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Age of the household 

head (years) Number Percentage Education Number Percentage 

Below 25 0 0 Primary 0 0 
25-35 32 10.7 Intermediate 60 20.0 
36-45 64 21.3 Advanced 144 48.0 
46 -55 84 28.0 Higher 88 29.3 
56-65 92 30.7 None 8 2.7 

Above 66 28 9.3 Total 300 100.0 
Total 300 100.0    

Ownership of the House   The living standard of the 
family   

Own 256 85.3 Poor 8 2.7 
Rented 44 14.7 Medium 236 78.7 
Total 300 100 Rich 56 18.7 

   Total 300 100.0 

Occupation of 
Household head   Average Monthly Income 

of Household   

Government 116 38.7 Below 10,000 LKR 0 0 
Private/NGO 44 14.7 10,001-15,000 LKR 8 2.7 

Business 28 9.3 15,001-20,000 LKR 8 2.7 
Farmer 16 5.3 20,001-25,000 LKR 24 8.0 

Day-wage labor 16 5.3 25,001-30,000 LKR 48 16.0 
Others 80 26.7 30,001-40,000 LKR 44 14.7 
Total 300 100.0 40,001-50,000 LKR 52 17.3 

   Above 50,000 LKR 116 38.7 
   Total 300 100.0 

Family size      
2 8 2.7    
3 104 34.7    
4 108 36.0    
5 44 14.7    
6 24 8.0    
7 12 4.0    

Total 300 100    
*LKR (Sri Lankan Rupee), Around 1 LKR = 0.0054 US $ 



Living standards

et al and

Income level

p

( )

 and 

 

Pearson Correlation 
 

Per-capita water usage Correlation coefficient Sig. (1-tailed) 
Family size 0.950 0.000 

Age -0.944 0.000 
Education level -0.873 0.000 
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Living standard 0.825 0.000 

Household income 0.968 0.000 
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argues 

Models Based on Linear Regression 

R R Square Adjusted R Square Std. Error 
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level

respondents 

Water management in households 
 

 
Do you irrigate to crops in 

your home Number Percentage Source of irrigation Number Percentage 

Yes 264 88.0 Pipeline (National Water 
Supply and Drainage Board) 76 28.8 

No 36 12.0 Well water 176 66.7 
   Tube water 12 4.5 

Total 300 100.0 Total 264 100.0 
Irrigation time   Irrigation method   
Early morning 60 22.7 By hand (hose or bucket) 228 86.4 
Late morning 8 3.0 Manual sprinkler  36 13.6 

Evening 196 74.2    
Total 264 100.0 Total 264 100.0 

Additional sources for 
irrigation water      

Rain barrel 12 4.5    
No 252 95.5    

Total 264 100.0    

 
Awareness about the 

cost of water per cubic 
meter 

Number Percentage The general belief about the 
current water rate Number Percentage 

Aware 80 26.7 Too high 28 9.3 
Not aware 220 73.3 Normal 248 82.7 

Total 300 100.0 Do not know 24 8.0 
   Total 300 100.0 

Frequency of water 
supply (Pipeline) Number Percentage    

Regular 104 43.3    
Irregular 136 56.7    

Total 240 100.0    
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Reasons for limited water use Number Percentage Concern about the quality of 
water Number Percentage 

Not sure well has enough water 136 45.3 Concerned 264 88.0 
To keep the electrical bill down 80 26.7 Not concerned 36 12.0 
Not sure the septic system can 

handle all wastewater 8 2.7    

To conserve water to protect the 
resource 56 18.7    

Others 20 6.7    
Total 300 100.0 Total 300 100.0 

Actions were taken to conserve 
water Number Percentage 

Measures are taken to avoid 
running or leaky toilets and 

other faucets 
Number Percentage 

Take short showers 72 24.0 Never had the problem 116 38.7 

Installed low-flow pumping fixtures 36 12.0 Repair running toilet 
immediately 116 38.7 

Irrigating during early morning or 
evening 64 21.3 Call a plumber immediately 56 18.7 

Installed water efficient irrigation 
system 12 4.0 Fix leaks within a week 12 4.0 

Reduce irrigation land area 28 9.3    
Other 88 29.3    
Total 300 100.0 Total 300 100.0 

 

Usage Percentage 
Toilet usage 11.72 

Bathing 45.02 
Drinking 4.12 

Clothes washing 15.06 
Utensils cleaning 6.26 

Cooking 2.84 
Watering 11.42 

House cleaning 3.04 
Others 0.53 
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Characteristics of resilient communities Authors 
Frequency, diversity, efficiency, internal independence, strength, correlation, adaptability and cooperation Godschalk (2003) 
Strength, redundancy, resourcefulness and speed Bruneau ., (2003) 
Resistance, recovery, creativity Kimhi shamai (2004) 
Reaction, self-organization, learning Sapirstein (2006) 
Coordination and readiness of organizational capacities, rapid alert systems for possible reactions and 
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Measurement model

Variables Number of 
items Theoretical average Obtained average Standard deviation 

social Solidarity 17 51 45.32 5.45 

social solidarity 

Trust 6 18 16.89 2.51 
Social capital 5 15 13.30 2.37 
Commonalities between 
residents 6 18 13.50 2.62 

Resilience 7 21 18.12 3.21 
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social solidarity

KMO Test 0.676 
X Test 2650,024 

df 383 
Sig 0,000 
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 3

resilience

Characteristic Estimation Criterion 
Chi-square ratio to the degree of freedom 1.002 /df>3  

Root Mean Square Error of Approximation (RMSEA) 0.009 RMSEA 0.08 
Goodness of Fit Index (GFI) 0.79 0.9  GFI  1 

Adjusted Goodness of Fit Index (AGFI) 0.75 0.9 AGFI  1 
Comparative Fit Index (CFI) 0.87 0.9 CFI  1 

Adjusted Goodness of Fit Index (AGFI) 0.63 0.9 NFI  1 
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Test the hypotheses

resilience

resilience in region one of Karaj city

Characteristic Estimation Criterion 
Chi-square ratio to the degree of freedom 1.004 /df>3  
Root Mean Square Error of Approximation 

(RMSEA) 0.408 RMSEA 0.08 

Goodness of Fit Index (GFI) 0.448 0.9  GFI  1 
Adjusted Goodness of Fit Index (AGFI) 0.270 0.9 AGFI  1 

Comparative Fit Index (CFI) 0.757 0.9 CFI  1 
 

Adjusted Goodness of Fit Index (NFI) 0.451 0.9 NFI  1 
 

cohesion Social Resilience 
Social capital 0.350 

Sig: 0.000 

Social resilience The amount of 
correlation Significance level 

 
Resilience dimensions 

Trust 0.448 0.000 
Social cohesion 0.263 0.000 

Commonalities between 
residents 0.298 0.000 
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Model  Tolerance statistics Durbin-Watson 

Test 
Social capital Trust 0.891  

1.961 Social cohesion 0.930 
Commonalities between residents 0.898 
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Variables Beta T Value Sig 
Analysis of variance Multiple 

correlation 
coefficient 

Coefficient of 
determination(2) 

Modified 
Coefficient of 
determination 

Standard 
Error of 
Estimate F Value Sig 

Social 
Capital 

Trust 0.448 9.792 0.000 95/89 0.000 0.448 0.201 0.199 2.87

Social 
cohesion 0.263 5.338 0.000 28.49 0.000 0.263 0.069 0.067 3.10 

Commonaliti
es between 

residents 
0.298 6.095 0.000 37.155 0.000 0.298 0.089 0.089 3.07 

Total 42.87 0.000 0.503 0.253 0.247 2.78
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1

 
Regions Sectors Factors 

Germany Infrastructure Land 

France Agriculture Unskilled Labor 

Italy Process Food Skilled Labor 

United Kingdom Manufacturing Capital 

China Service Natural Resources 

USA   

Australia   

Japan   

Korea   

Rest of the World   

  Note: Rest of the world means countries included in the GTAP database (excluded above mentioned simulated regions).  
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Regions % Change 

Germany -1.25 

France -19.25 

Italy -18 

UK 0.5 

China 616.5 

USA -80 

Australia -8.88 

Japan -77.5 

Korea -6.88 

Rest of the World 22 

 
Regions Change 

Germany 39.1 

France 254.66 

Italy 125.19 

UK 126.55 

China -1088.37 

USA 911.83 

Australia -14.28 

Japan -130.71 

Korea -12.17 

Rest of the World -211.79 

 
Sectors Germany France Italy UK China USA Australia Japan Korea ROW 

Infrastructure -556.4 -433.32 -231.5 -341.56 8418.5 -822.73 -142.42 1605.14 -7.16 -7545.6 

Agriculture 0.48 14.79 3.81 8.4 -200.72 47.19 -1.19 -19.68 0.53 136.96 

Process Food -9.33 25.2 1.41 12.22 -170.75 32.06 -1.54 -31.13 0.66 145.45 

Manufacturing 625.43 596.69 343.14 390.13 -8638.43 1552.52 136.62 -1504.69 15.24 6545.5 

Service -21.08 51.29 8.33 57.35 -496.98 102.79 -5.75 -180.35 -21.44 505.85 
Note: Infrastructure sectors include manufacturers, construction, transport equipment, electronics, electricity, transport, communication, water transport, and air 
transport 
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Sectors Germany France Italy UK China USA Australia Japan Korea ROW 

Infrastructure 0.04 -0.07 -0.03 0.05 1.31 0.01 0.13 0.1 0.1 0.18 

Agriculture 0 -0.01 0 -0.01 0.18 -0.01 0.02 0.05 0.01 -0.01 

Process Food 0.01 -0.01 0 -0.01 0.2 -0.02 0.01 0.06 -0.01 -0.01 

Manufacturing 0.01 -0.02 -0.01 -0.01 0.21 -0.04 0 0.04 0 -0.01 

Service 0.01 -0.02 0 -0.01 0.26 -0.02 0.02 0.1 0.02 -0.02 

 
Sectors Germany France Italy UK China USA Australia Japan Korea ROW 

Infrastructure -0.05 -0.06 -0.04 -0.05 0.21 -0.03 -0.02 0.08 0 -0.07 

Agriculture -0.01 0.02 0 0.01 -0.05 0.01 0 -0.03 0 0.01 

Process Food -0.01 0.02 0 0 -0.04 0 -0.01 -0.01 0 0.01 

Manufacturing 0.04 0.07 0.03 0.05 -0.14 0.03 0.04 -0.09 0.01 0.05 

Service 0 0 0 0 0 0 0 0 0 0 

CGDS -0.01 -0.04 -0.03 -0.02 0.08 -0.03 0 0.01 0 0 
   Note: CGDS stands for Capital goods. Capital goods are physical assets that a company uses in the production process to manufacture products and services. This      
  includes buildings, machinery, equipment, vehicles, and tools.  

 
Sectors Germany France Italy UK China USA Australia Japan Korea ROW 

Infrastructure -0.17 -0.25 -0.29 -0.17 1.71 -0.17 -0.36 0.75 0.05 -0.22 

Agriculture -0.01 0.05 0.01 0.04 -0.46 0.05 0 -0.24 -0.01 0.03 

Process Food -0.01 0.05 0.01 0.03 -0.39 0.04 -0.02 -0.19 0.01 0.03 

Manufacturing 0.07 0.14 0.08 0.11 -0.61 0.1 0.07 -0.22 0.01 0.1 

Service -0.01 0.05 0 0.03 -0.49 0.03 -0.01 -0.21 -0.06 0.03 
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Rural waste management weaknesses

 

Priority Second-level sub-indices Symbol 

AHP FAHP ANP
Relative 

importance 
(%) 

Relative 
importance 

(%)

Relative 
importance

(%)

1 Selection of inappropriate and non-standard 
location for waste disposal A11 24.3 24.2 24.7 

2 
Non-collection of dry waste (paper, plastics, and 
glass) from rural households and no delivery of 
plastic bags

A16 20.3 20.2 20.3 

3 No breakdown of the costs of waste management 
services from other sources of RMM’s revenue A12 16.5 16.4 16.5 

4 Not spending the costs of services obtained from 
producers in rural waste management A13 14.3 14.4 14.3 

5 Lack of regular and periodic inspection of storage 
containers in terms of trunk damage and leakage A14 13.7 13.8 13.4 

6 

Failure to rinse temporary storage containers 
regularly and with a timetable set by RMM in order 
to comply with environmental health and prevent 
the spread of disease

A15 10.9 11 10.8 

AHP inconsistency rate = 0.00 , FAHP inconsistency rate = 0.01, ANP inconsistency rate = 0.00

 

Priority Second-level sub-indices Symbol 

AHP FAHP ANP 
Relative 

importance 
(%) 

Relative 
importance

(%)

Relative 
importance

(%)

1

Lack of systematic and principled planning for waste 
management in the village (source separation, collection, 
transportation, recycling, non-organized separation plans 
at the destination, etc.)

A21 14.5 14.4 14.5 

2 Lack of proper  waste  collection  training for RMM agents A22 13.7 13.6 13.7 

3 
Use of inefficient staff to collect and transport rural waste 
and failure of RMM in hiring and retaining skilled staff for 
rural waste management

A24 13.1 13.1 13.1 

4 Non-organization of informal groups of waste collectors A23 12.7 12.6 12.7 

5 Environmental problems  caused by improper waste 
management in the village which is ignored by  RMM  A26 12.2 12.2 12.2 

6 Not believing in training the villagers about waste 
management A25 12.1 12.1 12.1 

7 Failure to use the capacity of NGOs in rural waste 
management A27 11.1 11.3 11.1 

8 
Non-utilization of committed individuals in the  village to 
increase public participation in source separation plans, 
composting, and recycling

A28 10.6 10.7 10.6 

AHP inconsistency rate = 0.00, FAHP inconsistency rate = 0.01, ANP inconsistency rate = 0.00



4

(

Apostol 
and Mihai (2012)

et al Barr et al
et al

extent ( et al
et al et al

 
Priority 

Second-level sub-indices   Symbol

AHP FAHP ANP

AHP FAHP ANP 
Relative 

importance 
(%) 

Relative 
importance

(%) 

Relative 
importance

(%) 

1 1 1 Disposal of generated waste without separation 
and recycling and waste burning by RM agents A33 16.1 15.9 16 

2 2 3

Lack of timely collection of waste in the village by 
RM agents (lack of timetables for waste 

collection and transportation or non-compliance 
with the timetable for waste collection in the 

village)

A35 15.1 14.8 15 

3 3 2 Lack of regular collection of all waste from 
pavements A32 14.3 14 14.4 

4 5 4
RM personnel do not observe safety principles 
(i.e. standing at the rear of garbage collection 

truck)
A37 12.3 12.4 12.5 

5 4 5

Waste garbage fall from the garbage truck due to 
the truck movement (non-use of coverage on the 

garbage in the carriage truck during waste 
transfer)

A38 12.1 12.2 12 

6 6 6 Deposit of the waste along the path of waste 
collection before garbage collection truck arrival A34 10.6 10.7 10.7 

7 7 7 Not clear and precise waste collection path A36 10.4 10.5 10.4 

8 8 8 Undesirable dispersion of garbage by waste 
collectors during waste collection A31 9.1 9.5 9 

AHP inconsistency rate = 0.00, FAHP inconsistency rate = 0.02, ANP inconsistency rate = 0.00 
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and Zhu et al

 
Priority 

Second-level sub-indices   Symbol

AHP FAHP ANP

AHP FAHP ANP
Relative 

importance 
(%) 

Relative 
importance

(%) 

Relative 
importance

(%) 

1 1 1 

Waste disposal by the villagers at the nearest 
site (along the rivers, roadsides, streets, and 
surface water channels) and waste piling up 

which result in waste emulsion flow with 
unpleasant smells, creating unsightly scenes 

and spreading soil and water pollution 

B11 18.1 17.7 17.7 

2 3 2 Not using waste separation rubbish bin at 
home by the villagers B12 14.1 14.1 16.6 

3 2 3 Failure to observe correct timing of domestic 
waste disposal  B13 14.1 13.9 13.9 

4 4 4 
Failure to produce compost from degradable 
and corruptible household and horticulture 

wastes in order to reduce waste volume 
B14 13.8 13.7 13.6 

5 5 5 

No consumption of corruptible waste produced 
by the villagers for livestock and poultry feeds 

before being mixed with other waste 
components. 

B16 11.9 12 11.6 

6 6 6 Villagers do not use livestock manure as 
fertilizer on farms  B15 10.4 10.6 10 

7 7 7 
low participation of villagers in implementing 

waste management plans due to their low 
income and financial constraints 

B17 10.2 10.3 9.9 

8 8 8 Non-payment of municipal charges by villagers 
which finance part of waste management costs B18 7.4 7.7 6.7 

AHP inconsistency rate = 0.01, FAHP inconsistency rate = 0.02, ANP inconsistency rate = 0.02 

Priority Second-level sub-indices Symbol 

AHP FAHP ANP 
Relative 

importance 
(%) 

Relative 
importance

(%)

Relative 
importance

(%)

1
Failure to establish a solid waste fix station in the village

C13 14.9 14.9 14.9 

2 Lack of suitable place for waste processing and disposal in the village C12 14.2 14.1 14.2 
3 Lack of mechanized collection system in the village C11 13.7 13.6 13.4 
4 lack of  waste source separation containers for recycling C14 13 13 12.9 

5 

Inadequate rubbish bins for separating and recycling of dry and wet waste in the village 
such as exposed rubbish bins, contamination release by wind and rain, possible entry of 

rain and snow into bins, incompatibility of bins types and capacities with the quantity 
and quality of produced wastes, lack of strength and resistance of bins to corrosion, 

and possible intrusion of rodents and insects into bins

C15 11.8 11.8 11.9 

6 
Absence of enclosed vehicles for waste collection and transportation in the village to 

prevent waste dispersal which results in wear out of waste transportation vehicles due 
to wet weather conditions 

C16 11.6 11.8 11.7 

7 Lack of suitable equipment and tools for waste collectors, Including uniforms and 
personal protective equipment such as boots, gloves, and masks C17 11.4 11.4 11.5 

8 Lack of proper equipment for keeping out animals from the waste in the village C18 9.4 9.4 9.5 
AHP inconsistency rate = 0.00, FAHP inconsistency rate = 0.01, ANP inconsistency rate = 0.00 



 

Priority Second-level sub-indices Symbol

AHP FAHP ANP 

Relative 
importance 

(%) 

Relative 
importance

(%)

Relative 
importance

(%)

1 Lack of various street festivities for adequate and extensive 
awareness of waste disposal and recycling issues D17 15.2 15.2 15.1 

2 
Lack of adequate coordination with media to inform 

villagers about waste disposal and recycling issues and 
appropriate training programs

D16 14.1 13.9 14.2 

3 
Failure to make short documentary about rural waste 

management, and not holding Q & A sessions to increase 
the villagers awareness 

D14 13.4 13.4 13.4 

4 Failure to hold exhibitions of recycled products and villagers 
are not familiarized with such products D12 13.3 13.3 13.3 

5 

Lack of training workshops for the villagers about methods 
of reducing amount of waste, such as avoiding unnecessary 

packaging, reusing waste materials and composting, and 
about economic, health, and environmental importance of 

proper rural waste management 

D11 12.8 12.6 12.8 

6 Lack of training brochures and pamphlets or information 
sheets about health hazards of improper waste disposal D13 10.6 10.9 10.6 

7 

Lack of cooperation between research centers, universities, 
and schools for educating rural students through 

appropriate training courses to transfer knowledge and 
experiences to households

D15 10.5 10.5 10.5 

8 Failure to provide reports and news on the practices and 
experiences of successful RMs on rural waste management D18 10.1 10.2 10.1 

AHP inconsistency rate = 0.01, FAHP inconsistency rate = 0.02. ANP inconsistency rate = 0.00 

 

Priority Second-level sub-indices Symbol 

AHP FAHP ANP 
Relative 

importance 
(%) 

Relative 
importance

(%) 

Relative 
importance

(%) 

1

Failure to hold competitions for rural children by focusing 
on waste management components aiming at culture-
building, in particular waste reduction, source separation, 
and recycling 

D23 16.9 16.7 16.9 

2 

Villagers ignoring the issues of household waste due to 
lack of knowledge and awareness about rural waste 
separation, environmental issues, and the economic value 
of rural wastes

D24 16.4 16.4 16.4 

3 Increase use of disposable plastic plates by villagers D21 14.5 14.7 14.5 

4 Lack of adequate coverage and culture-building programs 
related to rural waste management by public media D25 14.4 14.4 14.4 

5 

 
Lack of holding talks in high populated rural areas, with 
the aim of culture-building for waste reduction, source 
separation of household wastes, waste recycling, and 
economic incentives

D27 13.6 13.4 13.7 

6 Failure to distribute fabric bags instead of plastic bags in 
order develop culture of using less plastic bags D22 12.4 12.5 12.4 

7 
Failure to hold cultural programs for all groups in rural 
social centers to create a culture of correct waste 
management for villagers 

D26 11.7 11.9 11.7 

AHP inconsistency rate = 0.01, FAHP inconsistency rate = 0.02, ANP inconsistency rate = 0.01 
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 In 

MATERIALS AND METHODS ) 

 
Name of organization Job position Population size Sample size 

Agricultural Jihad Managerial and expert 15 15 
Natural Resources  Watershed Management Managerial and expert 31 19 
Technical and professional education Managerial and expert 25 16 
Ministry of cooperatives, labor and social welfare Managerial and expert 28 22 
Planning and management organization Managerial and expert 20 18 
Provincial government Managerial and expert 4 3 

Total 123 93 

Variable Combined reliability Convergent validity  
(average variance AVE > 0.5) 

Economic factors 0.931 0.628 
Social- cultural factors 0.714 0.565 
Scientific technological factors 0.810 0.516 
Geographical factors 0.903 0.651 
Individual factors 0.941 0.843 
JM Factors 0.927 0.810 
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this method:

· Expressing the model

···
RESULTS AND DISCUSSION

As 

 
Variable 

 
No. Min Max Mean S. D Var. SK Kurtosis 

Economic F. 93 2.5 4.8 4.230 0.453 0.173 -0.32 -0.456 
Social- cultural F. 93 3 4.71 4.0108 0.416 0.173 -0.22 -0.433 
Scientific technological F. 93 2.75 4.63 3.836 0.373 0.140 -0.24 -0.116 
Geographical F. 93 1.8 4.56 3.752 0.473 0.224 -0.72 +1.989 
Individual F. 93 2.31 4.20 4.062 0.365 0.111 -0.33 -0.490 
JM F. 93 2.29 4.88 4.117 0.419 0.136 -0.27 -0.209 

Variable No. Z-score* Sig. 
Economic F. 93 1.136 0.151 
Social- cultural F. 93 1.224 0.1 
Scientific technological F. 93 0.974 0.299 
Geographical F. 93 1.207 0.119 
Individual F. 93 1.521 0.330 
JM F. 93 0.886 0.543 

  Z-scores* are a way to compare results to a “normal” population 



284

Entrepreneurship development in rural areas.

 
Variable KMO Bartlett df Sig. 

Economic F. 0.718 1421.518 66 0.001 
Socio- cultural F. 0.777 1576.289 66 0.001 
Scientific technological F. 0.729 4384.699 171 0.001 
Geographical F. 0.811 4474.306 171 0.001 
Individual F. 0.791 362.967 120 0.001 
JM F. 0.768 943.240 28 0.001 

 
Index Norm Q FL  T-Value 

 
 
 
 

C1 

 
 
 
 

Economic F. 
 

Improve the production chain, competitiveness Q1 0.777  
 
 
 

0.044 

 
 
 
 

0.254 
 

Employment, internal resources Q2 0.756 
Production, development of knowledge-based 
Co. Q3 

0.856 

Improving the value chain of Co. Q4 0.821 
Productivity, Fair distribution Q5 0.693 
Financial System Q6 0.788 
production improvement                      Q7 0.800 
tax incentives                Q8 0.884 

 
 

C2 

 
 

Socio- cultural  

work force empowerment Q9 0.798  
 

0.18 

 
 

0.254 
Creating and developing jihadi culture Q10 0.856 
Economic trans patency Q11 0.433 
Skill, consumption and cost pattern 
improvement Q12 

0.345 

Breaking the monopoly Q13 0.406 
 
 

C3 

 
Scientific technology  

 
 

Commercialization Q14 0.818  
 

0.272 

 
 

4.570 
Production share promotion Q15 0.523 
Development of academic discipline regarding 
entrepreneurship          Q16 

0.440 

Innovation Q17 0.653 
Export share promotion                                   Q18 0.859 

 
 

C4 

 
Geographical F. 

Utilizing diverse geographical capacities        Q19 0.771  
0.361 

 
2.117 Utilizing sense of patriotism Q20 0.832 

Develop strategic connections with other regions    Q21 0.820 
Development of cooperation between cities Q22 0.858 
Develop partnership with other provinces       Q23 0.747 

 
C5 

 
Individual F. 

 

Creativity and self-belief Q24 0.928  
0.07 

 
1.521 self-confidence       Q25 0.917 

Trust in divine help      Q26 0.908 
 

C6 
JM F. Management improvement       Q27 0.830  

0.67 
 

4.819 Improving organizational culture                Q28 0.926 
Improving social and organizational structure Q29 0.939 
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development?

(2009

0.311 0.403 0.3540

CONCLUSION

variable Eco Socio-cult Tech Georg Indi 
Economic F. 1     
Socio- cultural F. 0.427** 1    
technological F. 0.423** 0.836** 1   
Geographical F. 0.506** 0.553** 0.759** 1  
Individual F. 0.477** 0.463** 0.797** 0.882** 1 
JM F.  0.365** 0.464** 0.763** 0.763** 0.807** 

 

 
Index Mean SD Norm Score t-value df Sig.

Economic F. 3.99 0.503  
 
 

3 

25.68  
 
 

169 

0.001 
Socio- cultural F. 4.25 0.549 29.52 0.001 
Scientific technological F. 4.11 0.579 24.90 0.001 
Geographical F. 4.05 0.705 19.33 0.001 
Individual F. 3.99 0.640 20.23 0.001 
JM F. 4.19 0.705 22.09 0.001 

:
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1

Strengths 
Environmental and physical strengths

Social and economic strengths 

 strengths. 

Threats
Environmental and physical threats

Poor government management

Extensive urban development

Inappropriate use of space

Social and economic threats
Tourism costs

Impact on the economy

)
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Investment and development vision

Weaknesses
Environmental and physical weaknesses

Flood zone

2019)
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Poor soil management

Low water quality

Flood rate

2011
Soil type

2010a

Social and economic weaknesses
Absence of academic programs: In the 

Unemployment

Indicators Strengths  Opportunities  Weaknesses  Threats 
 
Environmental-physical 
 
 

 
1. Biodiversity  

 
1. Green technologies  
2. Possibility of low    
    investment  
3. Improves public health  
 

 
1. Flood zone 
2. Flood rate 
3. Soil type  
4. Soil   
    qualification  

 
1. Extensive urban  
    development  
2. Sedimentation  

 
Social-economic 

 
1. Recreational    
     potential 

 
1. Job creation 
2. Intervention of groups    
    of interest  
3. Biological Corridors 

 
1. Absence of   
    academic   
    programs  
2. Absence of   
    collective   
    transport 
3. Little  
    commercial  
    activity  
4. Unemployment  
 

 
1. Gentrification  
2. Impact on the  
    economy  

Institutional-legal 1. Incentives    
     for the     
    development     
    of green     
    spaces 

1. Aid programs from   
    some agencies 

1. Lack of   
    government   
    support  

1. Investment and  
    vision of   
    development  
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et 
al

2019

oxygen demand (COD) determine the amount 

(

is maintained in the long term (  

Analysis of sustainability aspects

(

et 
al

 
Strategy Examples Results 

Installation of technologies Porous pavements 
Cisterns 
Pocket wetlands 
Vegetated swales 
Rain gardens 
Green roofs 
Mangrove conservation 
Protection of riparian buffers 
Educational signs 

Protection and conservation of natural 
resources 

Trained personnel for eco-park 
maintenance 

Water analysis and maintenance of the areas Security for visitors 

Planning of activities to be carried out in 
the eco-park 

Activities: 
Outside the eco-park 
In the visitors center 
Outdoors 
In the Amphitheater 

Community integration 
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27 
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based on 
the 

literature
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12196 
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Excel 

software
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Model:
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Cluster and 
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analysis 
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tion in 

arcmap 
software

Phase1 Phase2 Phase3 

)



309

Name of the variable Symbol Background research 

Household Size HHS (  2010; Guimarães, 2013; Wood 
2010) 

Population density POPDEN 
(  2007; Chakraborty 2005; de Oliveira Mendes, 
2009; Labonté 2011; Lee, 2014; Martínez, 2009; Myers  2008; Tate, 
2013) 

Percentage of housing units with a room PHWOR (Cutter  2003; Myck  2015; Zebardast, 2013) 
Percentage of the population under 5 
years of age PO5 (Nelson 2015; Zebardast, 2013) 

Percentage of persons with disabilities PDIS (Cutter 2003; Lee, 2014; Nelson 2015; Zebardast, 2013) 
Percentage of rented residential units PRH (Cutter  2003; Nelson  2015; Zebardast, 2013) 
Percentage of housing units in form of 
sheds, huts and slums ... PQH (Labonté  2011) 

Unemployment rate UER 
(Azpitarte, 2012; Bjarnadottir  2011; Flanagan  2011; Guimarães, 2013; 
Khan, 2012; Labonté  2011; Martínez, 2009; Myck 2015; Nelson ., 
2015; Popay  2010; Schmidtlein  2008; Zebardast, 2013) 

Percentage of illiterate population ILR ( es, 2013; Labonté  2011; Myck  
2015) 

Percentage of the population over 65 
years old PO65 

( 2011; Finch  2010; Flanagan 2011; Lee, 
2014; Nelson  2015; Schmidtlein  2008; Tate, 2013; Van Zandt 
2012) 

Actual dependency ratio DER  

Percentage of old housing units POH (Azpitarte, 2012; de Oliveira Mendes, 2009; Labonté  2011; Nelson  
2015) 

Percentage of housing units with 
unstable structure PHWWS  

Percentage of households without a own 
car PHWCAR (Kis and Gábos, 2016; Labonté  2011) 

Kind of households settled in housing 
unit(female-headed) KHSHNFH (Labonté  2011; Nelson  2015; Zebardast, 2013) 

Percentage of simple workers PSW (Borden  2007; Nelson  2015; Zebardast, 2013) 
Percentage of housing units with an area 
of 50 m2 or less PHWAU (Zebardast, 2013) 

Percentage of housing units with access 
to  piped water, electricity, telephone 
and gas plumbing 

PHWF (Alkire  2014; Alkire and Santos, 2010; Cutter 2003; De Oliveira Mendes, 
2009; Martínez, 2009; Menoni  2012; Zebardast, 2013) 

Percentage of housing units with access 
to kitchen, bathroom and toilet PHWB (Cutter  2003; de Oliveira Mendes, 2009; Menoni  2012; Zebardast, 

2013) 
Percentage of housing units with public 
or private sewer network PHWSW (Alkire  2014; Alkire and Santos, 2010; Martínez, 2009) 

Percentage of households with access to 
computer PHWCOM (Labonté 2011; Martínez, 2009; Myck  2015) 

Child mortality rate CHDER (De Oliveira Mendes, 2009) 
Migration rate PIMH (Popay  2010; Wood 2010) 
Persons per housing unit PHU (Flanagan  2011; Myck  2015) 
Unemployment rate of men UEMR (Zebardast, 2013) 

Unemployment rate of women UEWF (Cutter  2003; de Oliveira Mendes, 2009; Nelson  2015; Zebardast, 
2013) 

Percentage of households without 
motorcycles PHWMO (Kis and Gábos, 2016; Labonté  2011) 
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Running EFA

) 

Name of Extracted factor Explained variance Factor loading symbol 

General poverty 13.25 

0.794 PHWOR 

0.785 PHWCAR 

0.777 PHWCOM 

0.625 PSW 

0.603 ILR 
0.586 PHWAU 

Crowdedness in housing unit 10.09 
0.958 HHS 

0.955 PHU 
-0.602 KHSHNFH 

Economic poverty 9.462 

0.961 UER 

0.881 UEMR 

0.662 DER 
0.540 UEWF 

Intrinsic poverty 8.23 

0.684 POH 

0.581 PO65 

0.477 PHWWS 
0.416 PDIS 

Infrastructure poverty 6.243 
0.725 PHWB 

0.705 PHWF 
0.446 PHWSW 

Migrant’s poverty 5.276 

0.582 PRH 

0.543 PHWMO 
0.500 POPDEN 
0.458 PIMH 

Unhealthy living 4.713 
0.735 CHDER 

-0.518 PO5 
0.462 PQH 
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Factor 1: General poverty in Isfahan.

 

Factor 3: Economic poverty in Isfahan. 

Factor 4: Intrinsic poverty in Isfahan. 

Factor 5: Infrastructure poverty in Isfahan.

Factor 6: Migrant poverty in Isfahan. 

Factor 7: Unhealthy living in Isfahan. 

(

 

Goal: Calculating 
UPI for urban 

blocks 

Criteria: seven extracted 
factors in the exploratory 

factor analysis part 

Indicators: 27 
indicators 
explaining 

urban poverty 

 

  



manner ( ):

 

ur
ba

n 
po

ve
rt

y 
in

de
x

General poverty

Percentage of housing units with just one room

Percentage of households without an own car

Percentage of households with access to computer

Percentage of simple workers

Percentage of illiterate population

Percentage of housing units with an area of 50 m2 or less

Crowdedness in 
housing unit

Household Size

Persons per dwelling

Kind of households settled in housing unit(female-headed)

Economic poverty

Unemployment rate

Unemployment rate of men

Actual dependency ratio

Unemployment rate of women

Intrinsic poverty

Percentage of old housing units

Percentage of the population over 65 years old

Percentage of housing units with unstable structure

Percentage of Persons with disabilities

Infrastructure 
poverty

Percentage of housing units with access to kitchen, bathroom and toilet

Percentage of housing units with access to  piped water, electricity, telephone and gas 
plumbing

Percentage of housing units with public or private sewer network

Migrant’s poverty

Percentage of rented residential units

Percentage of households without motorcycles

Migration rate

Population density

Unhealthy living

Child mortality rate

Percentage of the population under 5 years of age

Percentage of housing units in form of sheds, huts and slums
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and
33

W  and W33

(

: 

0.8 0.1ij j min
ij

j max j min

x x
NVI

x x
   

                     (1)

ijx

j maxx  and  j minx  are the maximum and minimum 

  F ANP jW
ijNVI

  
1

 
J

i F ANP j ij
j

UPI W NVI                             

 
Indicator symbol RIC Indicator symbol RIC Indicator symbol RIC Indicator symbol RIC 

HHS 0.064 POH 0.040 PSW 0.036 PDIS 0.029 

PHU 0.063 PHWF 0.040 PHWWS 0.034 PRH 0.024 

UER 0.051 PO65 0.040 PHWSW 0.032 POPDEN 0.024 

KHSHNFH 0.049 PHWOR 0.039 UEWF 0.032 PHWMO 0.023 

UEMR 0.045 ILR 0.039 PHWAU 0.031 PQH 0.023 

PHWCOM 0.044 DER 0.037 PO5 0.030 PIMH 0.021 

PHWCAR 0.043 PHWB 0.036 CHDER 0.029   
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Urban blocks condition in face of 
urban poverty 

Number of 
urban blocks

Number of urban blocks 
(percentage)

Population in 
urban blocks

Population in urban 
blocks (percentage)

Lowest (1.585-1.844) 52 0.42 3243 0.18 
Low (1.845-2.194) 1762 14.48 299553 16.45 

Average (12.195-2.895) 8510 69.93 1339356 73.57 
High (2.896-3.246) 1408 11.57 149112 8.19 

Highest (3.247-5.00) 437 3.60 29368 1.61 
Total  12169 100 1820632 100 

 

 



group B (

Phase 3: Determining UPRDs
9

Where are the urban poor in Isfahan Metropolis?

 

urban poverty group Number of urban 
blocks

Number of urban blocks 
(percentage)

Population in urban 
blocks

Population in urban blocks 
(percentage)

Lesser poverty (Group A) 1814 14.899 302796 16.631

Average 8510 69.93 1339356 73.57 
More poverty(Group B) 1845 15.170 178480 9.803

Total 12169 100 1820632 100 
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explained 

(

):



Imam Ali square 

Naqshe jahan 
square 
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)

et al. 

et al.,

Metropolis (
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CONCLUSION



M.J. Nouri and E. Zebardast

to: 

Metropolis)

ANP
CHDER
DER
EFA

F’ANP

HHS
ILR

KHSHNFH

KMO
PDIS
PHU Persons per housing unit

PHWAU

PHWB

PHWCAR

PHWCOM



PHWF

PHWMO

PHWOR room

PHWSW

PHWWS

PIMH

PO5

PO65

POH
POPDEN

PQH

PRH
PSW
RIC
UEMR
UER
UEWF
UPI
UPRDS
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Jensen 

(2013) 
 

 
Result Refrence 

Mentioned driving a plug-in hybrid electric vehicle can save 
hundreds of dollars annually on gas and diesel costs and 
contribute to environmental sustainability 

Khooban  (2016)  

Classified the effecting factors as environmental-related, 
cost-related, comfort-related, trust-related, and technology-
related argumentations.  

Ziefle  (2014)  

Indicated that the higher a consumer's perception of the 
price of electric vehicles and the long charging times are, the 
less a consumer's willingness to buy a new electric car is .  

Junquera  (2016)  

Showed that frequent car use, climate awareness, fuel 
economy, range, reservation price are EVs use effective 
factors. 

Bigerna and Micheli (2018)  

Showed the effect of fuel type and operation method, 
availability of charging facilities, fuel cost and vehicle price on 
EVs choice 

Choi  (2018) 

Stated EVs' effective factors can be classified as command 
and control, economic (direct investments in r&d or 
infrastructure, preferential pricing policies, subsidies for EV 
purchase or EV infrastructure construction and tax incentives 
for EVs), procurement, collaborative, communication, and 
diffusion 

Leurent and Windisch (2011)  

Showed that personal norms have a positive impact on the 
intention to adopt the EV, and such influence is moderated 
by external costs, including perceived price and perceived 
complexity. The former moderates it, while the latter has the 
effect of the nonlinear adjustment. Also, awareness of the 
consequences, the description of responsibility and perceived 
consumer effectiveness are positive predictors of personal 
norms 

He and Zhan (2018)  

Indicated that some prople are unfamiliar with the concept of 
net cost and the long-term benefit of EVs.  

Gillingham ., (2009); Allcott and Greenstone, (2012); Gillingham and Palmer, 
(2013)  

Stated that some believe that car consumers prefer novel 
technology to traditional technology so they use EVs  Arning ., (2013); Joffe, (2003) 

Showed the geographical characteristics such as age, 
education, and gender are proved the affect EVs acceptance  Wilkowska and Ziefle, (2013); Carley  (2013) 

The effect of vehicle confidence or environmental attitudes 
on electric car purchases was proven Graham-Rowe  (2012), Daziano and Bolduc (2011) and Turcksin .,(2013)  

In a research determined that middle-aged women are far 
more likely to use electric vehicles than men and young 
people. Also, being aware of the benefits and how to use this 
type of vehicle can affect their tendency to use this type of 
vehicle. 

Kumar and Kumar (2020) 

Showed the complexity/ease of, trialability. observability and 
social norm effect on EVs acceptance  Dütschke  (2013) 

Believed that when consumers believe that electric vehicles 
are more beneficial at the individual, environment or national 
level, or they believe that the usage of electric vehicles is 
simpler and more convenient, they will show a more positive 
attitude towards the purchase of EVs.  

Tu and Yang (2019)  
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p
Found that ecological significance and individual preference 
affect EVs acceptance. Adnan  (2017)  

Showd the effect of consumers’attitude, subjective norms, 
perceived behavioral control and personal moral norm on 
plugin hybrid electric vehicles adoption 

Adnan  (2018) 

Showed the special skills needed for using the electric vehicle 
as novel technology are another factor that affects using EVs  Gaul and Ziefle, (2009); Melenhorst,  (2006) 

Stated social influence, perceived enjoyment, anxiety and 
facilitation condition affect EVs' intention to use. Khazaei (2016)  

Showed that the effect of perceived ease of use, perceived 
usefulness, perceived enjoyment, satisfaction, public 
attitude, perceived cost on EVs intention to use 

Park  (2018) 

Indicated the effect of environmental concern, psychological 
benefit, infrastructure readiness, consumer knowledge, 
demographic on EVs intention to use 

Sang and Bekhet (2015) 

Stated that a major potential barrier to the widespread 
adoption of EVs is the uncertainty regarding EV battery 
technology and fuel source sustainability 

Egbue and Long (2012)  

Showed the limited charging time of EVs is another factor 
that affects people's negative attitudes toward Evs Jensen .; (2013); Krupa  (2014)  

Believed that the technical performance of EVs is an effective 
factor in consumers' acceptance of EVs Ozaki and Sevastyanova (2011)  

Showed that another factor that can affect EVs acceptance is 
perceived usefulness  Wilkowska  2014; Beul-Leusmann, , 2014). Ziefle (2014)  

Concluded that cruise range, purchase price, road tolls 
exemption, purchase tax exemption, tax exemption, parking 
fee exemption, insurance fee exemption, public charging fee 
exemption, purchase restriction rescission, driving restriction 
rescission, and access to bus lanes affect electric vehicle 
acceptance. 

Wang  (2017)  

Investigate the role of 7 different incentives including 
exemption from purchase tax, exemption from VAT, vehicle 
license fee reduction, exemption from road tolling, free 
parking, bus lane access and free ferry tickets on battery 
electric vehicles. 

Bjerkan  (2016)  

 Stated that a regulatory framework can affect EVs using. Haddadian  (2015)  
Showed the government role in EVs purchasing  Lane and Potter (2007) 
Showd the environmental protection awareness effect on EVs 
acceptance  Hidrue ., (2011); Tian (2012) and Plötz  (2014) 

Studied the technical level, marketing, perceived risks, and 
environmental awareness are the most effective factors in 
public acceptance of EVs.  

Wang 2019)  

Stated that besides supportive national policies, skillful 
marketing is needed to get it accepted and diffused 
throughout society. 

Gärling and Thøgersen (2001) 

Stated that without the advantage of increased gasoline 
prices, the growth of the hybrid vehicles market is 
insignificant, and that the Internet has a significant influence 
on the word of mouth effect in the purchasing process. 

Choi  
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(Hosseini 

 

 (Hosseini 

Fig  1

EVs 
Adoption

Technical

Marketing

Rules

Accessibility

Economic

Individual
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:

6

:
(e g

)

Code Criteria Code Sub-Criteria 
C1 Technical S1 Charging time 

S2 Parts availability 
S3 Vehicle appearance 
S4 Depreciation time 
S5 Technology development 
S6 Competitiveness 
S7 Production run 
S8 After-sales service 
S9 Accessory supply 

S10 Product variety 
S11 Safety assurance 

C2 Marketing S12 Advertising 
S13 Producer country reputation 
S14 Branding 

C3 Rules S15 Tax deficit 
S16 Purchase facility 
S17 Fuel subsidy 
S18 Import license 

C4 Accessibility S19 Information on how to use it 
S20 Access to fuel station 
S21 Ability to charge at home 
S22 Availability of repair shop 

C5 Economic S23 Car price 
S24 Fuel price 
S25 Repair cost 
S26 Accessory cost 
S27 Insurance cost 
S28 Amortization cost 

C6 Individual S29 Importance to the environment 
S30 Gender 
S31 Education 
S32 Age 
S33 Community acceptance 
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) and 

 

Fig  3

 
Numeral value Degree of importance in pairwise comparison 

1 Same preference 
2 Same to fairly preferred 
3 Fairly preferred 
4 Fairly to strongly preferred 
5 Strongly preferred 
6 Strongly preferred to very strong preferred 
7 Very strong preferred 
8 Very strong to extremely preferred 
9 Extremely preferred 
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RESULTS AND DISSCUSION
 the 

 the 

Demographic profile Category Frequency Frequency Percent 

Gender 
Male 34 85% 

Female 6 15% 

Age 

<30 3 8% 
30-40 5 13% 
40-50 17 43% 
>50 15 38% 

Experience 

5-10 6 15% 
10--15 15 38% 

>15 19 48% 
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 C1 C2 C3 C4 C5 C6 Normalized Idealized 

C1 1.000 1.600 1.190 1.200 0.614 1.230 0.178 0.775 

C2 0.625 1.000 1.450 0.610 0.671 1.530 0.151 0.658 

C3 0.840 0.690 1.000 1.210 0.658 1.470 0.153 0.666 

C4 0.833 1.640 0.826 1.000 0.658 1.360 0.164 0.714 

C5 1.628 1.490 1.520 1.520 1.000 1.470 0.230 1.000 

C6 0.813 0.654 0.680 0.735 0.680 1.000 0.122 0.531 

Inconsistency 0.019 

 

  S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 Inconsistency 

S1 1.00 
0 

0.72 
5 

0.78 
7 

0.84 
0 

0.79 
4 

1.62 
0 

0.84 
7 

0.82 
0 

0.87 
0 

0.92 
6 

1.78 
6 

0.021 

S2 1.38 
0 

1.00 
0 

0.69 
4 

0.85 
5 

0.84 
7 

1.23 
0 

0.84 
7 

0.79 
4 

0.75 
2 

0.70 
9 

0.87 
7 

S3 1.27 
0 

1.44 
0 

1.00 
0 

0.84 
0 

1.61 
0 

0.77 
5 

0.62 
1 

0.75 
2 

1.69 
5 

0.61 
3 

1.17 
6 

S4 1.19 
0 

1.17 
0 

1.19 
0 

1.00 
0 

0.68 
5 

0.63 
7 

0.75 
2 

0.87 
7 

0.7 
9 

0.79 
4 

0.81 
3 

S5 1.26 
0 

1.18 
0 

0.62 
1 

1.46 
0 

1.00 
0 

0.87 
7 

0.76 
3 

0.75 
2 

0.95 
2 

0.90 
1 

0.87 
7 

S6 0.61 
7 

0.81 
3 

1.29 
0 

1.57 
0 

1.14 
0 

1.00 
0 

0.87 
7 

0.7 
9 

0.79 
4 

0.74 
1 

0.75 
2 

S7 1.18 
0 

1.18 
0 

1.61 
0 

1.33 
0 

1.31 
0 

1.14 
0 

1.00 
0 

0.69 
4 

0.65 
8 

1.17 
6 

0.79 
4 

S8 1.22 
0 

1.26 
0 

1.33 
0 

1.14 
0 

1.33 
0 

1.41 
0 

1.44 
0 

1.00 
0 

0.90 
1 

0.79 
4 

0.87 
7 

S9 1.15 
0 

1.33 
0 

0.59 
0 

1.41 
0 

1.05 
0 

1.26 
0 

1.52 
0 

1.11 
0 

1.00 
0 

0.70 
9 

1.35 
1 

S10 1.08 
0 

1.41 
0 

1.63 
0 

1.26 
0 

1.11 
0 

1.35 
0 

0.85 
0 

1.26 
0 

1.41 
0 

1.00 
0 

0.81 
3 

S11 0.56 
0 

1.14 
0 

0.85 
0 

1.23 
0 

1.14 
0 

1.33 
0 

1.26 
0 

1.14 
0 

0.74 
0 

1.23 
0 

1.00 
0 

Normalized 0.1 0.1 0.09 0.1 0.1 0.1 0.09 0.08 0.08 0.08 0.09 

Idealized 0.92 0.97 0.89 1 0.92 0.97 0.82 0.76 0.81 0.74 0.86 
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the 

 S12 S13 S14 Normalized Idealized 

S12 1.000 0.901 1.150 0.334 0.846 

S13 1.110 1.000 1.540 0.394 1.000 

S14 0.870 0.649 1.000 0.272 0.691 

Inconsistency 0.004 

 S15 S16 S17 S18 Normalized Idealized 

S15 1.000 1.180 1.360 0.690 0.258 0.870 

S16 0.847 1.000 0.552 1.160 0.209 0.703 

S17 0.735 1.810 1.000 1.550 0.297 1.000 

S18 1.450 0.862 0.645 1.000 0.237 0.798 

Inconsistency 0.056 

 
 S19 S20 S21 S22 Normalized Idealized 

S19 1.000 1.270 1.350 1.180 0.292 0.927 

S20 0.787 1.000 1.290 0.543 0.210 0.668 

S21 0.741 0.775 1.000 0.571 0.184 0.585 

S22 0.847 1.840 1.750 1.000 0.314 1.000 

Inconsistency 0.014 

 S23 S24 S25 S26 S27 S28 Normalized Idealized 

S23 1.000 1.160 1.650 1.810 1.280 1.230 0.219 1.000 

S24 0.862 1.000 0.826 1.280 1.360 1.350 0.178 0.810 

S25 0.606 1.210 1.000 0.570 1.210 1.220 0.152 0.691 

S26 0.552 0.781 1.754 1.000 1.590 1.580 0.185 0.843 

S27 0.781 0.735 0.826 0.629 1.000 1.250 0.137 0.626 

S28 0.813 0.741 0.820 0.633 0.800 1.000 0.129 0.588 

Inconsistency 0.021 
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Arning  (2013) in their studies on 

CONCLUSION

 
 S29 S30 S31 S32 S33 Normalized Idealized 

S29 1.000 1.410 1.360 1.220 1.290 0.246 1.000 

S30 0.709 1.000 1.110 1.170 1.200 0.201 0.819 

S31 0.735 0.901 1.000 1.190 0.685 0.176 0.717 

S32 0.820 0.855 0.840 1.000 1.260 0.188 0.763 

S33 0.775 0.833 1.460 0.794 1.000 0.189 0.768 

Inconsistency 0.012 
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assets (

•Sets rules to 
ensure optimality 
and efficiency of 
allocation 

•Sets rules to ensure 
timely manners and 
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hazard
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participants in the 
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sets 
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Winner 
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)



 Previous studies 

models listed in 

 

Design 
criteria/patterns 

FPSB based on the 
best or k rating 
offered - in one 

round 

Iterative Hybrid More than one 
asset at a time 

Simplicity Maximum 
 

Relative - Require 
gathering all bidder 

Minimum - More 
difficult to 

implement and 
communicate 

Relative minimum - 
More difficult to 
package bidding 
and Set the rules 

and ex-ante 
choices 

Transparency and 
fairness (Cramton, 
2010; Gretschko 
and Wambach, 
2016) 

Relative - Possibly 
opaque mechanism 

once offer is 
opened 

Maximum – open 
real-time 

information 

Relative Maximum 
- Ensured by the 
iterative phase 

Relative - 
According to the 

information 
available on 

various assets 
Efficiency 
(Cramton, 2010; 
Klemperer, 2002; 
(Klemperer, 2000; 
Milgrom and 
Weber, 1982  

 
Relative – bidding 
subject to winner 

curse 

Relative – bidding 
subject to collusion 

Vulnerability 

Relative – bidding 
subject to collusion 

Vulnerability 

Relative maximum 
– decrease 
collusion 

Vulnerability and 
complement and 
substitute assets 

Bidder ability to 
react 

Minimum – 
information must 

be disclosed 
beforehand 

Maximum – 
gradual disclosure 

of information, 
allowing agents to 

respond 

Relative – only 
during the iterative 

phase 

Relative - Not 
including all 

information in the 
combinatorial 

auction 

Prevent of 
collusion 
(Salant, 2014) 

Relative maximum 
– undisclosed in 

formation bid 
collusion 

Relative minimum 
– bidder may force 

the auction to 
terminate early 

Relative – second 
phase makes 

collusion more 
difficult 

Relative – because 
of different 

preferences of 
bidders 

Matching 
Maximum – 

market curves fully 
known 

Relative minimum 
– requires some 
assumption for 
optimal results 

Relative maximum  
– market curves 
fully know in the 

second phase 

Relative minimum -
requires some 
assumption for 
optimal results 

:
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Feature Variable Description Current 
Situation 

Selected Status 
Of Previous 

Research 
Findings 

Some Articles 
Confirm 

Biddable Items 

One item homogenous 
assets  - 

It is usually not 
recommended 
for real option 

auctions 
 

More than one 
items 

Package 
bidding - 

The 
attractiveness 
of the bidding 

package of 
assets for the 

bidders 

(Bichler and 
Goeree, 2017; 

Cramton, 2010; 
Griffin, 2013) 

Proposed 
criteria 

One item Price is the only 
bidding factor 

Other factors 
meet at pre-
qualification 

Pre-
qualification in 

empirical 
researches 

(Asker and 
Cantillon, 2008; 

Branco ., 
2017; Che, 

1993) More than one 
items 

Quantitative 
and qualitative 

factors 
- Biddable 

Factors 

Market sides 

One-sided 
auctions    

(Board, 2007; 
Brown l., 

2016) Double-sided 
auctions - - 

This is not a 
literature 

selection due 
to the 

auctioneer 
legal status 

Bid type 

Open 
Each bidder has 
information of 

others 
- 

In some hybrid 
cases, open 
auctions use 

for the 
exploitation of 
public assets (Griffin, 2013) 

Sealed Bid 

The only 
auctioneer has 
information of 

all bidders 

 
Reduce 

collision risk in 
bidding 

The basis for 
payment of the 
price by the 
winning broker 

Selected bid 
The winner 
pays his bid 

  

(DeMarzo ., 
2005; 

Sunnevåg, 
2000) 

Nth bid among 
others 

The winner 
pays the price 
bid by the nth-
highest bidder 

-

 
Increase the 

probability of 
truthfulness 

report

(Abhishek ., 
2013; Cong, 

2018; 
Skrzypacz, 

2013) 



designed model:

Fig 3

Time 1

Investment 
Time 

Time 1 

The price 
detection 

Completion 
time of the 

auction 
process 

Completion 
time of the 
project or 
contract 

Zero 

Time 
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Supplementary stage

:

Time 2

 

assets

 
 
 
 
 
 
 
 
 
 
 
 

Establishment of 
portfolio (including 

work plan, costs and 
proximity of areas) 

Presentation a 
bid and starting 
the operation 

Analyzing and 
describing data  

Field data 
collection 

Planning and 
resource 
transfer 

Payment of 
fines and 

cancellation of 
the contract 



extent

CP
DP

NCAS
RTC
WDP

(9 

(19 

(9 
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