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Introduction

Every country in the path of sustainable development needs capacity building and empowerment of human
resources, organizations and environmental and ecological conditions, for this reason capacity building has a
significant impact on the empowerment of people and groups. Smart climate agriculture is a method that focuses on
agriculture and seeks to improve the productivity and income of farmers, in order to increase the productivity and
adaptability of agricultural products in Iran, it is necessary to implement smart climate farming methods by building
the capacity of human resources to make decisions and take action. Agricultural extension system is considered as
one of the key tools for realizing sustainable development and has capabilities such as improving livelihoods, training
farmers, establishing social justice, empowering farmers, and increasing production and productivity. Considering the
importance of building capacity in the food supply and security sector, which is facing many threats day by day, the
role of extension training in promoting agricultural innovations and new perspectives and training farmers in order to
improve their knowledge, information and skills are considered the important and effective factors in capacity building
and development of the agricultural sector of Iran.

Materials and Methods

In this research the statistical population of the research was formed by extension experts in the northwest of the
country, which includes the three provinces of East Azarbaijan, West Azarbaijan and Ardabil, with 4256 people. The
sample size was also calculated based on Cochran's formula (n=354). In this way, according to the number of centers
in each province and proportionally to the size of the statistical population and the sample size from each province,
the required sample was randomly selected according to the number of employees in that provinceTo address the
research problem and objectives, a questionnaire was developed as the primary research tool, consisting of four
sections, seven items, and 31 questions tailored for experts in agricultural promotion and development. Aside from
questions on personal and professional characteristics (gender, age, major, education level, work history,
organizational position, employment status), all items were presented on a five-point Likert scale (1: very low, 2: low,
3: moderate, 4: high, 5: very high). In this research, to determine the face validity of the questionnaire, it was approved
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by the opinions of the research committee as well as managers and experts of agricultural extension and education
after several stages of modification and revision. In order to measure construct validity, average variance extracted
index (AVE) was used using SmartPLS software. To determine the reliability of the questionnaire, Cronbach's alpha
and composite reliability coefficients were used, and for this purpose, 25 questionnaires were completed by a group
identical to the research group. In this research, two main and secondary independent variables were investigated. Our
dependent variable in this research is "smart climate agricultural development” (12 items) which are influenced by
two independent variables including educational factors and promotion factors. Structural equation modeling (SEM)
method was used in this research.

Results and Discussion

Education, promotion, and capacity building of human resources are essential strategies for sustainable
development (Sulaiman, 2021). Therefore, building human resource capacity is critical for the economic growth and
prosperity of any country (Notenbaert et al., 2017). In analyzing the eight hypotheses, Table 8 shows that the path
coefficients for infrastructural, economic, social, organizational, cultural, educational, legal, and technical factors in
the capacity building of extension experts for the development of smart climate agriculture are 0.120, 0.115, 0.114,
0.168, 0.143,0.132, 0.147, and 0.104, respectively. Additionally, the t-statistics for these coefficients are 3.087, 3.120,
3.123,7.17,2.710, 2.468, 4.002, and 3.267, all exceeding the threshold of 1.96, indicating significance at the 5% error
level. The model estimates suggest that infrastructural, economic, social, organizational, cultural, educational, legal,
and technical factors have a positive and significant impact on capacity building among extension experts in
developing smart climate agriculture. In general, based on the results obtained in the current research, it can be said
that the identification of factors that create and facilitate the development of extension experts' capacities is very
necessary and necessary for the development of smart climate agriculture. Research findings show that infrastructural
factors, economic factors, social factors, organizational factors, cultural factors, educational factors, legal factors and
technical factors have an effective and significant role in building the capacity of extension experts in the development
of smart climate agriculture. In fact, increasing and improving the capacity of extension experts has direct and indirect
benefits for the members of the Jihad Agricultural Organization and the villagers, and increases cooperation and
interaction between them. The findings of this research help the policy makers and planners to identify the weaknesses
and shortcomings to improve the performance of the Agricultural Jihad Organization and achieve the objectives of
the Extension Unit. The analysis of the factors in this study helps to get a better understanding of improving the
capacity of extension experts and consequently, it helps to increase the income, productivity and food security of the
people with the development of smart climate agriculture.

Conclusion

For data analysis, the method of structural equation modeling with the approach of partial least squares based on
PLS3 software was used. Therefore, first, in order to enter the structural equation modeling test, it is necessary to
make sure that the data is normal or not. By using the Kolmogorov-Smirnov and Shapiro-Wilk tests, the normality of
the data can be checked, and this test is performed at the 95% confidence level, in other words, it is our significance
level. According to the findings in Table 6, the significance level (p) for each variable is less than the threshold of
0.05 (P < 0.05), indicating that the null hypothesis (HO) is accepted, while the alternative hypothesis (H1) is rejected.
This suggests that the research variables do not follow a normal distribution. To assess normality, the Kolmogorov-
Smirnov and Shapiro-Wilk tests were employed, conducted at a 95% confidence level, aligning with the significance
level of the study. Before proceeding with factor analysis, it was necessary to confirm the adequacy of the data. The
Kaiser-Meyer-Olkin (KMO) index and Bartlett's Test of Sphericity were used for this purpose. As shown in Table 7,
the sample size adequacy (KMO = 0.988) and the significance of Bartlett's test (652.537) both indicate that the sample
is suitable for factor analysis. To investigate causal relationships between the research variables and assess the fit of
the data to the conceptual model, structural equation modeling (SEM) was applied. Specifically, this research utilized
partial least squares (PLS3) for hypothesis testing and model fitting. Figures 2 and 3 present the results from the
software output, following the testing of the conceptual model. According to the results of Table 8, the results of the
significant coefficients for each of the hypotheses, the standardized coefficients of the paths related to each of the
hypotheses, and the results of the examination of the hypotheses are presented. According to Figures 2 and 3, it can
be said that the standardized coefficient (path coefficient) between the variables (educational, infrastructural,
economic, social, technical, organizational, legal, cultural factors with smart climate capacity building) is significant,
so at the 99% confidence level Hypothesis HO is rejected and hypothesis H1 is confirmed, and it can be concluded
that educational factors; infrastructural; economic; social; technical, organizational; legal; culture have significant
effects on the capacity building of extension experts in the development of smart climate agriculture, and therefore
the eight hypotheses are confirmed. GOF criterion: To evaluate the model, the GOF criterion is used, which three



VAV o ol (55 )9LisS amangi 50 95 Lol )5 (5 lucend 35 50 Y550 Jolge (6951 (ymmmsd (3l 1K00 9 (SOt (o203

values of 0.01, 0.25 and 0.36 are introduced as weak, medium and strong values for GOF. According to Table 6, the
GOF is 0.865, confirming the very good fit of the overall model.
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Table 1- Summary of ideas raised about the design of human resources capacity building model
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construction of a greenhouse,
gty lylS (610l J5L ¢ Bye (o)l (sl 4 oy (sylel 358 (Sl

Moh:z;or?g()jabad Substituting drip irrigation instead of flood irrigation, ineffectiveness of government-oriented works,
A2 sl cglodre «ulog) opallae 5 (fj)slaS « elosal slocd b
Social capacities, farmers and informants, clergy, teachers, non-governmental organizations,
263l i b (65y5liS gmg s 39 (S gyl Lo atloile wilbg g Bl gk ¢ gy sbrogad o Colay Sl wgrge lacd )b daslisiol 5 eyl
(I739) olen 5 5y

Tayuri et al. (2019)

Capabilities and talents, existing capacities, selection of promotion methods and approaches, formulation of goals and
tasks, organization of structures and organizations, existence of agricultural promotion with an institutional role.

(1729) aslig 3 5 ol gL
Malkootikhah &
Farajzadeh (2019)

coolail wdy o Jaxe Conj dlo o g (Sl oy o lain] dlo o (il do 3«65 )5liS drwgd (golaidl Wby cuald] pos
Climate change, economic growth, agricultural development, temperature, social capital, human capital and
environmental capital, economic growth.

(WWAA) (3l yb g i xuids
Shafii Thabit &
Farhadi (2018)

(S9SN g £y318 (839l it alieo (8,98 Slacleb (B8 g dng asipgldS by g Oty (slesially
Empowerment of villagers and agricultural operators, development and expansion of agricultural activities, agricultural
transformation industries, processing of agricultural products,

il 5 b ()l sne (Sl ulio & g yiod ()l g IS oty (BT 5 il ¢ plinng) (SloolSEgSen dngs grbans o185 golual — elozz i
bl g slas]

Socio-economic benefits,Improving the development level of rural settlements, education and awareness, knowledge
and skills, access to resources, competence, meaningfulness, impact and effectiveness, trust and confidence.

ol cylae i ial3al g (jgel (o8 e Camyd (il IS g S Sguge 3 Ll Gl diely 51 g Ul &) gl o8 clbls )58l
Increasing the ability of people to improve their ability and expand the scope of their choices in improving business,
increasing the opportunity for participation, training and increasing the skill level of people,
drnngs 4 litod (sl 5 )glS (s3lotiallys ailhe o ol (slatil (lacio b 1 oalial (gl 33 (saiaily Slinyge gl (slaus i slogl b loxe (slasles
Lakg,

Local institutions by creating the necessary educational opportunities, empowering people to use economic
opportunities, improving the level of the farmers' empowerment component to achieve the development of villages.
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Table 1- Summary of ideas raised about the design of human resources capacity building model, continued

L) & U . .
(Jlw) @ie 0 (W o ) Lrasily
Researcher’s name .. .
findings (variables)
(year)
st 3L g lblre (lajls «ygliS oy QU (GBS lyy silusialls 4 s Gl (3 (slagSl
The mental models of managers regarding the psychological empowerment of agricultural extension workers, The needs
of the audience in the traditional structure,
(3o ) Gldl 5935 anwogs (53,318 gy (25l g saelS
Efficiency and effectiveness of agricultural promotion, Human force development (capacity building),,
(WW34) ohlen 5 ol (silocad b) (Sl glo dnngs i3 caa (B0l jlusialys

Basami et al. (2018)

Psychological empowerment to realize the development of human resources (capacity building),
«5h9kiS gy QSIS (BLB0lsy silwiailys (lajle QLSS (2955 5 (63,8 laally 5 Leud bl oslitul 5 (5y90 500 ol
Increasing productivity and using individual and group capacities and abilities of the organization's employees,
Psychological empowerment of agricultural promotion workers,.

(2% 5 G)BLe (aee (sl olgs
Background, environmental, structural and personal factors

(VF+ ) oDl
Jaloliddin (2021)

omlo Sl SIS e bigel 5 ibing slacudle (oLl dnug ¢ Sl (giloced )b puslSo dguae ¢ Sl (gjloced b
human capacity building, improvement of human capacity building mechanism, economic development, health care and
education, Highly skilled workers,,
Sl (gym Ay ol Gilisee by iz > eS8l oo b
opportunities to participate in different sectors of society, human resources growth

(Y+¥V) o, an g 1gal,
Ranadewa et al.
(2021)

3, gaw ol (Gludl ilucad ke )b il
Empowerment through human capacity building, individual level strategies,
&y o2l S Slusl QU e b obgl cas o e 5 Slojle
organizational and environmental in order to create pure human capacities, critical thinking, leadership,
5290 bbb Sl edlitul 5 (583 ¢ bjel el b slaced b lsie 4 JolS Gl 5 ) U] o S Sl o it (sla 2SS
Positive attitudes, teamwork skills, work ethics and complete knowledge as pure human capacities, training, learning
and using existing capacities.

(Yo%) oy Sam 4 1yg)
Laura et al. (2021)

(63:53L ol ¢ oaldl Sl b SogS Sl (csy5lb) (6,8 5ke cud s
The adaptation capacity (resilience) of smallholders to climate change, learning outcomes,
($5)9UaS Anwgi gl —as 50 o)le g (Lo Pl (345 1 (e (56 Slop il ¢ ol Syt (31 &) (g i
access to knowledge, climate change, Learning platforms based on collaborative action research and farm-farmer
schools, agricultural development,
o j bagme I cblis (65,0liS” 920 (glacunlw (ooal8l lysd b ()85l gz la )3 pimgST Lais
Preservation of the ecosystem in the framework of adapting to climate change, agricultural transformation
Environmental protection. , policies,
o8l i b ke sl s I8 asLa o e g0liail clano 3551 conldl lpusis b (6,5 5o
climate change adaptation, economic incentives, climate change compatible investments.

(V7)) Glosks
Sulaiman (2021)

Ol olatl dnog 9 45) ¢ Sl (G5locd B ol drgs sl ol — o (Ko sl il siloced b
Capacity building, industry-university cooperation strategies for sustainable development, human capacity building,
Sustainable economic growth and development,,
e $Cs )8 3ol g baoliain] deng dangi g Baid Cd b )lae
skills, research and development progress, talent development and green opportunity creation.

(\'~\’~) ohSen g Bgilel
Emmanuel et al.
(2020)

e oass Slae G5l ¢ ludl 4o p dgut0 0, Shos dguts i SgS g3 (36 oS b (Sl sjlocud b
human capacity building, micro and small technical companies, performance improvement, human capital
, improvement,Increasing higher educational qualifications,
Sl o Sacdled )3 55 505 (sl (oBjgel SlaolS S oy byl
increasing the frequency of attending educational workshops to focus on capacity building activities.
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Table 1- Summary of ideas raised about the design of human resources capacity building model, continued

(JUo) 3o o
Researcher's name
(year)

(L o ) Lraidly
findings (variables)

(Y1) oS 5 i,
Rajesh et al. (2019)

S 9 dnog )l (gilocud b slacld (b )l g Lal i p b ()l siboced b
capacity building, evaluation, design, implementation and monitoring, design of efficient capacity building activities,
workforce development,,
N o 5555 prensi 5 LIS Canlias (63,3 cud b sl )3 3590l £33
the type of training in building individual capacity, high-level policy makers and decision makers,
(b el (025 3 (ilecd b Class (3850 silucd b Slaclld grbs sbas)glid
Emerging technologies, successful capacity building activities, capacity building services, experiential, social, cultural
learning,
kS Jlo 0 o Pl Slojls cud b glaie byl 5o (silucad b 35S0 «sjye 5)9ld 5l oozl
Use of frontier technology, effective capacity building approach, regular evaluation of organizational capacity at least
once every 5 years.
iocad b bags wilain 3 gjlucad b Sla B (sloygs by o)l
Monitoring the periodic impact of capacity building efforts in the region, aspects of capacity building.

(Y~ \‘\) ol)%
Yudan (2019)

ilotizt Wl wlyglys g SBIS o6 )S50,5 (slalis) dngs 13 s fSom 5 I Sl (s3lil SE slapl & silcud o (Gludl o S e iloced s
Capacity building of human resources management, capacity building in the name of critical thinking, creative
communication and cooperation in the development of tourism villages, creative and innovative, skills, optimization of
village potential.

(2019) K.t
Fasika (2019)

0ldy S9ut0 5 e (S gl sl o 3 Sladl oy Ghjoel i
The role of human resources training in capacity building, education, better life and welfare improvement.
S5 sl Ol g I byl I3l syg0 00 5 JU) el cangs olatz] — golaidl o o ygige cloie 4 (bjgel
Education as an economic-social engine, development, increasing employment and productivity, increasing the capacity
of knowledge and skills for work.

(2018) Llo o LLlS

Camelia & Maria
(2018)

g 2l g ol b ¢ s 95 03aS (o2l ik slal o )0l Il dmog (silucdybo
Capacity building, sustainable development, innovation, analysis of country's institutional capacity needs, biodiversity,
executive capacity and implementation, development.

(2017) o)lSam 5 1955
Bergeron et al. (2017)

215 650k ws)9ls L] (6595 (silacud b sl Sy (sl
Implementation of capacity building approaches, innovation diffusion theory, transformative learning,
x5k ogly jlpgk anaib 5 siluesly Jae g slaml sl (ol slapians Co)le ((SejsST Jalse
,ecological factors, Interactive systems framework for dissemination and implementation model and Bloom's
classification of learning framework..,

(FW)g2 ool (o 51
ICSU (2017)

Sla bigel g oyl g bjgel «liiog plogl dacdlu 5l Coles «galanl (glnsly sl (slyy p5Y Sl B cpole 5 (sluced o
Capacity building in science, necessary efforts to create critical comprehensives, infrastructure support, conducting
research, education and counseling and professional training.

(V1Y) gilKen 5 (V555
Ikupolati et al. )
(2017

byl il adgs Cad il (YU (6 yalgp o sl dolo p o Slusl @lin <o 5 GBieel csldys Clods iyl ¢ slad o lass 5 SleMbl (65l o Sl (sjlocad b
sl

Human capacity building, information technology and professional services, providing professional services, education

and training, human resources, human capital, innovation of activists, production capacity, increasing human capacity.

(YY) o San g Lol
Emilia et al. (2017)

Vb 1ol)3 b (sl oy Sladl @lie 5 (02185 s3loced o (gl S pio (oSl ¢ pjgel 28l oIS
Initiative, partnership, training, joint model for institutional capacity building and human resources among high-income
countries.
Sdajld iyl yolate 4 (35 Cud )b Cughl (lngh Cud )b drugi sl
Research capacity development programs, strengthening institutional capacity for long-term progress.

(Vo V2) hlSan 5 5y
Yasuhiro et al. (2016)

«5S Calos (o351 e Blanl oyl (g5lcadyl (Bygy 9 GBigel ecsilucad o 5 obiel L2l
Educational framework and capacity building, education and training, capacity building priorities, important educational
goals, Key policy,
laced )l olulid silucad b 5 Jooo alby S yide lal(gjlucad )b slaojsn b donl sl dnsg 9 olal g lSen (Lol
Economic cooperation and development organization for capacity building, capacity building projects, joint
implementation of transformation and capacity building tasks, identification of capacities.

(Y10) ;)|
Arslan (2015)

OlS plo b &Vl () CuiS (S it iol)) gl eiedgn waldl (6555l
Smart climate agriculture, crop rotation, mixed cultivation, row cultivation of pulses with other plants
)8l Il e iblin (65)5lS (ol s bl b ()3l 5 cpgleols b o sl o Slas i 2ol (sla)dy  eolinl
The use of improved seeds, yield, building resilience capacity and adaptability to climate change conditions,
conservation agriculture, increasing adaptability.
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Figure 1- Conceptual model of the research (made by the researcher)
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Table 2- Distribution of statistical sample in each province

WFIRT (543)31,81 JS slaxs (535) digos By
Ol oU
] Total number of Number of samples
Province name
people (people)
b C)l’ﬁ.’.li)j
" 1920 161
East Azarbaijan
ot ol
. 1480 120
Western Azerbaijan
Jud)l
Ardabil 836 I
L ) g 4256 354

Total (people)

5o (slmazily tpiie
Source: research findings
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Table 3- Extracted average variance test

b e
Variables

215l il g nbe
AVE

Sajle Jelge

Organizational factors

Blopj Jalse
Infrastructure factors
higel Jelge
Educational factors
S8 Jolse
Legal factors
oLl J,obs:
Economic factors
oelez! Jolse
Social factors
Sn b Jalse
Cultural factors
B Jelge
Technical factors

siadgh ol ) gilucad s
Capacity building in a smart climate

0.790

0.782

0.776

0.791

0.756

0.773

0.772

0.754

0.672

3uios slaazil Bl
Source: Research finding
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Table 4- Fornell and Larcker test

Jolgs Jolgs Jolgs . . Jolgs . Jolgs
" Lal gy | S berideles o Flojle delgs o Rl o
550 e & nfrastructure  Organizational <> Technical = <¥
Educational social Economic factors factors Culturl factors Legal
factors factors factors factors factors
higel Jalse 0.881
Educational factors
etz Jelpe 0.807 0.879
social factors
23] ol
ol Jolse 0.810 0.821 0.870
Economic factors
55-Lysj ol
o Jelye 0.721 0.784 0.867 0.885
Infrastructure factors
"_JLA)'L_"J Jels= 0.753 0.765 0.801 0.824 0.889
Organizational factors
Sind ol
2 Jelse 0.716 0.733 0.832 0.851 0.869 0.878
culturl factors
5 Lol
‘_j‘}"?‘ 0.648 0.679 0.725 0.754 0.767 0.795 0.869
Technical factors
i ol
P Jelse 0.579 0.659 0.710 0.741 0.755 0.794 0.845 0.889

Legal factors

suios b ansl sl
Source: Research finding
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Table 5- HTMT test

Jolge Jolge Jolgs . . Jolge . Jolse
I T Y I
"“’_"’ o o ¢ . Infrastructure  Organizational 2 Technical ¥
Educational ~ social ~ Economic factors factors culturl factors Legal
factors factors factors factors factors
539l Jolss
Educational factors
oeleiz! Jolge 0791
social factors
cobatl alye 0.798 0.698
Economic factors
5Ly ol
o Jelye 0.600 0.753 0.649
Infrastructure factors
Lol ol
lesb Jalpe 0.781 0.741 0.745 0.704
Organizational factors
S Jelpe 0.701 0.704 0.711 0.691 0.645
culturl factors
5 ol
"‘_a Jels= 0.784 0.766 0.676 0.667 0.575 0.684
Technical factors
558 ol
P el 0.692 0.693 0.607 0.656 0.548 0.696 0.660

Legal factors

s el 5o
Source: Research finding
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Table 6- Research reliability tests

ElissS SWlcups

@S ¥ 2l o

O ] (Koo g & STyl bl o g

o9 dl‘?’“ * Cronbach’s alpha Composite reliability Spearman correlation Reliability coefficient shared
Local variables coefficients (Alpha0/7)  coefficient (CR>0/7)  coefficient (Rho-A> 0/7) (COMUNALITY>0/5)
el Jelse 0.904 0.933 0.914 0.776
Educational factors
Jct_w Jelss 0.927 0.945 0.928 0.773
Social factors
5 Lol
wobal el 0.919 0.939 0.920 0.756
Economic factors
s Jelye 0.930 0.947 0.931 0.782
Infrastructure factors
“_élojl_w Jels= 0.911 0.938 0.912 0.790
Organizational factors
Lz yd ol
2 el 0.926 0.944 0.926 0.772
Culturl factors
‘5“_3 Jels= 0.891 0.925 0.893 0.754
Technical factors
il Lol
S8 Sl 0.868 0919 0.868 0.791
Legal factors
Koo wmaldl )> (gilwcad b
0.969 0.972 0.971 0.672

Capacity building in a
smart climate

suios slaazl Bl
Source: Research finding
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Table 7- Data no rmality test

o - R ‘:l&.ao@a.w L T K1 .
W oo Shig gl 905! “Ssl’ nificance Bl o] —Bg 55 90lsS" (390 ] Sl
Local variables Shapiro-Wilk test 9 level Kolmogorov-Smirnov test  Significance level
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Table 8- KMO and Bartlett test
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Figure 2- Structural model in standard coefficient estimation mode
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Figure 3- Structural model in the significance mode of coefficients
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Table 9- Significance test of research hypotheses

Hypothesis coefficient (T- (P- Test
B Value)  Value) result
Sollins 5 Mg @Bl (g59liS dnngs 3 g HLolis ) (Silucud b ) by Jelge
)l 0.120 3087 0002 b
Infrastructural factors have a significant effect on the capacity building of
extension experts in the development of smart climate agriculture
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extension experts in the development of smart climate agriculture
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Cultural factors have a significant effect on the capacity building of extension 0.143 2.710 0.007 b
experts in the development of smart climate agriculture
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Technical factors have a significant effect on the capacity building of

extension experts in the development of smart climate agriculture
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Table 10- Results of fitting the general model
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R2 GOF
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