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Abstract

Development of effective innovations in businesses is recognized as a fundamental challenge due to the high
level of uncertainty and complexities involved. Rapid technological advancements and the necessity for
innovation have led to widespread changes in businesses globally. Agricultural businesses, especially in
production, processing, packaging, distribution, and marketing sectors, connect various components of the value
chain. Within this context, the saffron industry, with its unique characteristics, plays a crucial role in this
process. Several factors influence the success or failure of saffron industry businesses, and among these,
innovation is seen as the main pillar of economic and strategic development for enhancing saffron industry
businesses. This study examines the role of innovation in development of saffron processing and transformation
businesses in Khorasan Razavi province. The study population comprises saffron processing companies in
Khorasan Razavi, with a sample of 120 companies selected through stratified random sampling and analyzed in
2024. The results of structural equation modeling showed that technological innovation positively impacts
product, process, and market innovation. Additionally, the positive effect of research and development
innovation on product, process, organizational, and market innovation was confirmed. Ultimately, it was
concluded that product and process innovation have a positive effect on development of saffron processing and
transformation businesses. Accordingly, it is suggested that companies produce innovative products with high
added value by utilizing localized technologies such as solar dryers and developing research collaborations with
regional universities. Also, strengthening smart packaging and digital marketing infrastructure can pave the way
for sustainable and export-oriented development of these businesses.
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Figure 1- Iranian saffron production during the period 2011-2022 (Source: Agricultural Yearbook., 2023).
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Table 1- Confirmatory factor analysis

s Sk Juls
Wailze Do sBaysS ) hole
Components Measurement items atd Factor
Item ID loading
analysis
S o B9t |y Gy 6yl e Clesd g Y guasme Sl Lo IS g S
Our business encourages the creation of new saffron processing products and pDIl 0.672
services.
-0 Jlosl 353 ()l Sload b Y guama 3590 50 |y lyie 691y ailjglg leMbl bo IS 5 S
- 5 PDI2 0.775
Jyae sl Our business applies innovative saffron processing information to its commercial
Product innovation products or services.
Our business adds new features to existing saffron processing products and pPDI3 0.826
services.
. Lol 1y ol yae 5 ol (JE Sless/ 5 Lo 4l g S
AR o0 F ol (laae) 0l ()91 0 D> > J9.a.‘>m dxwgi Lo )0 9 PDI4 0.802
Our business develops new processed saffron products/services.
e 250 LS.).L"’ odly 1) a5 4l .JW/A&A% sbby) lﬁ N g s PRIL 0.628
Our business implements new/improved production methods.
&S (o o3lil 353 (e (g9l 8 Sl )3 s @i g R slaaSd LI g s
Our business uses new delivery and distribution networks in its saffron PRI2 0.818
processing activities.
el b 1S o 635k s (65,518 sn YT pilel ) po CSSS (g9, o S ganS
] el o bl . PRI3 0.787
. . Our business invests in new agricultural techniques/equipment/machinery to
Process innovation . . o
improve saffron processing activities.
obies g8 sl > ulp SNl bSuiSS 5 ) 5 e laanl )l b )15 5 s
S e o3l PRI4 0.897
Our business uses business processes and information techniques to solve saffron
processing challenges.
LS oo ool 35 4l pae ‘5)9’\)5 sbedld o s 5,Sles sla s ls jl L I8 5 s PRI5 0.902
Our business uses key performance indicators in its saffron processing activities. ]
&S E o Iy byl el bo )18 g cus
&@ﬂW)9b*)@~))-d &5)’)“"“J J 9 MRI1 0.868
Our business regularly introduces marketing strategies.
Gyl |y sy slajl b S o Gllol plito oo 411, 38 e e slagsb o S 5 oS
H sl &S MRI2 0.951
Market innovation Our business regularly tests new product designs to meet customer needs.
S oo 03l H5L 50 395 Al 0003 daus (gl Jaate L (sl Ay SCSUST I L IS g s
Our business uses new packaging techniques to enhance its visibility in the MRI3 0.951
market.
Gl 045 )..5)) ())lfu.o ).u‘a uLo)LuJ Jf D)gJ.o.&‘— » S g u»LJ.o 2 &L‘Zd)B]}‘ u»)A.b 2 uLo)L.u
The organization is engaged in adopting innovations at a large scale that affect ORIl 0.805
the overall performance of the organization.
Ll edle S o 95 ) hax Glojle Slaptuge dnugl s Slojle hax sy Lo )5 s
o d). e Our business encourages new organizational methods and the development of ORI2 0.853
Or.gamzatt.lonal new organizational systems.
innovation ‘e . . . A
v 03)5 )35 alop (i) 5)b5 5 S L g Slojlo slroged iy 3 Lo S 5 anS
— ORI3 0.784

Our business has invested in best organizational practices and business
efficiency for saffron processing.
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Research and development activities in our business contribute to improving
saffron processing and enhancing product quality.
Y ganma )3 (gl polaiods dawg g Baid lacudled I Slatdy (lp (B plio o ) g oS
B (o LanasS

Our business allocates sufficient resources to support research and development
activities for product innovation.

gt Sl (Saiod GlacSiSS g by, cp e b jsbas Lo IS 5 consS drwgi g 580 o
S o o3l o) yis; kS g 5]

drsgd 5 (5855 (4)9le5
Research and
development
innovation

Our research and development team actively uses the latest research methods and
techniques to improve saffron processing and quality.

RDI1

RDI2

RDI3

0.823

0.878

0.871

bo )15 g S’ Jguame diho pos g CodeS 4 oy 6918 sl )5 s (slosyglid 5l oolizl
ol 035}§|
The use of new technologies in saffron processing has improved the quality and
shelf life of our business's products.
S (o o3l (lydej (6918 slarial B (LS dmte sl A8y slacsygld S L Iy cus
Our business uses advanced technologies to enhance the efficiency of saffron
processing operations.

Slols Sl g 6900 el el olhiss gl p 118 50 (g YT odle (6,554 5 anwgs

ol 05

&l s y9lys
Technological
innovation
The development and implementation of new machinery in the saffron
processing process has increased productivity and reduced waste.

@ olies sl b slaaild 5 cuiS Co e slayliile g SleMbl ()56 (sl 5l o3litul
sl 03,8 SaS Lo HS g )0 Cublads 5 CutsS S done
The use of information technology systems and quality management software in
saffron processing has helped improve quality control and transparency in our
business.

TEI1

TEI2

TEI3

TEI4

0.822

0.797

0.639

0.620

ol sly Gl €535 Jlo (b 38 5 canS 03938 i)
The added value of our business has increased over the past year.
ool 2ld 0By 42338 o (b 3,5 g e Jlid] o
The employment level in our business has grown over the past year.
ol 423l W5y 42338 Jlo (b )b 15 S wpe
Our business's market share has grown over the past year.
42338 Jlo (b 53 (8] 51154yl adg] dloes | ol Jlo 0331) S8 g (538 les 033k

NG Vo N3

I 5 oS drgs
Developing business

The return on investment (financial return on initial investment) of our business
has grown over the past year.

DB1

DB2

DB3

DB4

0.679

0.751

0.826

0.784
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GOF = J Communalities X R2 =+/0.659 x 0.475 = 0.559
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Table 2- Goodness of Fit Criteria.
Cronbach’s alpha  Rho-A CR AVE Q?

L””K?w‘f"‘f”" 0.757 0.765 0.846 0.580 0.310
Developing businesses
‘. 1 -
”Lf,“”'y, 0.914 0917 0.946 0.854 0.624
Market innovation
,‘JL"_"L“‘{"’ , 0.746 0.747 0.855 0.663 0.326
Organizational innovation
b cols 0.867 0870 0.905 0.660 0.467
Process innovation
J?”“_ d)"’j. 0.770 0.778 0.854 0.595 0.332
Product innovation
S 5 55 gl . 0.820 0.820 0893 0735 0438
Research and development innovation
&9l 5y0ly 0.699 0.728 0.814 0.526 0.236

Technology innovation

1519 219y -V Jgsr
Table 3- Divergent validity

e T 9 Giod (5 9ly
" 7 ik &8 sly olojw (5,919 29158 (5 y9lg8 e FPYN | $19% S yly
SN-Jyg o, g ‘ i Jgnane ”
Market Organizational Process Technology
Fornell-Larcker Developin . . A . . . Product Research and . N
‘oping innovation innovation innovation . N development innovation
business innovation . .
innovation
Lh)lij.u.s Az gi
Developing 0.762
businesses
I5L (gy9le5
RS 0.443 0.924
Market innovation
Slejle s)9ly
Organizational 0.520 0.495 0.814
innovation
L] T
Py 0.588 0.351 0.418 0.812
Process innovation
] .
Js . d”y, 0.728 0.447 0.497 0.488 0.771
Product innovation
dawgi g 3a80 (S yglgp
Research and 0.539 0.508 0.428 0.522 0.454 0.858
development
innovation
&9k8 )9ly
Technology 0.404 0.332 0.346 0.386 0.375 0.347 0.725

innovation
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Table 4- Communality and R? of the dependent variables of the model

)-“A-&Ab
Variable

R% e ST, yslie

S g dxgs
Developing business
M3k rsly
Market innovation
obeile ysls

Organizational innovation

Wl yly
Process innovation
Jyaxe & )ols
Product innovation
dngl 9 55 (5595

Research and development innovation

$3t3 Syl
Technology innovation
oSSbe

Average

R? value Communality
0.799 0.580
0.286 0.854
0.713 0.663
0.321 0.660
0.260 0.595

- 0.735
- 0.526
0.475 0.659
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Table 5- Hypothesis testing results

a0 o gl

s y8 & lalxo Al
. Path .
Hypothesis coefficient Meaning Result
2 (s loliae g o Sl Jgamme (5 )9l5 2 539l 5xglyp 0247 0.001 4y Aol
Technology innovation has a positive and significant effect on product innovation Supported
3 (g )blas 5 cute Sl anl)b g)5ls 2 (5y5ld (5p5le 0233 0.040 4y Aol
Technology innovation has a positive and significant effect on process innovation. Supported
Technology innovation has a positive and significant effect on organizational innovation
Supported
31> g iblime g e S5k psl55 1 09l (5158 0.177 0,042 458 4l
Technology innovation has a positive and significant effect on market innovation Supported
31 (g )blas 5 Cute Sl Joamo (5)5l55 2 drwgd 9 3ai>S (5 9l55 s ol
Research and development innovation has a positive and significant effect on product 0.368 0.000 Supported
innovation pp
3y (gyholize g Cute I unl 3 (gy0le5 Ayl g 3uiT (55l bl
. . . . 509 A
Research and development innovation has a positive and significant effect on process 0.441 0.000 Supported
innovation PP
33 g )hline g cute Sl plojlo (5ysl55 2 dngi 5 BaS (6 9l55 bl
. . . . 009 A
Research and development innovation has a positive and significant effect on 0.821 0.000 Supported
organizational innovation PP
31> (g )blas 5 o S5k (5ysl5 s drwgs g 35 (5)ls3 ass ks
Research and development innovation has a positive and significant effect on market 0.447 0.000
. . Supported
nnovation
315 (o ybolize 9 Cule Sl Ol)é.c)' ‘5)51)5 9 ‘_;l).,\.u zlo Lg‘.m)lf9w5 LEMIV J,.a?u 6)9193 a2l
Product innovation has a positive and significant impact on the development of businesses 0.739 0.000 o
. . . . Supported
in the saffron conversion and processing industries
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Process innovation has a positive and significant impact on the development of businesses 0.197 0.000 o
. . L. . Supported
in the saffron conversion and processing industries
)l (gybline g cute Jl olyiej ()9l b g (Lo mlio (lo)l g dawg ool (oyly L SCRY)
Organizational innovation has a positive and significant impact on the development of 0.064 0.170 Not
businesses in the saffron conversion and processing industries supported
) (g )blas 5 cuto Sl lyiej ()98 5 (s mlio sy geuns dxusgi 51 513k g )9lys L SCRY)
Market innovation has a positive and significant impact on the development of saffron 0.013 0.790 Not

transformation and processing industries

supported
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Figure 3- Standard path coefficient of research hypotheses.
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