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Background and Objectives: Over the past two decades, dust storms
have become one of Iran's most critical environmental challenges, with the
Sistan region in southeastern Iran, specifically in Sistan and Baluchestan
Province, representing one of the most active dust sources in Southwest
Asia. This crisis is driven by a confluence of factors, including desiccation
of transboundary Hamoun Wetlands, diminished inflow from the Helmand
River, climate variability, and unsustainable land management practices.
Beyond its direct environmental impacts, such as elevated particulate
matter (PMy, and PM;5s) levels, agricultural decline, and soil erosion, the
phenomenon induces significant socio-economic and psychological strain,
manifesting as public health crises, livelihood loss, and displacement.
Conventional engineering solutions, including mulching and windbreaks,
have yielded limited long-term efficacy due to lack of community
engagement and socio-cultural integration. Environmental crises such as
dust storms are increasingly understood as manifestations of complex
human-environment interactions, shaped by values, beliefs, and norms.
The Value—Belief-Norm (VBN) theory offers a comprehensive
psychological framework that links fundamental values, ecological
worldviews, and normative influences to pro-environmental behavior
through a sequential causal chain: Values — Beliefs — Personal Norms
— Behavior. Within Sistan’s unique cultural and religious context, where
principles such as environmental stewardship (amanat), avoidance of
waste (israf), and intergenerational equity are emphasized, VBN theory
provides a culturally resonant lens to examine behavioral drivers. This
study applies the VBN framework to analyze how values, beliefs, and
norms influence dust management participation. Its specific objectives are
to: 1) determine which value orientations-egoistic, altruistic, or
biospheric-most  strongly predict pro-environmental behavior, 2)
investigate how beliefs regarding the origins and impacts of dust storms
shape moral responsibility, and 3) assess the roles of personal and social
norms in fostering collective action. By integrating theoretical rigor with
local socio-cultural insights, this research aims to develop a context-
sensitive behavioral model to support sustainable dust management in arid
regions of Iran

Materials and Methods: This empirical study was conducted in the
Sistan Basin, specifically focusing on Hamun county-a hyper-arid region
spanning approximately 4,987 km?, characterized by sparse vegetation,
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recurrent dust storms, and the renowned "120-day" summer winds. The
study area, bordering Afghanistan, encompasses the central and
Teymurabad districts, with a total population of approximately 41,000
residents. A descriptive-analytical design employing a survey-based
approach was adopted, with data collected through a structured
questionnaire grounded in the Value-Belief~-Norm (VBN) theoretical
framework. The study population comprised adults aged 18 and above
from both urban and rural settlements (including Gazmoum, Lutak, and
Seh Kouhe), with a sample of 200 respondents selected via stratified
random sampling to ensure representation across gender, age, and
residential background. The questionnaire included five sections: 1)
demographic characteristics, 2) value orientations measured using
Schwartz’s Value Inventory, 3) ecological beliefs assessed via the New
Ecological Paradigm scale, 4) personal and social norms adapted, and 5)
pro-environmental behavioral indicators. All items employed a five-point
Likert scale. Content validity was established through expert evaluation,
and reliability was confirmed via a pilot study (n=30), with Cronbach’s
alpha values ranging from 0.79 to 0.86. Data analysis was performed
using SPSS 26, applying sequential regression models aligned with the
VBN theoretical structure, while controlling for key demographic
variables.

Results: Descriptive findings indicated that 60% of respondents were
male and 40% female, with nearly half engaged in agriculture and
pastoralism, making them directly vulnerable to dust-related livelihood
impacts. The majority (55%) had resided in the area for more than 10
years, highlighting strong place attachment. The correlation matrix
showed significant positive relationships among all constructs (p < 0.01),
with particularly strong associations observed between Norms and Beliefs,
and between Norms and Behavior, suggesting the central mediating role
of moral commitment. Regression results demonstrated: Model 1: Values
significantly predicted Beliefs (f = 0.52; R2 = 0.31; p < 0.001). Model 2:
Beliefs significantly influenced Norms (f = 0.51; p < 0.001), while Values
had a weaker yet still significant effect (B = 0.18; p = 0.002). Model 3:
Norms strongly predicted Behavior (p = 0.51; p < 0.001), while the effect
of Values on Behavior weakened and became statistically non-significant
(B = 0.09; p = 0.077). The final model explained 48% of variance in
participation behavior. Education and duration of residence were the only
control variables demonstrating consistent positive effects on Beliefs and
Behavior, respectively. These findings empirically confirm the sequential
structure of the VBN model within the local cultural context of Sistan.

Conclusion: This research demonstrated that the Value—Belief-Norm
theory provides a coherent and empirically validated framework for
understanding community participation in environmental crisis
management. The three psychological constructs-values, beliefs, and
norms-form a causal chain that effectively predicts pro-environmental
behaviors in the context of dust storm management in Sistan. Key
conclusions include: Environmental values, particularly altruistic and
biospheric orientations, constitute the foundation for ecological
awareness. Beliefs act as cognitive mediators that translate abstract values
into perceived moral responsibility. Personal and social norms are the
most powerful determinants of participatory environmental behavior. The
effect of values on behavior is largely indirect, transmitted through beliefs
and norms. The findings highlight that sustainable dust management
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requires more than technical interventions; it demands social
transformation and moral engagement. Effective policy design must
integrate educational, cultural, and religious mechanisms that strengthen
environmental norms and  promote  shared  responsibility.
Recommendations derived from this study include: Developing localized
environmental education programs tailored to the Sistan -culture;
mobilizing religious leaders and local councils to promote moral
narratives around environmental  stewardship; Institutionalizing
community-based participatory mechanisms for dust control and land
restoration; Providing economic and social incentives for households
engaging in sustainable land-use practices; Establishing periodic
behavioral monitoring to assess long-term changes in community
attitudes. Ultimately, the study concludes that the path to ecological
resilience in arid regions like Sistan lies in aligning human values and
collective norms with environmental sustainability goals. Only by
cultivating moral responsibility and participatory behavior can long-term
mitigation of dust storms and associated crises be achieved

Cite this article: Zolfaghari, F.. (2025). Evaluation of value-belief-norm theory and behavior in dust management
in part of Sistan. Climate and Ecosystem of Arid and Semi-arid Regions, 2(2), 191- 205.
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Other(Student, Unemployed, Self-employed
Ju. <5 30 15.0
Cd S ke
Duration of Ju. 5-10 60 30.0
Residence Jl. >10 110 55.0
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Table 2. Results of the Reliability Assessment of the Criteria Using Cronbach’s Alpha
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Criteria Number of items  Cronbach’s a Ave, Std. deviation
L5l 10 0.80 3.72 0.48
Values
la b 10 0.83 3.61 0.55

Beliefs
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la )l 12 0.86 3.45 0.62
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s, 8 0.81 3.21 0.68
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Table 3. Pearson correlation matrix for the constructs in the V— B — N — behavior theoretical chain
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Variable Values Beliefs Norms Behaviour
SN — 0.52** 0.46** 0.38**

Values
Lol 0.52** — 0.58** 0.45**
Beliefs
la,lowin 0.46** 0.58** — 0.61**
Norms
S, 0.38** 0.45** 0.61** —
Behaviour
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Table 4. Path Analysis results for model (1)- The effect of values on beliefs

ke s,lkulp t p
Variable Std. Beta

Sl 052 821 <0.001
Values

R2 = 0.31, F(variables) = 28.6, p < 0.001
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Table 5. Regression analysis results for model (2) - predicting norms from beliefs and values

oty PRRHEM ] t p
Variable Std. Beta
Values 0.18 3.12 0.002
Beliefs 0.51 8.95 <0.001

R?2=0.42, F=40.7, p < 0.001
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Table 6. Regression analysis results for model (3) - predicting behavior based on norms, beliefs, and values

ety sylutat B t p
Variable Std. Beta
Values 0.09 1.78 0.077 (n.s.)
Beliefs 0.16 3.01 0.003
Norms 0.51 9.40 <0.001

R2=0.48, F =55.3, p <0.001
53 (L3S Sde (Jad (M (i () LD Comarr odiSJ S S S 5 4 Sl Jol s
obsa (B 0.18-0.21, p < 0.05) 515 lsbins 5 ke _Kruran Ll 5 La sl b SSboams 45 31 0LES Ladie
Sy U adkie 5 GO ke ool ea Sl glajlmis 5 S8 Jaoes slasl L SVL O e s
Sl ot =l 5 SV S aile L oslpl 5 (B = 0.12, p < 0.05) coils lavgme cute alal, oSl
Al ol ol glassle 5ol 5 g8 S aadllae b s g s S (gla, g8 Lasils el s oS Ll
i st o (=052, p < 0.01) Jbbae 5 cute  Soven SG3IS1 Slassl b asmecas s sla 250l
SSolae Sy (oS s e op e Lol 5 iz (B=0.51, p < 0.001) e glajlmin oS o
R2 Jus S 5, ubols 51 Som Gisn s o pe 2leas 5 daes (B=0.51, p<0.001) ;Lo 8 oo 5o

J...Sda JL%‘.;‘“‘.'- )W})}L} ‘U’“))‘ JJ..AL:LA::J‘J 6)@)[.«.»)\ Cj@jw@t’.’j&y&:o48

S S 5 Lo ¥

Oy 3l esliial (e laslen o J2o) Kb — slazal O oS das e OLES 5y o bajlws (58 3
OLEs baasly oz il ails VL Jes 023l Ll5 o (Bl slajld) 5505 6l onds Slacpased 5 o
Ok 5 skess S gladely 5 bacde 5550 3 L sk sbml 05 5 daes S5 ol 4 (5 glaasl ) 45 s o
6303l 5 VL O e b slses S 5 g sl 5o plis Doty 53 g3 0 S Hlie il Sl st ulel 58
sls OLES 5 5l Sl 8y pde Bles o3 ESHLEe w4 e RIS il il 3 (g rie S5 Su dble S
s as hIBl L OMe s S Wl e e Comer Lai 5 il 350l sacal cnl b
(Y+V#) Kaplowitz , Yeboah ; (Y++0) 0lKas 5 Steg «(Y+++) Stern Wl o Cladss b awslie 5o Jiags
Gl p tisan 3 2 5lS BB 5 Ol 03540 5 Ol (Ko 3 3L 55 slomin — 55k = 2550 (s 0 (slaad fo oS das oo OLES
Sbasl oS s e OLEs (Y0 Y0 LS 5 CelsO) L5 5o o Ol s JLSis e 53 alie slaasl (Jle
= IS b s Ol sl cbli= glaeds 3 Ol s Sl bod t SO Glajlus 5 Jaswecon
9 By & ol plel aulp ST ae a0l Sy e S Sl Olgnn s nl b LSl gy
Ll G ey L i bl s Jase 5510l «iles S ST (Y+Y)) IPCC 5 (Y+YY) UNEP &5 | biles
A2l bl s o 0350 sla 2500 5 Lok, b ol S



S Laallss s Sl sl ool ek oL

Ll s 5 So3 Gl LI ppmolr IS e Db =55k =5 a8 sls L el Jlasy =k
h 45 ol O Wi g0 Wnesls ko Sl 3 Ol (salaie 53 JLE 55 S Ol Sy e 3 (SOl 5 amees
Chli- gae) o 1) SHlie glajls, ‘L;{P Slojeiy 53 bajlwa 5 byl da S5l pay il ol o3l
G2l ohs (dasmecans o il 5 Lsls LI leasl S o o SLE 53 S L ablis 5 e slams
5 Stern la_iass boams ool Ll S3IST slassl 6,8 IS5 » s B 50 sl Sy 5 wlisog s
ey sl 5 O gla il aS (ol wsls il &S sl L85l (0447) Karp 5 (1444) ol
e 93 oS caslllae )50 adlate 3 Lls el 4 (i hled 5 S el as G014 o s VL
oo gl 5515 adlate e S b 5 s glatin 3 ady;y pla 2l i &S S U5 e (5 S ) o Olinsas
b s LE0Ng) s WSl o (s Sle 5 (gl bl Ol ge 4 e 51 Bl Sl el s 3
(r= Lhomecans lassh s Loiil oo 8 il ey sl o 55 il oo Sla bl Cusl sl
Gl Ol Byl 4 iy Xls VU Jasmaon 3 sla i3l 45 (o5 3l a5 Conline 01 o) s 0dalia0.52)
Ldizns oS (Yoo0) Oen 5 DUNIAP ot 550581 malsbly s i b amly cl isls sl Sl S 0l 5 S
Sl ciles il g 4V st S, 48 8 (Gasdis (o Shass 4 DLl Sl 5 S Glacssdon S
ol (B =051, p <0.001) L)l s slajlmn 5 it 5 blas U Ll & sl Ol mls (Ks (s 5m
sl s S 0l as el (YooY) Garvill 5 Nordlund 5 (v++4) Viek ;5 Steg  sls ia s Bl L s 4l
S Coslins Ol cpl g o S50 lajlua Ol dlad Cor go (B Cl stee bt slm] (5 b 51 oo
el 5 (B dgnd bt il s 55l JLE s 8 Ol JalS L LAis 5 5t B 4 iy po e 4 e
o ol L35 B 051 L S5l S5 (508 o (58 Lolis (Il 53 b e SRl S Lk w4 Lo
oS alerl) olexsl 5 asd glabus (g5luedled S o AST S 5,05 Slpsean (Yor0) Sten Jue olg oo L
Sl sl SIAL esecs s jle,y b oS S (Pl oy 30 53 bl ol b oS 5L ple Sy o
Sroiab ki, ala slaad je a8 (YoYY) 0L, Kes 5 Batool Lv 5 oiS dilis e OUSLe o 55 s jlaes
(et eges 55 Al a8l Ol sl D13 absol 3nse 1 Lsb s JE50) ol w5 el
el 4513 o 3 Jaen 3l s OLSL lem S, (g bbiae 5 e 30 sl STal ki, J xS 5 s gla s
S el 5 (Kb g5l 25 odle 5l 15 L Ol 53 Jasmac ) gocsls oS5 n
b Sl =k — a5l ek a8 sl DL (LT sla ko 358 Sy i anelr a3 e (slaslowa b S
SR opl 3 bl op 5 Jeol .l Ol ailaie 53 5LE 53 Sy e b e e (Sl glasl) e gl 2 oles
23 85 i sl (Y S e el 5 15 G slassl (65 IS sl e s gba 23l O sl Kl ls
2l Sl OLE(F 5 s SHL e, (GodiS sn e oSS sd sl (F cigls S glajles (g3ladlad
S oy SO L Sl s 8 Ol gaidate 55 55 o0 Jime bajlmie 5 b jsk (6 5 il s bes Lol
Ol Gl Mo 51 sy s addate o350 a5 ias oo 0L baadl ol (Sn b 5 olannl Gl ey oo
ar g B s 5l s 5k Obe gekols Ll iy (O mle 55 o pios g (alS (2l o 5 O b 2alS)
Sl ol sslel ) Glasla S5 s sls sk Camslams 5L CBliz a5 4 p3 50 3l (ol 3 Ol 4 I
S s sl 1 AT Low & el placlba dajls Cunss pl Liledds auslg B8 gojlbla rax 13!

Yoy



VPP Olians) 5 5wl ¥ oyled o Jle &;@,&;yuo\?;uw,hm

Sl 6,8 S 4 Aol 5 e Lol 5o S8 laGhl 5 (e 5 plivs,y glalss drlae 5 ol oS Lis
o (VoY) Negm anlllas 55 g5o50 cpl 8 kS L slanrl 23l SOl (SHlde k) &5 558 e s
Sk, hos glajba 5 st slaysl Gk ol Gl S 5 Slgag 5 sla il oS el esls OLS s,
Sl bl pl usl 53 Jlo sl Slenge B 5 Az 3 T Cod ) 0lgmdils o jlae i3 b
e e elel = (2 LA0l B sl Glma =0k — A5l sk S eliad b ol Lags Sl e
¢ 525 2 Sl el sl oS Sl Sl adlaie s SLess S Ul boagrlse o e s lals,
5 O lajlms sl il o SOSIST slasl 5 a5 S0 (68 IS Ol e s gla i) &S ol
Sy s e iil s il e S5l (slasliy siiS i el cp s sl S Il il e |y elors]
s S S8 6w b Sl S Il Sy e Gl D 3 e JERe b s eyl b ol Bes
2 e el 53 (Kia b 5 250 I (S 5 (SO slassle 5 bz b L 3l dile) udige 0
e S5l 5l ales 5 (I sl (3Ll e s 35 pel u g L d e nl S D13 ol

| f.)u 3

Qb)&b‘juo:‘: -5
w‘e.LJ:fbu‘ﬂ%&)ﬂ%&@%\é}}hﬁu&})}a;y%Wﬁ&yﬂ&.&}}l

pbte ol -V

el ot 5 o 30 dlie cnl 5 3l 3y il sl clie ol o
Ot 55 S i A

g;-w\e.,\.:vcbuléj.k.w};M}ﬁ&‘f}h&&urk})&.ﬂ:ew‘y&duﬁw\

SN J sl 4
MLJOMﬁMEJJ}ACM}AJ\)&}W g:,..ib)wbjj\w‘)m‘)r@\JJ\)gﬁ&}‘d‘}ﬁp\wMﬁ

Sb ol -0

o L;.pl?' QJLA C,g_l.o}(_',:ﬁdl.ia Qi‘

C”‘ )

1. Batool, N., Wani, M. D., Shah, S. A., & Dada, Z. A. (2023). Theory of planned behavior and value-
belief norm theory as antecedents of pro-environmental behaviour: Evidence from the local
community. Journal of Human Behavior in the Social Environment, 34(5), 693-709.
https://doi.org/10.1080/10911359.2023.2205912

2. Celso, A. de M., Luppi, L., & Veiga, R. T. (2025). Assessing the intention-behavior gap in the pro-
environmental behavior context: a longitudinal study about water conservation. Journal of Cleaner
Production, 524, 146499. https://doi.org/10.1016/j.jclepro.2025.146499

3. Dahmardeh Behrooz, R., Kaskaoutis, D. G., Grivas, G., & Mihalopoulos, N. (2021). Human health
risk assessment for toxic elements in the extreme ambient dust conditions observed in Sistan, Iran.
Chemosphere, 262, 127835. https://doi.org/10.1016/j.chemosphere.2020.127835

Y-f


https://doi.org/10.1016/j.jclepro.2025.146499
https://doi.org/10.1016/j.chemosphere.2020.127835

S Laallss s Sl sl ool ek oL

4. Dunlap, R. E., & Van Liere, K. D. (1978). The new environmental paradigm: A proposed measuring
instrument and preliminary results. The Journal of Environmental Education, 9(4), 10-19.
https://doi.org/10.10 80/00958964.1978.10801875

5. Dunlap, R. E., Van Liere, K. D., Mertig, A. G., & Jones, R. E. (2000). Measuring endorsement of the
new ecological paradigm: A revised NEP scale. Journal of Social Issues, 56(3), 425-442.
https://doi.org/10.1111/0022-4537.00176

6. IPCC. (2021). Climate Change 2021: The Physical Science Basis. Cambridge University Press.
https://www.ipcc.ch/report/aré/wgl/

7. Karp, D. G. (1996). Values and their effect on pro-environmental behavior. Environment and
Behavior, 28(1), 111-133. https://doi.org/10.1177/0013916596281006

8. Lee, T. M., Markowitz, E. M., Howe, P. D., Ko, C. Y., & Leiserowitz, A. A. (2015). Predictors of
public climate change awareness and risk perception around the world. Nature Climate Change,
5(11), 1014-1020. https://doi.org/10.1038/nclimate2728

9. Milfont, T. L., & Duckitt, J. (2010). The environmental attitudes inventory: A valid and reliable
measure to assess the structure of environmental attitudes. Journal of Environmental Psychology,
30(1), 80-94. https://doi.org/10.1016/j.jenvp.2009.09.001

10. NASA Earth Observatory. (2004). Dust storms over Sistan, Iran. NASA Earth Observatory Report,
June 2004. https://earthobservatory.nasa.gov

11. NASA Earth Observatory. (2023). Dust from the ephemeral Hamun wetlands streamed over parts of
Iran, Afghanistan, and Pakistan in September.
https://earthobservatory.nasa.gov/images/151887/dusty-skies-in-southern-asia

12. Negm, E. (2024). Recognizing the impact of value-belief-norm theory on pro-environmental
behaviors of higher education students: considering aspects for social-marketing
applications. International Journal of Sustainability in Higher Education, 25(2), 289-305.
doi: https://doi.org/10.1108/1JSHE-04-2023-0135

13. Nordlund, A. M., & Garvill, J. (2002). Value structures behind pro-environmental behavior.
Environment and Behavior, 34(6), 740-756. https://doi.org/10.1177/001391602237244

14. Schwartz, S. H. (1977). Normative influences on altruism. In Advances in experimental social
psychology (Vol. 10, pp. 221-279). Academic Press.

15. Schwartz, S. H. (1992). Universals in the content and structure of values: Theoretical advances and
empirical tests in 20 countries. In M. Zanna (Ed.), Advances in Experimental Social Psychology
(Vol. 25, pp. 1-65). Academic Press. https://doi.org/10.1016/S0065-2601(08)60281-6

16. Steg, L., Dreijerink, L., & Abrahamse, W. (2005). Factors influencing the acceptability of energy
policies: A test of VBN theory. Journal of Environmental Psychology, 25(4), 415-425.
https://doi.org/10.1016/j.jenvp.2005.08.003

17. Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behavior: An integrative review and
research agenda. Journal of Environmental Psychology, 29(3), 309-317.

https://doi.org/10.1016/j.jenvp.2008.10.004

18. Stern, P. C. (2000). Toward a coherent theory of environmentally significant behavior. Journal of
Social Issues, 56(3), 407-424. https://doi.org/10.1111/0022-4537.00175

19. Stern, P. C., Dietz, T., Abel, T., Guagnano, G. A., & Kalof, L. (1999). A value—belief-norm theory
of support for social movements: The case of environmentalism. Human Ecology Review, 6(2), 81-
97. https://www.jstor.org/stable/24707060

20. UNDP. (2017). Integrated dust storm management in the Sistan Basin. United Nations
Development Programme Report. Retrieved from https://www.undp.org

21. UNEP. (2003). Global Environment Outlook 3: Past, Present and Future Perspectives. United
Nations Environment Programme. https://www.unep.org/resources/report/global-environment-
outlook-3

22. UNEP. (2022). Dust and Sandstorm Source Mitigation and Management: A Global Perspective.
United Nations Environment Programme. https://www.unep.org/resources/report/dust-and-
sandstorm-management

23. Yeboah, F. K., & Kaplowitz, M. D. (2016). Explaining energy conservation and environmental
citizenship behaviors using the value-belief-norm framework. Human Ecology Review, 22(2), 137-
160. http://www.jstor.org/stable/24875161

Y-0


https://doi.org/10.10%2080/00958964.1978.10801875
https://doi.org/10.1111/0022-4537.00176
https://www.ipcc.ch/report/ar6/wg1/
https://doi.org/10.1177/0013916596281006
https://doi.org/10.1038/nclimate2728
https://doi.org/10.1016/j.jenvp.2009.09.001
https://earthobservatory.nasa.gov/
https://doi.org/10.1108/IJSHE-04-2023-0135
https://doi.org/10.1177/001391602237244
https://doi.org/10.1016/S0065-2601(08)60281-6
https://doi.org/10.1016/j.jenvp.2005.08.003
https://doi.org/10.1016/j.jenvp.2008.10.004
https://doi.org/10.1111/0022-4537.00175
https://www.jstor.org/stable/24707060
https://www.undp.org/
https://www.unep.org/resources/report/global-environment-outlook-3
https://www.unep.org/resources/report/global-environment-outlook-3
https://www.unep.org/resources/report/dust-and-sandstorm-management
https://www.unep.org/resources/report/dust-and-sandstorm-management

