary policy - interest rate smoothing parameter 0.835
' Monetary policy - inflation reaction coefficient 1.44
ry Monetary policy - output reaction coefficient 0.045
Tay Monetary policy - output growth reaction coefficient 0.37

chosen given that the value of the average ratio of them
to GDP of Iran economy. Regarding the Taylor rule pa-
rameters, as in Alpanda and Aysun (2014), inflation re-
action coefficient, r;, the reaction coefficients on out-
put, ry, and output growth, r,y, and the interest rate
smoothing parameter, p, are calibrated as 1.44, 0.045,
0.37 and 0.835 respectively. Finally, Table 2 shows per-
sistence of shocks estimated through constructing AR
(1) processes except py, and p; which are extracted from
Manzour and Taghipour (2015).

Results and discussion
Second order moments of variables

In order to complete the quantitative analysis, we com-
pare the second moments from the observed date (the
HP filtered data) and the results for the calibrated model
(the simulated data). Matching second moments of the
data and the calibrated model is considered crucial for
the evaluation of model’s empirical fit. Table 3 reports
this natural robustness check for observable variables.

Table 2. Autoregressive parameters

Symbol Parameter explanation Value Resource

Pb Preference 0.77 Manzour and Taghipour (2015)
Py Investment adjustment cost 0.35 Manzour and Taghipour (2015)
Pna Non-agricultural technology 0.72 AR (1) estimation

Pag Agricultural technology 0.88 AR (1) estimation

Pg Government spending 0.64 AR (1) estimation

Poil Oil revenue 0.42 AR (1) estimation

Py Monetary policy 0.38 AR (1) estimation
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Table 3. Second moments
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Variable Standard deviation Corr.2 with output (GDP)
Observed Simulated Observed Simulated
GDP 1.771 1.692 - -
Agricultural GDP 2.628 2.564 0.451 0.396
Oil revenue 2.371 2.255 0.731 0.701
Government spending 1.618 1.558 0.935 0.911
Agricultural Employment 0.642 0.637 0.431 0.417
Inflation rate 0.137 0.124 0.383 0.339

aCorr: correlation.

The values show that the simulated moments match the
observed ones quite well. So the model replicates well
the volatility and cyclicality of the variables. In other
words, the model simulates economy of Iran appropri-
ately.

Impulse responses

Having calibrated the DSGE model, analyzing the im-
pulse responses of livestock economic variables to agri-
cultural productivity shock and some macroeconomic
shocks including: monetary, oil revenue and govern-
ment spending shocks is the main goal. Impulse re-
sponse functions are obtained from a one-standard devi-
ation positive shock in the calibrated model. Responses
are plotted in figures 1 to 4, explaining behavior of the
variables of interest when the economy is in its steady
state and hit by a positive shock. In this way, responses
are expressed as the percentage deviation of a variable
from its steady-state level.

Agricultural productivity shock

Figure 1 plots the impulse response functions of the
livestock to a positive agricultural technology shock. A
positive technology shock increases the productivity of
the inputs into the production process. This gives firms
an incentive to their labor and capital. Accordingly,
hours worked (0.012%) and capital (0.63%) rise. Fol-
lowing the shock output increases (1.97%), as firms can
produce more for a given amount of production inputs,
leading to a decrease in prices (0.77%) and an increase
in consumption (1.38%). Findings also show that this
shock, in magnitude, has the greatest effect on livestock
output and consumption while, livestock labor market
variable implies the weakest reaction. Output, consump-
tion and hours worked responses are extremely persis-
tent where the effects of the shock disappear after 40
quarters.

Monetary policy shock

Monetary shocks are proposed as a mean of economic

control in the world’s economic system. Proper under-
standing of how these shocks affect the economic sys-
tem is a good guidance to determine the appropriate pol-
icies to influence other macroeconomic variables. As
shown in figure 2, expansionary monetary policy, gen-
erates a slight expansion in livestock output (0.12%). A
possible explanation for such weak reaction is that the
agricultural sector benefits less from the liquidity arisen,
where a considerable part of the liquidity allocated to
the sector goes to other economic activities. Following
the shock consumption rises (0.59%). Hours worked,
also, increase (0.019%) and the capital rises (0.21%) in
face of higher aggregate demand. The expansion in
firms’ costs of production is passed on to production and
final prices increase (1.97%). Based on the results, the
shock has the greatest effect on the livestock price index
and the weakest one on the hours worked. The responses
peak between 3-4 quarters after the shock hits the econ-
omy and the they return to the steady state level after
25-30 quarters.

Oil revenue shock

In oil-producing developing countries, including Iran,
oil revenue plays an important role in political economy
and its fluctuations are a major source of disturbance for
their economies. A positive oil revenue shock, as shown
in figure 3, leads to a drop in livestock output (0.39%),
capital (0.48%) and hours worked (0.38%). This finding
can be explained by a phenomena called Dutch Disease
(DD) in economic literature. Many works have con-
firmed the symptoms of DD in Iran’s agriculture and
showed that DD in Iran’ economy has been appeared as
anti-agriculture phenomena (Ghasabi Kohne Ghouchan
etal., 2014; Piri etal., 2011; Bakhtiari and Haghi, 2001).
In fact, growing oil revenue raises the agricultural im-
port and bring forth de-agriculture phenomenon. Fol-
lowing the shock, the government expenditure rises and
results in an expansion in consumption (1.23%) and
prices (1.25%). Following the shock, livestock prices
and consumption, respectively, are more affected than
other variables. As the dynamics of the monetary shock,

81



Khosravi et al.

0.06

0.04

0.02

li ci -li
v 0.02 0 pi
0.015
0.01 -0.005
0.005
0 -0.01
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35
-4 I-li k_li
2 210 0.01 =
1.5
1 0.005
0.5
0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Figure 1. Livestock impulse responses to a positive agricultural productivity shock
103 y-i ci li
4r 0.01 0.03 p_1t
3
0.02
2 0.005
1 0.01
0 0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
6 104 I_li «1073 k_li
6
4
4
2 2
0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Figure 2. Livestock impulse responses to a positive monetary shock
1073 i -li
2 (10 Y 0.03 = 0.02 AL
o /’\ 0.02 0015
0.01
2 0.01
0.005
-4 0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
) 107 1_li s 1073 k_li
0 N /-\
0
-2
-4 -5
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
Figure 3. Livestock impulse responses to a positive oil revenue shock
-3 li -li li
o 210 y_li 0.02 e 0.015 P
4 0.015 0.01
0.01
2 0.005
0.005
0 0 0
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
s « 1073 _li 5 <104 k-li
. N
0
4
-5
2
0 -10
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40

82

Figure 4. Livestock impulse responses to a positive government spending shock
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the responses peak between 3-4 quarters after the shock
has occurred and returning to the base line in long run.

Government spending shock (Fiscal policy)

Analyzing the effects of changes in government spend-
ing on economic variables is important for understand-
ing the effects of fiscal policy on people's welfare. Live-
stock output arises (0.58%) in response to a positive
government spending shock (figure 4). In developing
countries, governments help through provision of better
infrastructure, education, improvement in agricultural
productivity, granting loans and credits significantly in
promoting agricultural growth in different terms. Con-
sumption (1.64%) and price index (1.22%) rise follow-
ing the shock, as the expansion in public spending pro-
vides extra aggregate demand in the economy. The ex-
pansion in demand drives up output and marginal costs,
and firms increase prices. The shock leads to an increase
in hours worked (0.64%). In response to the shock live-
stock capital initially falls (0.08%) implying the possi-
bility of crowding-out of private investment. The im-
pulse response functions show that the shock have the
highest effect on consumption and price index and the
lowest on hours. In persistence, the effects of the shock
disappear after 25 quarters.

Conclusions

The aim of this research was to study the impulse re-
sponse functions of the livestock to a number of selected
shocks, namely, agricultural productivity, monetary, oil
revenue and government spending shock. Accordingly,
a DSGE model for Iran economy emphasizing on live-
stock subsector was constructed. The results indicate
that following a rise in agricultural productivity, live-
stock output, consumption, hours worked and capital
rise while livestock price index fall. A positive mone-
tary shock leads to an increase in the livestock macro
variables, namely, output, consumption, hours worked,
capital and price index. In response to a positive oil rev-
enue shock, livestock output, capital and hours worked
fall initially and rise after 3-4 quarters that the shock has
occurred suggesting the symptoms of Dutch Disease in
Iran’s agriculture. However, consumption and prices
rise. Lastly, following a positive government spending
shock output, consumption, hours and prices increase
while capital fall initially. Comparing the results indi-
cate that productivity shock is of the most desirable re-
sults and, in general, has the strongest effects on live-
stock subsector when compared to those of other
shocks. The negative effects of oil revenue shock are

Economic shocks on livestock in Iran

more than those of other. In persistence, the effects of
productivity shock are more long-lived generally.
Among the variables of interest, the labor market varia-
ble exhibits the weakest responses to all the shocks
while the strongest responses are for output, prices and
consumption. Regarding the desirable and lasting ef-
fects of positive agricultural productivity shock on the
subsector on one hand, and the importance of livestock
in agriculture, society and economy, on other hand, it is
imperative to take effective steps to improve the produc-
tivity level in the industry. Modernization and industri-
alization of livestock brought about by the effective ag-
ricultural research and supporting services along with
allocating required credits are proposed as two effective
practical measures to achieve this purpose.
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