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Extended Abstract

Introduction: Smallholder farmers in Iran's saffron sector face significant market and
production risks. Globally, smallholders bear a disproportionate share of agricultural risk
owing to limited cash reserves, insurance, and bargaining power. Iran produces
approximately 90% of the world's saffron, primarily in the Khorasan provinces. Saffron
cultivation combines production risks - water scarcity, climate variability, corm diseases,
and labor shortages - with market risks such as dependence on export markets, market-
structure problems, and international sanctions. This study examines whether
smallholder saffron farmers perceive greater vulnerability to production and market risks
than large-scale farmers, and whether their objective economic performance differs. The
contribution lies at the intersection of the farm size—productivity literature, agricultural
vulnerability research, and the literature on the divergence between objective and
subjective resilience. Conceptually, objective vulnerability is grounded in observable
material conditions, whereas perceived vulnerability reflects farmers' cognitive appraisal
of threats and response capacity; the two dimensions may converge under systemic
shocks but diverge under information asymmetries.

Materials and Methods: Primary data were collected from 108 saffron farmers in seven
districts of Torbat Heydariyeh and Zaveh counties using convenience sampling during
the 2023-2024 crop year. Perceived vulnerability was measured with 24 challenge items
on a seven-point Likert scale, grouped into four domains: production (9 items), domestic
market (5), foreign market (5), and processing (5). Objective economic performance was
measured by total farm profit and total revenue (million IRR). Farm size was encoded as
an eight-level ordinal scale (level 1: <2,000 mz; level 8: >20,000 m?) and as three classes
(small, n = 28; medium, n = 18; large, n = 62). Ordered probit and ordered logit models
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were estimated for the challenge items; for economic outcomes, OLS with
heteroskedasticity-robust (HC3) standard errors was used, complemented by quantile
regression and non-parametric tests (Kruskal-Wallis H; Mann-Whitney U with
Bonferroni correction). Cronbach's alpha assessed scale reliability.

Results and Discussion: The central finding is an asymmetry between objective
economic performance and perceived vulnerability. Farm size strongly predicts
economic outcomes: large farms earn 166 million IRR more profit than smallholders (p
< 0.001), and the advantage grows across the profit distribution (86.02 versus 220.00
million IRR at the 25th and 75th percentiles). The Spearman correlation between farm
size and profit is p = 0.608 (p < 0.001). By contrast, farm size does not predict most
perceived challenges: of the 24 items, only reputational damage in foreign markets
differs significantly across farm-size groups (H = 11.664, p = 0.003), with smallholders
scoring 5.89 versus 4.58. The three focal challenges - smallholder constraints, liquidity
shortage, and skilled-labor shortage - show no statistically detectable differences across
size groups, although the data do not establish formal equivalence. Because Cronbach's
alpha fell below 0.70 for the production (0.506), domestic-market (0.322), and foreign-
market (0.501) domains, these composites were treated as descriptive and inference
focused on individual items; the processing domain (o = 0.828) and the overall index (a
= 0.709) were psychometrically defensible. Response distributions were concentrated in
the upper categories (range 2—7; item means 4.84-5.82), consistent with a ceiling effect
that may compress between-group differences. This asymmetry is interpreted within the
objective-subjective resilience framework: systemic saffron risks shape perceptions
across all farm sizes, whereas the sole differentiator - foreign-market reputational risk -
reflects Iran's export-market structure, in which smallholders, less connected to export
chains, perceive standard and reputational requirements as more binding.

Conclusion: In Iran's saffron sector, perceived vulnerability appears to be a shared
condition built on material fragilities that extend beyond farm size. While large farms
enjoy a substantial income advantage, farmers across all size classes report similar
production and market pressures. Five policy directions follow. First, because farm size
raises profit (166-172 million IRR) but does not reduce perceived vulnerability, size-
based transfers are an inefficient vulnerability-reduction instrument. Second, given the
high severity of shared production challenges (liquidity shortage: 5.56; skilled-labor
shortage: 4.84 on the seven-point scale), saffron crop insurance with subsidized
premiums and short-term credit should be accessible to all size classes. Third, skilled-
labor training in harvest and processing can be organized through cooperatives. Fourth,
the smallholder-specific reputational-risk finding (5.89 vs. 4.58) calls for guaranteed-
purchase and pre-sale contracts with exporters, shared packaging and standardization
facilities, and group quality certification. Fifth, export-oriented large farms need
specialized instruments: export-credit guarantees, export-credit insurance, and currency-
risk hedging. Future research should combine objective and subjective vulnerability
measures, exploit longitudinal designs to capture climate, sanctions, and currency
shocks, and test the proportional-odds assumption on the full microdata.
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Table 1. Variable definitions and descriptive statistics
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Table 2. Descriptive statistics by farm-size group (Means with standard deviations in parentheses)
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Fig 2. Comparison of mean profit and total revenue by farm size (million IRR)
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Table 3. Kruskal-Wallis H tests for challenges and outcomes by farm size
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Fig 4. Kruskal-Wallis H statistic for challenges and outcomes; distinguished by significance level
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Table 4. Mann-Whitney U pairwise comparisons
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p-value U-statistic Comparison Variable
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Medium vs. Large
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Table 5. Model comparison: ordered probit vs. ordered logit
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Logit Probit Logit Probit Logit Log- Probit Log- Dependent variable
BIC BIC AIC AIC Likelihood Coeff Likelihood Coeff
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2715 272.0 255.5 255.9 -121.73 -121.96 el e
CClimateChange
Sleel o WT
404.2 403.8 382.8 382.4 -183.38 -183.18
CReputational damage
S SIleos 5
3715 371.8 352.8 353.1 -169.38 -169.53 S
CSmallholders
332.3 331.8 3135 313.0 -149.76 -149.51 T 05
CLiquidity shortage
le 9,
397.7 398.1 378.9 379.3 -182.47 -182.64
Cskilled labor
S Sl ko 1y (o 3 Sy )51y 5 Jgur
Table 6. Ordered probit estimates for challenge variables
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Ja‘d -
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Log-lik.
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398.1 331.8 371.8 403.8 272.0 BIC
108 108 108 108 108 N
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Standard errors in parentheses. Small farm is the reference category. Coefficients extracted from ordered probit.

NAY Co g b e ol gl S5 &lye <l
)laL;Mc;)L{I)JA.;)’lr:I..\S@_a9w|—~/\Wj—~/~\‘/\
oo oleSa ac)ie
ot 085S 10l gla 2l ol jo glas ouiiS s

ojlailcplply asas

o oo lad |y reghy Lol wls 51 (S sl ]
Codgame dez 5l walSTol gady sla il

3 ole S5 (Goy d9meS 5 (Sl SgneS el
Ll g lolie glas de ) ojlail Calitee ildds yls

waneis JB 6)ui Solas olal ol jo Ko o &

S 5las 5e o3lal ol ps yiis aS ams e lis gl
Sip &yl oo il s oS Jboliae gLl
Soline 5 bt a5 canl Lol 4y ool Wolee o
s s ol B = = [AVOp < e
G lr S il 585 gl a5 wes
Wl (B slaylil o jlael 4 ol (YL Zola
OSlos > Cosgame ol (5,90 Al aw o
Solis jale S g9y dgmeS 5 (Kuoll SgeeS
D ad 0ddlie dcte o3lail sog,S L (5 lolize



VFY e 33 &S 685 5 6Slos 5 0L Olie 5 6 pds canT Glamslin Lo o 55 5 o pin

sle e wilbs oo (SL lobxe 5 e loren
colyo aims o lis (g ol il 4y g OMaxs
Syglp owlie 285 b g 00y SzsS layite ol
Ol5laS s liscumes o Shg cnlply wloas
sl il jo sadosslin saglas ;| sogame sy

Slosl b oamas ol w0 sy 1, STl
= lh g Gl Gl Shy Sete BB
3,05 05T (60,8 sla Fhag & o (555l Cudlad

(Kheiri et al., 2024)

busgia 2l Pl Gy
Average Marginal Effect
- =
=1

L oS o po5e i odalive as )30 o3Il (slaog 5 (oo
elge s 0,b,0 (65,0LiS (6 iy Slool oEays
(Chambers, s,ls Slyes ol 5 551,8 Ss s
1989; Hinkel, 2011)

2 OlskeS g0 sl Sty bl &Sl gz sl
@25 5 OMleand lo it o3 b WS e Sl
Slp @l ¥ Jgax il adlal Joe 4 (65,9la8
oS WS o ail) 2l o5 6l |y e gy oo
ool ylid aere o3l b (6 5598 bLII ol Jaw o
Ao

Slnl @l ;5 (swgmire juetd S50 sl psie 3538
Slael 4 el dolee o0 S5 &‘}A oo NS 0l

(5395 4 e brvgin

Medium (relative to Small)
(Ss% 4 o) I3
Large (relative to Small)

el s Sl 4 o OWlesy> S SgsaS Al sp5m
Climate Change Damage to Reputation Smallholders Lack of Liquidity Skilled Labor
ol Gl i gl (o P g g oo s Y Sl
Figure 7. Ordered probit coefficients for challenge variables
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Table 7. Ordered probit with controls (selected models)
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Covariate CClimateChange CReputational damage
‘IQ-M) -
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Standard errors are reported in parentheses. Small farms are the reference category. N = 108.
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Fig 8. Marginal effects at the mean (MEM) of the ‘Large’ farm dummy on the probability of
each level of reputational damage in the foreign market
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Table 8. OLS estimates for profit and total revenue (HC3 robust SEs)

Y Joe ogu V Joe Sgus Iy e
Profit Model 2 Profit Model 1 Covariate
ol
143.86 (74.05) 66.68 (9.26) ‘
Constant
Ly
54.08 (29.79) 51.65 (27.46) ’
Medium
172.00 (21.29) 166.42 (20.58) <o
Large
-10.59 (12.50) - e
Education
-11.04 (11.85) - e
Experience
0.201 0.282 Oress i

R — squared
00 Jodal (el Gy
Adj.R — sq.
(pslie) F o,Lol
F — stat (robust)
Cel de 50 0310l (g 5lxe (sl yuiiio Jolis Ladd ) Jow caiied g2 o aids S5 ¢ 050 N = 108 ailoass 5,155 500, 50 HC3 agline o lustin] glalas

0.264 0.268

17.21 32.92

ol oo a8lal S o g DMeasy paie ¥ Joe 4 g

HC3 robust standard errors are reported in parentheses. Small farms are the reference category. Model 1 includes only farm-size
dummies, while Model 2 additionally controls for education and experience.
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Figure 9. Comparison of OLS coefficients for profit in two models (without and with control
variables)
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The Large dummy is significant in both models, with coefficients ranging from 166 to 172 M IRR. The adjusted R-squared of 0.264
is moderate and typical for farm-level cross-sectional data.
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Table 9. Quantile regression estimates for profit

Q=075 Q=0.50 Q=025 A el
Covariate
colb
80.00 (23.97) 60.00 (22.95) 33.98 (24.05) '
Constant
Ja-MJ -
90.00 (37.16) 39.52 (36.68) 26.02 (37.57) -
Medium
220.00 (28.89) 173.10 (27.65) 86.02 (29.26) Sox
Large
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Bootstrap standard errors are reported in parentheses. N = 108. Pseudo R? values are 0.092 for Q = 0.25, 0.247 for Q = 0.50, and

0.258 for Q = 0.75.
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Figure 10. Effect of farm size at the 25th, 50th and 75th percentiles of the profit distribution;
dashed lines: OLS values
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