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Introduction

The rapid growth of the global population, ongoing climate change, and limited production resources have
intensified concerns about food security. Sustainable food production systems, particularly grazing-based livestock
production, play a vital role in addressing these challenges. However, these systems face numerous obstacles in
developing countries and arid/semi-arid regions, including heavy reliance on natural resources, climate change
impacts, and drought vulnerability, lower efficiency compared to other production methods, high greenhouse gas
emissions, and competition for agricultural land allocated to feed production. Additionally, high operational costs
and susceptibility to livestock diseases have significantly reduced both the profitability and sustainability of these
systems .In Iran, livestock production systems remain predominantly traditional and are evaluated as unsustainable

in terms of environmental, economic, and social indicators. Kermanshah Province, with approximately 2,500
rangeland systems and 63,000 rural and nomadic households, represents one of the most important livestock
production hubs in western Iran. However, the presence of 1.4 million livestock units exceeding rangeland carrying
capacity, combined with significant climatic changes over the past three decades (including rising temperatures,
declining precipitation, and intensifying droughts), has made this region an ideal case study for examining
sustainability challenges in livestock production systems. This study aims to identify and analyze the challenges
facing livestock production systems in relation to climate change impacts in Kermanshah Province.

Materials and Methods

This research was conducted in Kermanshah Province, located in the middle part of the Zagros Mountains.
Kermanshah Province, as one of the livestock breeding hubs in the Middle Zagros, plays an important role in
providing livestock feed from rangelands. The province contains approximately 2,500 rangeland systems
supporting about 63,000 rural and nomadic households. These households primarily rely on rangeland grazing to
meet their livestock feed requirements. Based on forage production capacity, the rangelands can sustainably
support only 1.5 million livestock units, while the current livestock population exceeds this capacity by
approximately 1.4 million units. Recent studies indicate significant climatic changes in the province over recent
decades, particularly increased drought intensity and duration, which have directly impacted natural forage
availability and threatened the sustainability of livestock production systems. Methodologically, this quantitative,
applied research employed a survey approach. The study population consisted of 140 experts and specialists in
livestock production and natural resources management from Kermanshah Province, with 131 participants studied
through census method (with 93 % rate of return) based on their research and practical experience in livestock
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production systems and associated challenges. Data were collected using a researcher-developed questionnaire,
designed through literature review and interviews with livestock production experts. Content validity was assessed
by agricultural and natural resources experts from Kermanshah and faculty members from the University of
Tehran's Agricultural Management Department. Discriminant validity was confirmed using average variance
extracted (AVE). Reliability was evaluated through Cronbach's alpha and composite reliability. Data processing
utilized SPSS 27 and Smart PLS 3 software packages.

Results and Discussion

The findings revealed that the most critical sustainability challenges for grazing-based livestock systems in
Kermanshah Province were, in order of significance: environmental (p=0.756), economic (f=0.683), managerial
(B=0.669), technical (f=0.593), social (p=0.563), and legal challenges (p=0.454) .Environmental challenges
emerged as the foremost sustainability barrier, underscoring their pivotal role in determining the overall
sustainability of pastoral livestock systems according to expert assessments. Among environmental factors, climate
variability and drought (factor loading=0.858) were identified as the most severe environmental challenges. Given
that climate change impacts are projected to exacerbate system vulnerability - particularly when combined with
rapid population growth and economic development that intensify food demand - these findings highlight the
urgent need for adaptive strategies to mitigate climatic effects .Economic challenges represented the second most
significant sustainability obstacle. Within this category, high prices for production inputs and animal feed (factor
loading = 0.856) emerged as the most prominent economic constraint. This finding reflects the substantial
financial burden on pastoralists for procuring inputs and animal feed, which increases production costs and may
compromise their capacity for sustainable rangeland utilization .Managerial challenges ranked third, with poor
community organization in local associations for coordinated action and inadequate service provision (factor
loading=0.837) representing critical management shortcomings .Technical challenges represented another key
sustainability barrier, where low productivity of grazing livestock was identified as a fundamental technical
constraint. This emphasizes the importance of enhancing livestock productivity to improve overall system
efficiency and profitability in the province .Social challenges ranked fifth, with insufficient awareness and
knowledge regarding drought management and its impacts on rangelands (factor loading=0.853) being the primary
social challenge. This underscores the critical need for educational interventions to improve pastoralists'
understanding of drought management and rangeland conservation .Finally, legal challenges (p=0.454) were
ranked as the least severe sustainability obstacle. Within this category, insufficient government budgeting and
credit allocation for natural resource conservation and rangeland management (factor loading=0.874) emerged as
the most significant legal constraint .This hierarchical challenge structure provides valuable insights for

prioritizing intervention strategies to enhance the sustainability of grazing-based livestock systems in semi-arid
regions.

Conclusion

Understanding these challenges can contribute to developing practical solutions for enhancing the
sustainability of these systems. To improve the sustainability of livestock production systems, several strategies
are proposed, including: establishing local cooperatives, enhancing access to technical training, developing
innovative technologies, and providing financial support to livestock producers.
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Figure 1- Conceptual model of the research
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Figure 2- The location of Kermanshah Province in the country
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Table 2- Sustainability challenges with factor-loading values

olw JeEnY sles Shle b okl s sz
Construct Indicator Symbol Factor AN
loading t- Sig.
value
Sl g el ol il ENV1 0.858 24.011 0.000
Increasing climate change and drought
(&0 1092 D950 g 39505 ) 39350 slopld (gly &lye CuliS pas ENV2 0.780 10.636 0.000
Shortage and limited extent of rangelands (insufficient for existing
livestock)
Slye il i w50 0 ENV3 0.819 14.192 0.000
@ Non-optimal utilization of rangelands
g. Sl 3 SB Lol il ENV4 0.758 11.385 0.000
3 { Increasing soil erosion in rangelands
2 c”g el gy @y 53 cuslio g (B ST &4y oo pic ENV5 0.759 11.773 0.000
g8 Lack of access to sufficient, suitable water for livestock in
AL rangelands
< il U8 b duglie j3 liasl 1 ba)S g ol anyd il ENV7 0.767 13.334 0.000
Rising summer temperature and heat compared to before
Slye 1S 31y g gk i3l ENV12 0.567 4.945 0.000
Increasing storms and dust in rangelands
ailate (50581 byl yd caslio g digle cutS Sl drwg ENV13 0.740 9.159 0.000

Limited development of forage cultivation suited to the region's
ecological conditions

opaenS EMes sllael s (s)liel wlio 339 pis ECO1 0.831 23.024 0.000
Lack of credit resources for granting low-interest loans
Mg e st Jod 4y (mye glaphy Wi aiia g YU ECO2 0.821 15.143 0.000

High production cost of rangeland livestock due to traditional
production methods

m
8 b Shes 5 3 ol Jlo obly Gans ECO3 0.850 18.252 0.000
> . . . .
g I Herders' weak financial capacity to purchase livestock feed
= E JYRAgg QT duoa)ﬂ)é 5 pb by eolaml Gl deng pas ECO5 0.841 15.768 0.000
m Lack of economic stability in the national livestock and livestock-
8 product market
= 3L 5 pls STt g Laodles caod 39 YU ECO8 0.856 26.405 0.000
High market prices of inputs and livestock feed
bl (gla izt plo b sylels Lise (6 piuculd) g pic ECO9 0.749 7.611 0.000

Lack of competitiveness of the livestock sector versus other
economic sectors
s )l g akepllss g yiny lelidl s oo (sla JSi5 LB 5 pdpe a3(lojl pis MAN4 0.837 18.992 0.000
b slady g wloss
Lack of people's organization into local associations for better,
more systematic action and improved services/support

=z Slye 5l B aSoalinal 2ol )8 5 Jleb claalos] 5 n JSits 390 MANS5 0.745 9.359 0.000
§ Absence of active, effective associations/unions of rangeland users
‘{3 5 Slyo 3 Jlb ol jl gy canlio Colospie MAN7 0.616 7.643 0.000
) ?: Lack of adequate government support for herders active in
2 rangelands
)Z> el ik 53 g 2ol 5L alslne MAN12 0.676 8.819 0.000
~ Ineffective government intervention in the livestock market
o ¥ game 8l 86 550 0 o MAN13 0.806 20.011 0.000
Inefficient value chain for livestock products
ol Y game (L @lis g 3,5 ST 260 MAN14 0.752 11.809 0.000

Lack of purchasing centers and processing industries for livestock
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P sl gBgedy anass pis MAN17

Failure to allocate livestock inputs in a timely manner

e sloel ol g0 TEC1
Low productivity of rangeland livestock

o Sloply W 50 s oy o9 Y TEC2

High feed-conversion ratio in native-breed production
ol sodles 4 mBgedy 5 cuwlio g yiwd pas TECS

Lack of adequate, timely access to livestock inputs
o slaodles ol it TEC6
Low quality of livestock inputs

g 0y 43 g (o)0,b Cudlye > Jrendgi o pie b oluil pas TEC7

Unfamiliarity with reproduction management, pregnancy care,
lamb nutrition, etc.
Ohhaels ol s (392 ol S & &lyslid (slacdyin b olKen pac g b sppore TECO
Low productivity and failure to keep pace with technological
advances due to herders' low education level
(o9 il 51 ooliul pac) aalS o e )3 (ogr I 4y lleld 51 (65l By (515 TEC10
Many herders' sole reliance on indigenous knowledge for herd
management (no use of modern knowledge)

St sl s 4 ol 4 plis ©plee SCo1
Migration of nomads to cities due to urban attractions
Sl glal g Lais cg)ld 00500 3)50 50 SleMb] dgueS’ SCO3

Lack of information on rangeland utilization, conservation, and
restoration

el Uiyop 4 barye slaculed jo Cuslio I (6958 4y (y)lely oo yiwd pas SCO4
Herders' lack of access to suitable labor for livestock-rearing
activities
&l g o oll 5 JlocKias b ablis jolateay B il 5 26T pae SCO5

Insufficient awareness and knowledge to cope with drought and its
effects on rangelands

ShE e gy 5 basly ) el e8lis pas SCO6
Herders' lack of participation in rangeland-management programs
and plans
e olp oMol sl b g badoly jo lyliely 8 )lie pas SCO7

Herders' lack of participation in livestock breed-improvement
programs and plans

Blyo 5l (sl (61 y0500 4 bgyyo OISiie LEG1
Problems related to common (shared) use of rangelands

el @lyyly 9 lyplo Mo LEG4

Problems with livestock export and import
0aiS G ymn jl Colos d ply CuboS Cuasd s )0 > slacnls (39 glaxo LEGS8

Government meat-pricing policies being oriented toward consumer
protection
b (slas pS mronas 9 vy liS Canlow LEG10
Misguided policymaking and decision-making
2988 (M (gladaliyp 13 (b glie Cunidg (395 el LEG11
Unclear status of natural resources in the country's macro-level
plans

e 5l o000 5 s @lio bais 5 cdgd @llisl 5 avdg B olais pae LEG12

Insufficient government budget/credit allocation for natural-
resource conservation and rangeland use
23 5 (65y9liS Y guaes dawy by Chrs LEG13
Weak insurance coverage for agricultural and livestock products
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Source: Research findings, 2023
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Table 3- Discriminant validity: Fornell-Larcker criterion

o3lw
sl gLl heeCune 5 o SPl e
Social Economic Environmental Technical Legal Managerial
RN 0.770 - - - - -
Social
ool 0.204 0.825 - - - -
Economic
G j e 0.230 0.483 0.760 - - -
Environmental
Y 0.318 0.136 0.389 0.719 - -
Technical
Sl 0.154 0.350 0.198 0.004 0.785 -
Legal
St 0.372 0.277 0.295 0.412 0.173 0.739
Managerial

(VE-Y (o slaazly) : sl
Source: Research findings, 2023
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Table 4- Discriminant validity: HTMT ratio HTMT
HTMT
sl goladl cshuomom § L Syt e
Social Economic Environmental Technical Legal Managerial
sl - - - - - -
Social
ol 0.223 - - - - -
Economic
Cangjase 0.275
Environmental
e 0.376 0.175 0.438 - - -

Technical
Sob 0.170 0.382 0.228 0.135 - -

Legal
e 0.410 0.304 0.324 0.475 0.197 -

Managerial

0.535 - - - -

(VE-Y (i slaasly) : sl
Source: Research findings, 2023
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Table 5- Cross-loadings of the measurement model

by Rl @bl et P SPE aye
Social Economic Environmental Technical Legal Managerial
ECO1 0.127 0.831 0.409 0.173 0.144 0.291
ECO2 0.167 0.821 0.445 0.035 0.300 0.235
ECO3 0.246 0.850 0.355 0.091 0.366 0.191
ECO5 0.125 0.841 0.448 0.160 0.260 0.223
ECO8 0.182 0.856 0.457 0.135 0.410 0.272
ECO9 0.165 0.749 0.247 0.067 0.232 0.144
ENV1  0.297 0.497 0.858 0.352 0.254 0.359
ENV2  0.140 0.443 0.780 0.281 0.179 0.121
ENV3  0.233 0.260 0.819 0.387 0.115 0.342
ENV4  0.196 0.388 0.758 0.259 0.141 0.216
ENV5  0.163 0.254 0.759 0.333 0.034 0.262
ENV7  0.216 0.211 0.767 0.333 0.063 0.320
ENV12  0.010 0.446 0.567 0.124 0.198 0.040
ENV13  0.056 0.458 0.740 0.243 0.216 0.035
LEG1 0.191 0.251 0.191 0.065 0.781 0.163
LEG4 0.068 0.310 0.132 0.049 0.683 0.170
LEGS8 0.113 0.166 0.157 -0.027 0.810 0.130
LEG10 0.074 0.239 0.171 -0.110 0.710 0.038
LEG11 0.193 0.303 0.134 0.008 0.854 0.089
LEG12 0.111 0.319 0.139 0.057 0.874 0.176
LEG13 0.073 0.320 0.172 -0.062 0.764 0.159
MAN4  0.406 0.254 0.295 0.277 0.145 0.837
MAN5  0.242 0.244 0.154 0.212 0.135 0.745
MAN7  0.279 0.237 0.259 0.339 0.162 0.616
MAN12  0.142 0.100 0.225 0.357 0.019 0.676
MAN13  0.393 0.212 0.231 0.441 0.163 0.806
MAN14  0.234 0.214 0.143 0.236 0.206 0.752
MAN17  0.137 0.142 0.195 0.242 0.026 0.721
SCO1 0.745 0.155 0.195 0.172 0.061 0.162
SCO3 0.820 0.094 0.171 0.289 0.100 0.299
SCO4 0.698 0.134 -0.021 0.249 0.023 0.235
SCO5 0.853 0.089 0.142 0.214 0.054 0.352
SCO6 0.844 0.284 0.274 0.309 0.181 0.261
SCO7 0.639 0.148 0.219 0.217 0.233 0.385
TEC1 0.291 0.164 0.305 0.823 -0.081 0.271
TEC2 0.042 0.107 0.254 0.731 0.110 0.391
TEC5 0.186 0.144 0.321 0.719 0.070 0.292
TEC6 0.347 0.063 0.274 0.666 -0.041 0.225
TEC7 0.223 0.143 0.201 0.573 -0.038 0.224
TEC9 0.291 0.023 0.343 0.798 -0.075 0.424
TEC10  0.227 0.041 0.238 0.695 0.086 0.218

(VY cauios slaaiil) : isle
Source: Research findings, 2023
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Table 6- Quality assessment of structural model

G i  Sig AVE A CR
Beta t-value Sig AVE Alpha CR
RN 0.563 7.434 0.000 0594 0.861 0.897
Social
eolaidl 0.683 8.298 0.000 0.681 0.906 0.928
Economic
e j 0.756 13.104 0.000 0.578 0.894 0.915
Environmental
e 0.593 6.882 0.000 0517 0.841 0.881
Technical
Sls 0.454 4.635 0.000 0.616 0.895 0.918
Legal
ETw 0.669 6.842 0.000 0547 0.860 0.893
Managerial

(VE-Y (o slaazly) : sl
Source: Research findings, 2023
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Figure 3- Factor loadings and path coefficients of the sustainability challenges model of grazing-based livestock systems
(Source: Research findings, 2023)
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Figure 4- t-Statistic values for observed and latent variables of the sustainability challenges model of grazing-based livestock
systems (Source: Research findings, 2023)
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