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ABSTRACT

The aim of the current research is to design a qualitative model of circular economy
education with the 3C (competency-based) approach in small and medium
industries. The current research is exploratory in terms of its purpose and applied
and developmental in terms of thematic nature. Its investigation method is
descriptive and analytical. This research was done with the meta-analysis method.
The statistical population of the current research included related researches that
were available inside and outside the country in the form of full-text articles,
dissertations, and research plans in the databases and libraries of universities or
government centers, and specialists who had relevant education or experience in this
field. Based on the inclusion and exclusion criteria, 182 studies were examined. The
results of the research led to the formation of a comprehensive model of cognitive,
attitudinal, and skill dimensions and formed in 11 components and 60 items.
Reliability was calculated through the Kappa coefficient with a value of 0.95, which
is at the level of excellent agreement. This model provides information about the
competencies required from the cognitive, skill, and attitude dimensions for the
implementation of circular economy training in small and medium industries, and
by warning the decision makers, it clarifies the necessary fields of attention, and by
recognizing and examining them, they have a clearer understanding of the program.
It provides training for the development of circular economy concepts in the
organizations. This diagnosis helps to improve training and also helps professionals
to create more efficient training programs within the industries.
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Circular Economy, Environmental Education, Competency based education,
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Tablel. Composition and Characteristics of Interviewed Experts

o) Slasy &bso b

percent Number Grade Category
22% 5 Ph.D iS5 . Sy jlame (3550l .

Environmental Education
9% 2 Ph.D (5 eibo SBigel
Organizational training
9% 2 Ms sl gl S szl
14% 3 Ph.D (S5 Economics
14% 3 Ms w5 s, S olo ks
9% 2 Ph.D (5,5 Employees and stakeholders of industries
14% 3 Ms s, awlis) S
’ Sl HSEE, OHS
9% 2 Ph.D >
100% 22 Total Js

MAXQDA lj8le 5 ;3 aodly ¢ 3535 .Y JKS
Figure 2. Data Coding in MAXQDA Software
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Figure 3. Word Cloud Related to the Components in the Studied Articles
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Figure 4. Frequency of Components in the Studied Articles
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Table 2. Characteristics of Dimensions, Components and Items in The Initial List Extracted from
Documentary Studies and Interviews

Sl g3 Slass Jia 08|
Elements of

Description Number e ekl

O ) 3 sy
(Cognitive dimension, attitudinal dimension, skill dimension) Dimentions
5 jlulode «Spliol Jisl ol ol g a0 Jlo lus plolid (osas Ol (Bl dny sladilss)
(b,
(Components of the cognitive dimension: general knowledge, problem
identification, causes and consequences, strategic transfer, prospects, and
solutions)
Odbaelite WlEse slojlulote (il dagye g zels Jdoo (gglSouS (pages (15,55 15,5 dn sloailhe)
(52 slaidl (390 (o2l cax adlye
(Components of the attitudinal dimension: general attitude, curiosity, 10
comprehensive and relevant analysis, having multiple perspectives, being
convinced to implement circular economy)
b 5 e U (S350 5 oo alze oMbl (5)glzer ©)les sagas 1o lhe 1 5)lke dx (slaailye)
(e same (b e
(Components of the skill dimension: general skills, information gathering skills,
analysis and planning component, problem-solving and redesign, adaptive
redesign)
WEY Jol g8 &

Components

60 es?
As described in Tables 3to 11 Statements
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Table 3. Cognitive dimension items, general cognitive component

T adlye S
Statement Component  Dimention

(C0-deSign) sl (>l 1S5 (il « 520i] SE ¢ ol S5 slooged
Systems thinking methods, critical thinking, analytical thinking, eco-design
thinking
Ol g 4dlain gtunjlace 5 (eloinl i gobaidl Llpd )y 5 (Lol 00
How to identify and examine the economic, social, and environmental
conditions of the region and the world
o)S1ie 5 ol bl o lee 5 (928
Communication, interaction and negotiation skills and techniques
09T ixio MBI 31 (oolatdl ) «ylos 3 3] (elozz i B gl rges GBS
The principles of social entrepreneurship, ethics in business, and economic General
history from the industrial revolution until now Knowledge
i slal (gl ol 5 sl (anlio (ol (] S0 g Sl o8 2 U
Analysis of the life cycle and its understanding, principles, concepts,
strategies, and implementation levels of the circular economy
HSEE 5 cuusjbme copo al puolio clio (23lags 5 i jlame slotolyy
Environmental and health consequences of industries, basic concepts of
environmental management and HSEE
Ml drg 5 e jlazme ol o oyl
Environmental laws and policies and sustainable development

Cognitive
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Table 4. Cognitive Dimension Items, Problem Identification, Causes and Consequences Component

g adlge
Statement Component

)
Dimention

o5l b Byme slaylidy ¢ Jas slaisl Take, make, disposeslow,
Advantages, disadvantages and inefficiencies of the linear economy
flow: input of resources, production, consumption and disposal of
waste
(M) g (i3 o s slasme o eloin] gobadl)  id > sladl Lo
Advantages of circular economy (economic, social, environmental,
cultural and ethical)

w8l g T SB ame sl yzally 5 Lolss 350 Corio ogllaol (lasely

i yb onlassl ¢ elazs] bl dagiangss] i dio o g s olobis
Adverse consequences of the desired industry on environmental P
f i ir cli ol <Blos 5 59
actors and parameters (soil, water, air, climate, sound, landscape, g
ecosystems, social, economic, and cultural conditions 'deg‘lt'fy'”gdthf
. s el e sles ol e 5 -l Lol 5 s aiSkesls  Problemand its
9 (Gl ) (5353l 9 dlge (L) lie (232 Ol 2L g Jelos > (SBL e causes and

consequences
Inadequate knowledge in analyzing and evaluating the circular flow
of resources (flow of materials and energy in nature) and life cycle

iy Ll e 3 polplill oV slacl 5 ilgS Sl
Knowing the binding upstream laws and policies in the circular
economy field
iy 2Ll ola )l 5 b jasls calis
Knowing the indicators and criteria of circular economy

)... s Eco design «C2C) i3> slasidl o )bos cla Jae cols
Knowing circular economy business models (C2C, Eco design, etc.)

Cognitive

S350yl il dale o 3Uid s (slady S 0 Jod

Table 5. Cognitive Dimension Items, Strategic Transfer Component
ags Al

KEY)

Statement Component Dimention

(o368 9 (o SoiS 0e8) Clled baoms 3L 5 clad 0> ool ol L
Comprehensive understanding of the industry and the environment of the
activity (industrial towns, etc.)

ol prizzan 5 ol el 0326 5 Called oo Caio 13 (5551 5 3050 (e gl dlgo O
Catio o 13 Blowy Copte By g Slowy 5 Cluls
Knowing the raw materials, the flow of materials and energy in the
industry and how to provide it, as well as the identification of waste and
waste and the method of waste management in that industry
(Sixao (s ot Mild  olwlid g ya3d)se Carino )0 (b > dlaill glynl 0g20
How to implement the circular economy in the desired industry and
identifying the benefits of industrial symbiosis
OB B e Jotme b 39250) (5)5 (5 b ) il sl 5 )18 (9, (slasiiadly ool
Obdisd plo
Identifying the capabilities of the workforce and identifying the market,
competitors, business partners (existing or potential), consumers and
other stakeholders

S35yl Jlas!

Strategic
transfer

Cognitive
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Statement Component Dimention

Gjlase (o)lse 5 Sl (Jlo (Slacsjp0 4 o el slagsdy (alwlid
Identifying financing methods, preparation of financial statements, taxes
and environmental charges

Ol 3 8 abyo 3 5 blaul alo po o labad 5 Jgame (35)) (bl (Jpae b (SisSe
ol dedo yos
How to design the product, identifying the value of the product and its

parts at the scrapping stage and at the stage before the end of its useful
life

Lo ool 5 lajlulode adlge ¢ BLd a sloayss 1 Jgi

Table 6. Cognitive Dimension Items, Prospects and Solutions Component

T adlgo
Statement Component

E]
Dimention

ozl (golaidl (Sl Blge 5 (i3 2 slaidl g5y i GLUHL &)
BRI PERG IO PRETS
Solving the challenges of circular economy implementation
and legal, economic, social, cultural and environmental obstacles
to its implementation
hed S 00 b plinaod o)yl ol
Replacing renewable energy with fossil fuel
oo gl 5, ials
Reducing the environmental footprint
()5 e (Bl e o3litwl (oS g At Bpae IR 3,54, (605 e
b3l g (ool Bua yus) saze (6518 BN ((gilwjl (gilwes
Applying the 9R approach of optimal and low consumption,
reusing, recycling, repairing, refurbishing, repurposing (changing
the purpose of use) and recovery
sz el ()b o Jue b s oladl ()b sl Jae Rl
Replacing linear economy business models with circular
economy business models
I J8 g Slapiuns a3 (ng GBI LS g (o I 54
b odddid b gloylaislo) L0g 0dd ool Ly (i o olasBl 4y oS 0 Sixio

(Jiw B9 )b 5l Gl coog dlae
Applying native knowledge and combining it with modern
knowledge in the field of production systems before
industrialization that were based on circular economy (buildings
made with native materials, degradable clothes and pottery)

g bojlulois
b J>ol,
Perspecti

ves and
solutions

Cognitive

55 slaay S Y Jgse
Table 7. Attitudinal dimension items

Statement 445 Component adse

Sphanals (g JIb g ot (093068 (5 o3I
Ethics, responsible and active citizenship, socialization

o S

General Attitude

O lyetnl 9 (65 Himgh 29> ple (R BAB (69 0 (6w Aung) (yidld

S Ly sbogd b pdy Sbjluleda (il 5 gol> Jlos
Accepting new ways of thinking FHLAVN
@SS e yime cdllbie g glanl s5bls) Comprehensive analysis and

Tolerance, consensus and respectful disagreement, pluralism having multiple perspectives



of VEY s ipoes oylod (omdjly Jlos oyl dxasgi g Camagslago joel sals dulilnd

Statement 445 Component adse

o)l GB3L g olbbre (slaygl (565,57
The transformation of the audience's beliefs and the reflection of values
S lgiedy oid > dlaidl jl eBs g Jlaidyge Caivo 055> 3 S > dhaidl gl by

; sladl oged (slal cas ubaclan
0)5 330y g plie 5)luly Cual (ol 3 Coily g Sl g wren 9 Sede ST

o) Convinced to implement
Accepting the implementation of the circular economy in the desired circular economy
industry and defending the circular economy as a useful and important
strategy to create a long-term leap in ensuring the security, sustainability
of resources and prosperity on the planet
o905 O)lee adlle (Fylee dm slarsS A Jod
Table 8. Skill Dimension Items, General Skill Component
w55 adlgo S
Statement Component  Dimention
BCO-) Lt jlae (b S5 5 CudMs (Lot (o3l ¢ ot SSE (65,54 &)loe
(design
The skill of using systemic, critical, analytical thinking, creativity and
eco-design thinking
@yl 53 3 ole) 50 bl gyl 8 5 «Jolad 05100 )5 (suioiles
Ability to negotiate, interact, establish effective communication,
observe ethics in business
(s dl 5] s3I pas ks cgjln ol oo g M Wlas Jo g ol dlle Ul
@S des 9 215 9o ke e
Problem-finding and problem-solving ability, creativity and idea Gen_eral Skill
generation skills, theorizing, value creation, transformationalism and Skills
pragmatism
oke
Acquiring interdisciplinary knowledge and the ability to analyze the
economic, social and environmental conditions of the region and the
world
el 2 B
Social Entrepreneurship
Mol (g slaar alhe o ylee du slasS A Jgd
Table 9. Skill Dimension Items, Information Gathering Component
T adlho S
Statement Component Dimention
s yge Canivo 53 (55591 9 2lge) o3lisuls g0 gl @lio o A
Preparation of the list of primary resources used (materials and energy) in
the desired industry :
iy bl clal anse g dely> Cond Sr9Ee
M| ke

List of income and cost of circular economy implementation oKill
i i
sl sely plo g Sy W55 Gliee ir?f?)trr:s:t?c?n
The rate of waste production and other environmental consequences
by sloagradyo g adije oo g jlidyge (sbacsyglid Cund
A list of required technologies and a table of related costs and savings
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a5 adlye Sy
Statement Component Dimention

Jseams 352l g 3l 5 b s i g olio (e ol 53 abicsd cand
The list of beneficiaries in the stages of supply of resources, production,
distribution, consumption and product recovery and return
oddaln] Wi sy gime Cund jLidye0 S (595 Cand
List of required workforce, list of new responsibilities created
iz S b @Kl § drwg 5 (Slisiod STye ((EAGS G pao LBy o 50 L leMb
0159:}.355 9 QL&J&S ):’.L*’ ‘@t..o (S Jod g
Market information, partners and competitors, consumers, research and

development centers and universities, industrial towns and coexistence of
industries, other stakeholders

Szl 5 Joloo adlie ( J)ls dn sladsS Y ¢ oo
Table 10. Skill Dimension Items, Analysis and Planning Component
a5 adlye Sy
Statement Component Dimention
3l Bpan @55 AF ol Jolhe 0 (lad b oSl 5 ol g bl 58
Communicating and interacting and negotiating with stakeholders in the
stages of supply, production, distribution, consumption, and recovery
Joe 8z 3 L g jLaidy00 sl ()l Jae sl 5 B rae il s emal AulyS s
Sk gl
Changing the supply process, production, distribution, consumption and

choosing the desired sustainable business model or combining several
sustainable business models

2 0355 sla gl 5l oalil Cuonw 4 €8 > g Calise a1 5L y90 (6561 (i S
53 5 5

Selecting the required energy in different stages of production, moving
towards the use of renewable energies and the return effect

93495 8 5l G Gimen) g Jolpe ples )3 Slold g Slowsy Co e 0925y

) el ailgo
(Ol ‘

Changing the way waste is managed in all stages of production (also 9 STk
before and after the production process) ’ FRE @})’0 Sl
Bpae Sty i sl (il b g Sloyedbl (LS ) (gilwoslel 5 (0550l Analysis, Skill

Training and preparation of employees, informing and creating a culture ~ Planning

to change the culture of consumption ;‘”q
. redesign
Sl Slllas plosl o 1 dygy 93 s Sl o 5 (oobatdl by, o Jlo lalllas plos g

Jgae LIl 5 Wy (sbsplil Cbul Bua ik i
Conducting financial studies, economic and financial evaluation, making
changes in the production procedure and conducting market studies,
forecasting the target market, choosing strategies, producing and
marketing the product.

(W98 J o Slodd ik dgae 2bil 5 gl Sl ik (Jgaxe (S
B pao g odlaiwl | Ly > OV gane (6080 ¢ o)l
Product design, product return and recovery service planning, after-sales

service planning, product monitoring and tracking even after use and
consumption.

Sl 650 5 )Mk JBs o> (B e 0500 L]
Choice of shipping mode, sustainable shipping and digital tracking
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g adlge A
Statement Component Dimention
a0 )53 mlio b S ) bie dmdls)l 5 Cy o 5 SIS (93 5 Sl ST bl ST

Negotiations with legal and government centers, procurement and
management of contracts, cooperation with other industries in the
direction of industrial coexistence
stewardship (oY gase clas j cublgs) Y guame (¢ a8
Goodness of products (taking care of the consequences of products)
stewardship
s s)li5 5 ,500 mlio b cleMbl 13,5 Jagd,y csloss 5 YIS e ) SleMbl codlads

(Jl
Transparency of information (labeling goods and services, exchanging
information with other industries and financial reports)

shiGek dame (Sl adle  J)lee dx coaysS VY Joaa
Table 11. Skill Dimension Items, Versatile Redesigning Component
T adlyo S
Statement Component Dimention
23,5 03502 9 005 Coley il (2552 Sl g St jlame ol 5 S8 Lol
Legal requirements and environmental strategies and circular economy
must be respected and fulfilled.

Sloss 5 VI ugjlae (sloaiz 1 5 503 b s polio dnwgs
Continuous development of the system focusing on environmental
aspects of goods and services

b s polde drwgs (gloodly Wb (5,55 505k | (wjlazme I3l (38 a8’

e a8 568
Minimizing environmental impacts through a proactive approach,

. . . - |
implementing continuous system development with a focus on m‘f‘ e i
environmental aspects PR w%
slaais & s Gledd 5 G g byl i jlaze b )5 ls Glodd g Y guame R\ﬁjers'at”'e Skill
e L o . edesignin
Environmentally friendly products and services: Creating new products
and services that take into account environmental aspects and respect
the principles of the circular economy.
SlaiBl 3,59y b Comjlame S pde o) )3 g2 yo (53 4 (Db 19 pudey Joww €S0
bl g olbls)l &b 5l is >
The leading green company: becoming a reference company in the
field of environmental management with a circular economy approach
through communication and marketing
ol Dadie o gy SN dwgy )l plea e (2Ll dewlxo
@ lasl )90 38157 U dgdoo g o8 b e e 3y90 0lg8 Amloee 0955 )3 ISl Pl g (ymeS (LIS o
bl Wb it /8 5l cups ol e dopls ] cun Sl Pi Jgopd 53 a8 Jboyd i ol oa b sz
T 325 Joe LB oo gpdlaiel Cilye 3l 3929 @ dib S b iyl 5l o e sadotnlie clacuws
A pols agh 0 LI olel e oS fcanl oads edly Sy el 35 S s LIS Jgod )3 cdusy o ¥ ol
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Sl e cpl 3 5 13k 3l 5l b ages Sy 4 1l 0y LSSy g paasiie 35 i &S ages G 5 cL
a3l )loy55
General knowledge that every specialist and every expert must be familiar with and have
competence in this field.

weges LS
General Knowledge

ay

implementing the program compiled in the planning and analysis stage and planning for the
future

Js 4y g G laee Co e (A (o) 9 (2552 Sl 4y Jlil X9 3,5 Sl 5 > (S9B Sleljll slnl ©lee
5 ko (s jo g 50 Slawy 9 5l 208 sl (651 3l 00t b Gy Lo gy &Y g Al ¢ s Lo 5 s
i3z Ll gl e )3 gy (Gxio & o8 s

economy and formalizing environmental management and minimizing environmental impacts,
producing environmentally friendly products using renewable energy and zero waste and
industrial coexistence and becoming a leading industry in the implementation of circular
economy

The skill of creating new legal requirements and systematizing the transition to a circular [

SaLISNPUI WiNIpaw pue [ews ul yaeoidde (paseq-Adusiadwiod)
D€ UM UoIeINPa AWOU023 Je[NalId JO |9poW aAReeNd

e
v 5777 00 e e Gisle g (T K ) o R fo €
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Versatile
Redesigning

X p 5550 o 5 s plulis
Gl 2y 2255 sl (6551 IR ool 06,5 (sl Jao ol coumlie alor 51 oS 2 2ladl 350 5 IS il 5 ol sl
iy sl Gblje g s Lzl Cle 3590 55 S il g calis ) bl o uilsd da (5,35 i
: |- .
. . . . . Identifying the
General knowledge about the circular economy, including concepts, principles, business models, | broblem and its cause
solutions (9R), renewable energy, policies, laws and standards. and consequences 1
bugie § Sos8 @l 3 badye (b )il 5 (23 2 Ll 55) G glo Gl 3)90 3 IS Sl g 8l o Jooly 5 o1l puts e
General knowledge and understanding about the challenges facing the circular economy and Perspectives and =47 Cognitive [T
related policies in small and medium industries. solutions dimension
2055 53 oalital 3550 (5535385 5 21,5 (055 el o conlil 3,90 e ¢lsh ala ] Laogio 5 S8 uliao S sl 5 5l
g (o b S ) ()8 S 58 e e 1l O 598 lik (e sl g0 ilonny Cu e
general knowledge of small and medium industries including laws, resources used, energy supply] Sl sl
source, process and technology used in production, waste management, financial statements, oy . B
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