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e cdle eSilee e ol aS Ao
variable Sign Mean Std.dv Minimum Maximum
() dsle a 4031 29.16 0 210.78
Feed (ton)
() 0 piluss k 79.73 72.74 13.14 542.02
Concentrate (ton)
Gor ) )8 ss, I 22 0.96 1 5
Labor
(i )50 02) 55 e 11609 750.62 240 6000
Energy (10000 rials)
() Eedg o ylade m 7653 69.01 14.08 4752
Milk (ton)
(1) e 5 jlos cow 15.33 9.1 6 55
Number of dairy cows (head)
((F) (233 yind p 0.31 025 0.09 1.95
Excreted phosphorus (ton)
() 82 Uf9 e n 1.86 1.38 0.59 10.01
Excreted nitrogen (ton)
(Jb) s cencd P, 11778.15 62.18 10500 14700

Milk price (Rials)

Source: Research findings Geios slaasdl tate
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of dairy cattle breeding units in Bonab couty

Table (2) Characteristics

e laog 5 Syl 2 Sl ae
variable Groups Frequency Frequency %
(0o 10) ¢ <35 14 118
X2 )3) 35—45 48 40.3
Age > 45 57 47.9
Sy o
Iliterate
Pl s pheo 2 16.8
(3o,) Slgu laws Diploma and lower 14 62.2
Education level S5 11 191-28
Associate Degree ’
AV g (olid)lS
Bachelor's degree and higher
(o,0) codlad asiny <15 50 42
Experience >15 69 58
e . < 1000 43 36.1
O e 1000 — 2000 37 311
Area > 2000 39 32.8
b 64.7
e - T 77
(22,0) (5,l095 e sl o Yes
Offarm income Jecs 42 35.3
No
izl SIS 0 oS L8 al, o8 14
(do,0) Ciilags 4 Loy je Yes
Participation in health = 31 26
education classes No
Copie Sla S o oS L aly
2RO GBI ) o v 2 62 52
(do,3) (5,048 e's
Participation in cattle = 57 48
management classes No

Source: Research findings
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Table (2) Results of translog distance function normalized by milk

Ot ) Zo,Lel Jor sy Zo,L1
Variable Coefficient Z- Statistic Variable Coefficient ~ Z- Statistic
lae 5l 250 24.154%%* 2.79 0 S’ #yhund 0.181 1.22
Intercept Inp*Ink
S 7.486%** 2.63 glew jand -0.675%** -3.21
Inp Inp*Ina
039 -4.962%* -2.10 B 0.024 0.30
Inn Inp*Inl
o ydluus 0.9 -0.96 51 -0.394%% 342
Ink Inp*Ine
“gle -1.947%%* -2.52 oIS H Ok g g7pak -2.10
Ina Inn*Ink
5 a5 0.832% 161 ol O35 goguen 2.96
Inl Inn*Ina
&35! 0.278 0.91 5 s #0340 006 031
Ine Inn*Inl
hud £33 Ol -1.357%% -5.87 A JROE g ggpee 3.130
Inp*Inp Inn*Ine
O3 P OlP  1ggu 8.82 adslevo LS 0016 032
Inn*Inn Ink*Ina
0 filaiS g0 Ll 0.838 114 N oo ilasS g 0g -1.05
Ink*Ink Ink*Inl
“gle pgo Jly 0.021 %% 247 &5 lie s 0.027 0.96
Ina*Ina Ink*Ine
Ly 5 oS 3 d
Kasder o g jggem 451 N s inadsle -0.05 0.94
Inl*Inl Ina*Inl
&5 ped Ols8 20,08 -3.47 5! Hadgle 0.0005 0.02
Ine*Ine Ina*Ine
O39S # phund 1.849%x 8.28 SIS Sam g g 352
Inp*Inn Inl*Ine
tloion)s 028 197.736
Log lijelihood
Source: Research findings Geiod sloazdl ras
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Table (4) Elasticities of desired output subject to inputs and elasticities of
substitution between inputs

olasS bl Sssn 3

) (a) 0] (e)
Emi) Loodled &y Zepad yod (LS 796 -1485 128 4.04
Milk elasticity subject to inputs
(i) G5z S 0.9 195 083 0.28
Partial elasticity
CxK) 0 5luiS Ly X 00lgp il S 757 0067 0013 -1.131
Elasticity of substitution between input x and concentrate
(€x,2) adgle b oK 0olgs il JulS 0.063 -15 -0.87 0.587
Elasticity of substitution between input x and feed
€D 59y L plX oalys il paS 0001  -0057 159 0.053
Elasticity of substitution between input x and labor
€x,8) 531 L pX oslg (ol 25 142 0787 108 3.12
Elasticity of substitution between input x and energy
Source: Research findings Geiod sloazdl ae
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Table (5) Shadow price of pollutants of dairy farms in Bonab couty (Rials)

eibes Ao oS Sl 81l
Mean Maximum Minimum Std.dv
QI St e -18552.11 -1300.69 -294959.5 26502.9
Shadow price of nitrogen
shud lagls CaocB -13802.39 -3958.59 -20727.9 2098.56
Shadow price of phosphorus
Source: Research findings Gebos (slaazdl aio
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Table (6) Environmental costs of polluting dairy farms in Bonab county (Rials)

Envirenmental costs Mean Maximum Minimum Std.dv
&2 0)94*""' 40832330 9.8 x 108 1885946 88079430
Excreted nitrogen
(759 yhed 4434851 29860860 803706 4074099
Excreted phosphorus
&2 45267190 9.11 x 108 4397789 89512860
Total
Source: Research findings Geios lazdly anio
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Table (6) Environmental costs of pollutants from each dairy cow in Bonab
county (Rials)

shaore Cannj 4z oSlke A S e Gyl
Envirenmental costs Mean Maximum Minimum Std.dv
S D39 2217877 37813820 157162.2 3414279
Excreted nitrogen
e 275188.6 546923.1 100463.2 83935
Excreted phosphorus
5T9‘*’~‘|" 2493065 379278 60 461295.2 3409164
ota

Source: Research findings Geios sloasdl tate
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Extended Abstract

Introduction: The environment holds a paramount position in life and
societal progress, serving multifaceted functions to sustain equilibrium
across various facets of existence. However, the lack of stringent legal
frameworks and clear ownership delineations has led to unbridled and
perpetual exploitation of this fundamental component, resulting in
environmental degradation and the concomitant emergence of pollution.
This issue is particularly pronounced in this geographical context, where
emissions of pollutants, chiefly emanating from the agricultural sector,
constitute a pivotal driver of environmental degradation and herald
significant perturbations in climate and biodiversity. The livestock industry,
notably the dairy cattle sub-sector, has emerged as a primary contributor to
emissions, posing significant environmental concerns. The primary
objective of this study is to quantitatively assess the environmental costs
linked to the emission of pollutants from dairy farms situated in Bonab
County.

Material and methods: This investigation employs the output distance
function to assess the shadow valuation of emissions produced by polluting
entities. The technological framework of environmentally impactful firms is
delineated through a repertoire of functions, encompassing production, cost,
profitability, as well as input and output distance functions. Opting for the
distance function, in lieu of the production function, confers an
advantageous ability to model the production of diverse commodities and
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inputs, particularly in circumstances where pricing information for these
elements is not available.

To derive the distance function, the selection of an appropriate functional
form is imperative. In this context, the translog functional form was utilized,
incorporating one desirable output (milk) and two undesirable outputs
(nitrogen and phosphorus). Subsequently, the output distance function was
standardized with reference to milk, nitrogen, and phosphorus. This
progression culminated in the computation of elasticities concerning the
desirable and undesirable outputs, which correspond to the elasticities of the
distance function. Ultimately, the shadow valuation of emissions for
nitrogen and phosphorus, along with their environmental costs, was
ascertained. The requisite dataset was procured through a comprehensive
census and the administration of questionnaires, aggregating information
from 119 dairy cattle farms during the year 2019.

Results and discussion: The results showed that the average shadow prices
per kilogram of nitrogen and phosphorus in dairy farms were -18552.11 and
-13802.39 RIs, respectively. Negative shadow prices mean that a reduction
in undesirable outputs has the opportunity cost of reducing desirable output
or increasing inputs. Eventually, the results of nitrogen and phosphorous
excretion pollutants from dairy cows in the county of Bonab indicate that
Nitrogen 40.8 million RIs per year and phosphorous 4.4 million RIs per year
were damaged to the environment. also, The elasticity results indicated that
the produced milk combined with nitrogen and phosphorus pollutants, as
well as a concentrate input with forage and labor inputs, was substitutability
and with energy input was Complement, also, there was a substitutability
relationship Between forage input with energy and with labor was
complementarity, labor input with energy was substitutability. as a result,
the environmental cost of dairy cattle pollutants was estimated at 45.3
million RIs, which means that for the production of one tone of milk
equivalent 426200 RIs will be damaged to the environment of the region. So
it is possible to reduce the emission of environmental pollutants by
performing a series of measures. Reducing the use of nitrogen fertilizer will
reduce the amount of nitrogen excreted by the cows using these sources of
food, and it will also cause less accumulation of nitrogen in the products
obtained. Granting a loan for the creation and operation of a biogas



production unit for the anaerobic digestion of waste, which, in addition to
biogas extraction and energy production, can solve the environmental
problems caused by animal waste and also reduce consumption, non-
renewable resources and fossil fuels. Producing vermicompost from animal
waste is among other solutions that can reduce environmental pollutants and
also reduce production costs and environmental costs. Drying animal
excrement, promoting and teaching the correct management of animal
nutrition can also reduce the amount of nitrogen and phosphorus excreted
by the animal.

JEL Classification: 013, Q5, R15

Keywords: Pollutants, Output Distance Function, Shadow Price, Dairy
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