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month to month. 

Land use land cover mapping 

 

Year 
Date of Image 

Acquisition 
(mm/dd/yyyy) 

Sensor Cloud 
cover (%) 

Image 
Quality Swath Width Spatial 

Resolution 

1985 01/02/1985 Landsat 4-5 Thematic 
Mapper (TM) 0 9 185 km * 185 km 30 m x 30 m 

2003 01/12/2003 
Landsat 7 Enhanced 
Thematic Mapper 

Plus (ETM+) 
0 9 185 km * 185 km 30 m x 30 m 

2017 01/08/2017 
Landsat 8 

Operational Land 
Imager (OLI) 

0 9 185 km * 185 km 30 m x 30 m 



. 
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Role No. LULC categories Descriptions 
1 Vegetation areas Lands dominated by density populated trees and shrubs.  

2 Built-up areas Lands modified by human settlement including cities, towns and other infrastructural 
facilities such as road network.  

3 Agricultural lands Lands modified crop cultivation such as teff, corn, maize, beans and other crops. Lands 
covered by low vegetation (grasses) or no grasses 

4 Barren Lands Lands covered by gravel pits, pavement, soils or other earthen material etc.  It is land areas 
that are degraded and/or not fertile enough for vegetation growth.  

5 Waterbodies 
Lands covered with rivers or inundated open water areas mainly lagoons, ponds, lakes and 
reservoirs (dams) or Lands in transition zones between inundated ponds and surrounding 
uplands where a hydrologic characteristic produced unique ecosystems.  

6 Scrublands 
Lands covered by low vegetations, extremely dispersed trees, bushes or shrubs. It is a 
portion of land (infertile) where plant growth may be sparse, stunted and/or contain 
limited biodiversity 
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OA Total number of text pixels correctly classified 
Total number of pixels in test set 

        (4)

PAi
Number of test pixels correctly classified for class i  

Number of pixels in test class i
    (5) 

UAi 
Number of pixels correctly classified in class i  

Number of pixels classified as class i
     (6)

K̂

K̂  o c

c

P P 
1 P

               (7)               
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PC  Number of pixels Changed for a class
Area of a class in the later LULC map

 *100

PAr  Number of pixels changed for a LULC class 
Total areas of the LULC map   *100

.
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Sub cities Vegetation 

(km2) 
Built-up 

(km2) 
Agriculture 

(km2) 
Bare lands 

(km2) 
Scrublands 

(km2) 
Addis Ketema 0.37 6.73 0.22 0 0 
Akaki Kaliti 5.1 9.16 109 2.54 0 
Arda 0.46 8.2 0.19 0 0 
Bole 7.68 11.3 102 2.56 0 
Gulele 19.36 9.3 3.7 0 2.62 
Kirkos 1.44 13.9 0.15 0 0 
Kolfe 28.6 8.5 26.7 1.3 0 
Lideta 1.88 8.8 1.2 0.11 0 
Nifas Silk 11.68 14 32 0.6 0 
Yeka 32.7 11.7 39.3 1.7 0 
Total 109.27 101.59 314.46 8.81 2.62 

20
03

 

Addis Ketema 0.22 7 0 0 0 
Akaki Kaliti 5 17.8 101.6 1.27 1.27 
Arda 0.28 8.2 0 0 0 
Bole 3.8 32 88 1.28 2.56 
Gulele 14.6 14.6 1.24 0 0.62 
Kirkos 0.3 14.2 0 0 0 
Kolfe 11.7 29.9 21 0.65 1.95 
Lideta 0.44 9.4 0.77 0.22 0.22 
Nifas Silk 3.5 22.8 26.8 2.3 2.92 
Yeka 22.2 30.7 24.8 1.7 6 
Total 62.04 187.4 264.21 7.42 15.54 

       

20
17

 

Addis Ketema 0.07 7.25 0 0 0 
Akaki Kaliti 5.1 63.5 57.1 0 57.1 
Arda 0.0 9.2 0.1 0 0.1 
Bole 2.6 88.3 35.8 0 35.8 
Gulele 10.9 19.5 0.31 0 0.31 
Kirkos 0.15 14.4 0 0 0 
Kolfe 3.9 53.3 5.9 0 5.9 
Lideta 0.22 10.6 0.11 0 0.11 
Nifas Silk 1.17 49.4 5.2 0 5.2 
Yeka 12.8 55.5 12.8 0 12.8 

Total 36.7 370.9 117.32 0 11.23 
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Fig. 5

 
Change types 1985 - 2003 2003 - 2017 1985 - 2017 
Losses 2 km2 4 km2 0.7 km2 
Persistence 101 km2 185 km2 101 km2 
Gains 89 km2 189 km2 271 km2 

 
LULC Types 1985 - 2003 2003 - 2017 1985 - 2017 
Vegetation 21 km2 24 km2 59 km2 
Agriculture 64 km2 159 km2 211 km2 
Bare lands 0.32 km2 2.3 km2 0.5 km2 
Scrublands -0.2 km2 0 km2 -0.2 km2 
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The Gambia

Ghana

Liberia

Nigeria

Sierra Leone

Country Sector (% of GDP) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Gambia Agriculture, Forestry 
and Fishing 25.20 26.22 28.95 18.89 20.34 25.33 22.30 23.55 24.96 23.04 

 Manufacturing 5.79 4.98 4.73 5.16 4.89 5.65 6.34 6.11 5.48 4.48 
 Services 55.57 54.96 53.09 62.05 60.96 57.12 56.94 53.15 52.85 56.55 

Ghana Agriculture, Forestry 
and Fishing 29.41 30.99 28.04 23.66 22.13 20.45 20.00 20.25 20.98 19.70 

 Manufacturing 7.54 6.77 6.39 6.42 5.66 11.75 11.33 11.37 11.12 10.89 
 Services 46.17 47.94 48.18 45.84 47.58 39.15 36.11 39.54 43.09 42.35 

Liberia Agriculture, Forestry 
and Fishing 65.17 58.04 44.80 44.30 38.80 37.23 35.77 34.37 37.24 37.09 

 Manufacturing 2.96 2.81 2.61 2.28 2.12 1.93 2.26 2.14 1.95 1.84 
 Services 27.73 36.95 50.20 47.40 44.80 47.01 48.53 53.09 50.34 48.24 

Nigeria Agriculture, Forestry 
and Fishing 25.28 26.75 23.89 22.23 21.86 20.76 19.99 20.63 20.98 20.85 

 Manufacturing 8.17 7.84 6.55 7.17 7.72 8.93 9.64 9.43 8.68 8.74 
 Services 48.98 50.98 50.79 49.24 50.19 52.37 54.15 58.12 59.79 55.80 
Sierra 
Leone 

Agriculture, Forestry 
and Fishing 53.65 55.26 52.94 54.59 50.59 47.98 51.79 58.65 58.21 60.28 

 Manufacturing 2.44 2.13 2.18 2.25 2.02 1.64 1.53 1.77 1.82 1.96 
 Services 35.10 34.60 35.26 35.25 32.56 28.48 29.83 33.87 33.29 32.38 
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2 3 4ln ln lnt t t tHC T RF                         (16)

0 1 2 3 4  t t t t t tM POP HC T RF

0 1Model 3 LnMN : ln  lnt tM POP

2 3 4ln ln lnt t t tHC T RF               (18)

0 1 2 3 4  t t t t t tS POP HC T RF               (19)

0 1Model 2 LnS : ln  lnt tS POP

2 3 4ln ln lnt t t tHC T RF                            (20)

Where:
 tY GDP growth ln   tY GDP growthrate  tAg Agricultural Growth

ln    tAg Agricultural growthrate   tM Manufacturing growth  

ln    tM Manufacturing growthrate  tS Service growth

ln     tS Service growthrate

presented in 

RESULTS AND DISCUSSION

2 emission per 

.  

 
   Name of variable Source Comment 
GDP current ($US) World Bank, WDI Current GDP 
Human capital (Proxy) World Bank, WDI Enrollment in secondary school 
Agriculture  World Bank, WDI Agriculture value added in $US 
Manufacturing World Bank, WDI Manufacturing value added in $US 
Service  World Bank, WDI Service value added in $US 
Temperature  World Bank Total average temperature 
Rainfall World Bank Total average rainfall 
Climate Change (RF +TEM)  Total climate change variable 
WDI= World Development Indicator, RF=Rainfall and TEM=Temperature  

 
Variables Observation Mean Standard Deviation 
LnH 138 3.178522 0.615652 
LnS 182 3.714403 0.356525 
LnA 197 3.503667 0.3839572 
LnMN 195 1.850174 0.6348749 
LnRF  240 4.789997 0.4916931 
LNGDp 209 22.0129 2.162124 
Lnclm 199 -1.049777 0.252329 
LnH=Growth rate of human capita; LnS= Growth rate of Service sector; LnA= Growth rate of agriculture sector; LnMN= 
Growth rate of manufacturing sector; LnRF = Growth rate of rainfall; LNGDp= Growth rate of GDP; Lnclm= Growth rate 
of Climate change. 
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Variables  LnH LnS LnA LnMN LnTM LnRF Lnclm 
LnA 0.0184 -0.5961 -     
LnTM 0.5035 0.2439 -0.2746 0.371 -   
LnRF  -0.0885 -0.4952 0.4650 -0.41 -0.7733 -  
LNGDp .6870 -0.2320 -0.3544 0.6279 0.2662 0.0639 -0.1582 
Lnclm -0.2672 0.2159 -0.3227 0.2426 -0.0921 -0.1077 - 

 

Variables T-Ratios P-Value 
Drift Trend Drift Trend 

LnH -3.4077 2.5093 0.0012** 0.9904 
LnS -3.4073 -0.0171 0.0010** 0.4932 
LnA -3.8000 -1.6581 0.0003*** 0.0540** 
LnMN -4.1926 -0.3310 0.0001*** 0.3715 
LnRF  -12.4402 -8.8001 0.0000*** 0.0000*** 
LNGDp -1.5014 0.8013 0.0720* 0.7853 
Lnclm -6.9391 -1.9464 0.0000*** 0.0307** 
LnTEM -4.7105 -11.0444 0.0000*** 0.0000*** 
Computation using Stata 13 Ntes:  *, ** and *** denote significance at 10%, 5% and 1%, respectively. 
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model.

. 

Equations Probability of Chi-square Chi-square statistic 
Model 1 (LnA)                     4.22              0.5185 
Model 2 (LnS) 58.78 0.000*** 
Model 3 (LnMN)                   -10.13 0.000*** 
Model 4 (Lnclm) 28.78 0.000*** 
Model 5 (LnGDP) -236.66 0.000*** 

 

Variable 

Model 2 (LnS) Model 3 (LnMN) Model 4 (Lnclm) Model 5 (LnGDP) 
t-ratio 
Std E 
S.E. 

P-value 
Coef. 

t-ratio 
S.E. 

P-value 
Coef. 

t-ratio 
S.E. 

P-value 
Coef. 

t-ratio 
S.E. 

P-value 
Coef. 

Constant 
-0.38           
(3.98) 

0.707 
-1.50 

0.99 
(8.96) 

0.32 
8.92 

1.93 
(1.7) 

0.057* 
3.28 

1.93 
(36.2) 

0.054* 
69.79 

LnH 
 -1.68 
 (0.05) 

0.09* 
-0.08 

0.101     
(-2.3) 

0.023* 
-0.23 

2.42 
(0.1) 

0.018* 
0.29 

9.10 
(0.35) 

0.000*** 
3.17 

LnA 
-7.70 
(0.06) 

000*** 
-0.44 

0.13     
(-6.9) 

0.000***-
0.94 

-2.65 
(0.2) 

0.010* 
-0.42 

-2.65 
(0.77) 

0.008** 
-2.04 

LnMN 
-3.43 
(0.04) 

0.001*** 
-0.15 

  2.25 
(0.1) 

0.027* 
0.18 

4.63 
(0.39) 

0.000*** 
1.82 

LnRF 
1.03 
(0.12) 

0.31 
0.12 

-1.11 
0.26 

0.268 
-0.299 

  1.32 
(0.73) 

0.185 
0.96 

LnTEM 
1.74 
(1.18) 

0.09* 
2.05 

0.13 
(2.71) 

0.89 
0.36 

  -1.70 
(10.4) 

0.089* 
-17.70 

Using Stata 13, standard errors between parentheses * p=0.10, ** p=0.05, *** p=0.01 

 
Variable Model 1(LnA) 
Dependent 
variable LnA 

z-ratio 
S.E. 

P-value 
Coef. 

Constant 0.27 
(4.73) 

0.78 
1.30 

LnH -1.98 
(0.04) 

0.05* 
-0.09 

LnS -11.02 
(0.08) 

0.000*** 
-0.918 

LnMN -10.67 
(0.03) 

0.000*** 
-0.37 

LnRF -0.38 
(0.09) 

0.70 
-0.04 

LnTEM 1.52 
(1,35) 

0.129 
2.04 

Using Stata 13, standard errors between parentheses * p=0.10, ** p=0.05, 
*** p=0.01 
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2

(

land uses.

Saunders et al.,

 

Saunders et al., 
(2016)

et al., (2014) suggested 

(2017) and Warner (2015)

sampling frame ( ).
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Test for Normality and Response Rate

validity depends on it ( et al.,
et al., 2012). In the 

( et al., 2015

Mugenda and Mugenda (2003)

in Kisii Town

Nyanchwa neighbourhood
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Fig. 4).

the plot of land. This is demonstrated in Fig. 5.  
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Fig. 6).

 

 BCR = Building area (B) ×100   

             Site area (A) 
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Agheyisi (2018)

further relate to that of Kiama (2010)

and Rao (2014)

 

 and Kiama (2010) 
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Image enhancement
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(Paolini, et al., 2006)

Principal components analysis 
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Principal components analysis         
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Fig. 4a

Fig. 
4b

(Jensen, 2005

( et al
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Sr. No Land Cover Class Area in Sq. Km Percentages 

1 Deciduous Bush land 35.53 7.28 

2 Forest 82.99 17 
3 Grassland 237.51 48.67 

4 Lake Abaya 49.01 10 

5 Lake Chamo 30.74 6.69 

6 Thickets 52.2 10.69 

Total area 488 100 

Fetene et al., 2011

2

2 

2

2

2 
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In today’s world, green human resource management is one of the most 
important factors in forward-thinking your environment-friendly business. Most 
of the researchers are of the view that employees must be empowered and 
environmentally aware of greening while carrying out green human resource 
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and Anam, 2015). 

et al., 2012; 
. High management and 
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(Sudin, 2011; 
Boselie et al., 2001). 

 et al., 2011). 

(Ashraf et al., 2015). 

(Sudin, 2011). Therefore, 

managers to adopt a green strategy in order to 

Fig. 1,

(Lülfs and Hahn, 2013). 

. 
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management and appraisal  
2008). 

et al., 2011). 

et al., 2011). 

 (
2008)

. 

Green HR Practices                                         Environmental sustainability  

 

 
Pro Environmental 

behavior 
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(Sudin, 2011). 
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. The 

Saeed et al., (2018 
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(Chaudhary, 2019). 

(Saeed et al., 

The study 

et al., 2011). 

(Saeed et al., 2018). 

 (
). 

(Chaudhary, 2019)
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. 

(ES)

and perform the role of mediator (Luu, 2018). 

2008). 

(PEB)

(Saeed et al., 2018)  

et al., 2008). 

(Paille 
and Boiral, 2013). 

issues (Saeed et al., 2018).
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(Saeed et al., 2018). 

RESULTS AND DISCUSSION
Demographics

, illustrates that male 

in the model 

Demographics Frequency Percent
Gender   
Male 211 70.3 
Female 89 29.7 
Type of Staff   
Teaching Staff 62 20.7 
Non-Teaching staff 238 79.3 
Family Home   
Rural 167 55.3 
Urban 133 44.7 
Province   
KPK 2 0.7 
Sindh 1 0.3 
GB 296 98.7 
Balochistan 1 0.3 
Current Designation   
Student 255 85.0 
Teaching 40 13.3 
Administrator 5 1.7 
For how long have you worked with this University
less than 5 years 291 97.0 
5-10 years 7 2.3 
10-15 years 1 0.3 
15-20 years 1 0.3 
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et al.,2008; Hair et al et al., 
2013)

2 

hold (Hair et al., 2014).         

Discriminant validity

(Hair et al., 2014)

(Chin 2010; Hair et al., 2014). Furthermore, 

(Henseler et al., 
2015)

(Henseler et al., 2015). The 

(Hair et al., 2014). 

 Constructs Cronbach's Alpha rho_A CR AVE
Environmental Sustainability 0.771 0.798 0.775 0.417 
Green Performance Management and Appraisal 0.829 0.829 0.829 0.547 
Green Recruitment and Selection 0.853 0.860 0.847 0.530 
Green Reward and Compensation 0.805 0.812 0.805 0.510 
Green Training and Development 0.833 0.842 0.832 0.556 
Pro Environmental behavior 0.675 0.701 0.594 0.260 
*Rh= Reliability measure, CR = Composite Reliability; AVE** = Average Variance Extracted 

 
 ES GPMA GRS GRC GTD PEB
Environmental Sustainability 0.645      
Green Performance Management and Appraisal 0.691 0.740     
Green Recruitment and Selection 0.525 0.817 0.732    
Green Reward and Compensation 0.615 0.818 0.751 0.687   
Green Training and Development 0.693 0.893 0.732 0.847 0.681  
Pro Environmental behavior 0.253 0.231 0.144 0.022 0.134 0.516 

 ES GMPA GRS GRC GTD PEB
ES       

GPMA 0.689      
GRS 0.506 0.811     
GRC 0.609 0.812 0.741    
GTD 0.690 0.898 0.742 0.864   
PEB 0.287 0.213 0.161 0.178 0.166  
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2 
(Hair 

et al., 2014)
et al., 

2016) 
et 

al., 2016)

 
(Henseler et 

al., 2009)

ES, hypothesis 3 is also supported. H3a has stated 

th 
hypothesis of the study. In H4a hypothesis, it is 

data has not supported the hypothesis.

In  

in 

Hypothesis Relationships T -Stat Significance level
5% 95% 

H1 GPMA>ES 0.23*** 2.87 0.09 0.368 
H1a GPMA>PEB 0.27** 2.15 0.07 0.453 
H2 GRC>ES 0.14* 1.7 0 0.279 

H2a GRC>PEB -0.21* 1.79 -0.39 -0.013 
H3 GTD>ES 0.29*** 3.44 0.16 0.43 

H3a GTD>PEB 0.02 0.1 -0.15 0.19 
H4 GRS>ES -0.01 0.15 -0.12 0.101 

H4a GRS>PEB 0.04 0.49 -0.13 0.213 
H5 PEB>ES 0.13** 1.96 1.95 0.02 

  *=p<0.10, **=p<0.05, ***=p<0.001 

Relationship  T Stat P Values 
GPMA>PEB>ES 0.04 1.42 0.15 

GRS>PEB>ES 0.00 0.44 0.66 
GRC>PEB>ES -0.02 1.33 0.18 
GTD>PEB>ES 0.00 0.09 0.93 
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in 2019.

MATERIALS AND METHODS
Methodology

q
i hqi” is the 
i q” ( ) (Ben-

et al.,

   (1)

xqi

that qi

q i” 

i” is more than 

q :

maxqi j i qjh h  (2)

rqi
i q

vqi

 (3)

and :

maxqi qi j i qjx h  (4)

The 

into : 

   (6)

.
Based on vqi 

 

vqi
vqi 

J

Mqik

      (8)

q i Mqik
is

.

   (9)
                                 

( ).

Data

Fig. 1
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RESULTS AND DISCUSSION

Characteristics Variable Definition 
Age AGE 6-18 1= if the age is between 6 to 18, 0= otherwise 

AGE 19-30 1= if the age is between 19 to 30, 0= otherwise 
AGE 31-41 1= if the age is between 31 to 41, 0= otherwise 

AGE>41 1= if the age is more than 41, 0= otherwise 
Sex SEX 1= if sex is male, 0= otherwise 
Job ADM.JOB 1= if the job is administrative, 0= otherwise 

SERV.JOB 1= if the job is a service job, 0= otherwise 
EDU.JOB 1= if the job is educational, 0= otherwise 
OTHER 1= if the job is another job, 0= otherwise 

Driving license DL 1= if the person has a driving license, 0= otherwise 
Number of vehicles NVEH Number of vehicles 
Household size HHSZ Number of family members 
Life cycle LC1 1= if the family placed in life cycle 1, 0= otherwise 

LC2 1= if the family placed in life cycle 2, 0= otherwise 
LC3 1= if the family placed in life cycle 3, 0= otherwise 
LC4 1= if the family placed in life cycle 4, 0= otherwise 
LC5 1= if the family placed in life cycle 5, 0= otherwise 
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trips.

p
Variables Personal Vehicle Bus Taxi Motorcycle Other 
constant -- 2.94(***) 2.79(***) -2.20(***) -2.14(***) 

Individual characteristics 
AGE 6-18 -- 0.61(***) 0.89(***) 0.66(***) 0.30(*) 

AGE 19-30 -- 0.44(***) 0.81(***) 0.70(***) 0.13(*) 
AGE 31-41 -- -0.08(*) 0.24(***) 0.32(***) -- 

AGE>41 -- -- -- -- -- 
Sex -- -0.428(***) -0.51(***) 2.18(***) 0.49(**) 

ADM.JOB -- 1.05(***) 0.77(***) 0.44(***) -- 
SERV.JOB -- 0.31(***) 0.55(***) 0.81(***) 0.78(***) 
EDU.JOB -- 0.28(**) -- -- -0.86(**) 
OTHER -- -- -- -- - 

DL -- -2.46(***) -2.11(***) -2.38(***) -1.04(***) 
Family characteristics 

NVEH -- -2.33(***) 2.02(***) -0.09(*) -0.98(***) 
HHSZ -- 0.19(***) 0.12(***) 0.11(***) 0.27(***) 
LC1 -- -0.65(***) -0.66(***) 0.23(**) 0.83(***) 
LC2 -- -0.53(***) -0.60(***) -0.20(**) 0.53(***) 
LC3 -- -0.26(**) -0.38  (***)  -0.32(***) 0.26(***) 
LC4 -- -0.17(**) -0.28(***) -- -- 
LC5 -- -- -- -- -- 

 Stars show level of significance (***99%, **95% and* 90%) 
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Variables Personal Vehicle Bus Taxi Motorcycle Other 
constant -- 1.28(***) 2.19(***) -2.97(***) -13.91(***) 

Individual characteristics 
AGE 6-18 -- 1.54(***) 0.48(*) -- 11.84(***) 

AGE 19-30 -- 2.10(***) 0.46(*) -- 11.20(***) 
AGE 31-41 -- 1.54(***) -- -- -5.41 (***) 

AGE>41 -- -- -0.74(*) -1.03(***) -- 
Sex -- 2.15(***) -- 2.18(***) -- 

ADM.JOB -- -- -- 0.44(***) -8.03 (***) 
SERV.JOB -- -0.76(**) -1.67(***) 0.81(***) -- 
EDU.JOB -- -- -- - -- 
OTHER -- -- -- - -- 

DL -- -1.48(***) -1.21(***) -2.38(***) -1.30(**) 
Family characteristics 

NVEH -- -0.93(***) -0.68(***) -0.09(*) -0.51(**) 
HHSZ -- 0.05 (***) -- 0.11(***) 0.22(**) 
LC1 -- -1.19(***) -- 0.23(**) -44.12(**) 
LC2 -- -1.40(***) -- -0.20  (**)  0.42 (*) 
LC3 -- -0.37(***) -- -0.32(***) -- 
LC4 -- -- 0.21(***) -- -- 
LC5 -- -- -- -- -- 

Variables Personal Vehicle Bus Taxi Motorcycle Other 
constant -- 1.11(*) 1.01(*) -1.49(*) -19.18(***) 

Individual characteristics 
AGE 6-18 -- 2.37(**) 2.45(**) 2.50(*) 2.01(*) 

AGE 19-30 -- 1.87(***) 2.22(***) 1.97(***) 2.75(***) 
AGE 31-41 -- 0.87(*) 1.09(***) 1.05(*) 1.16 (*) 

AGE>41 -- -- -- -- - 
Sex -- -- -- -- 16.86 (***) 

ADM.JOB -- 1.76(***) 1.29(**) 2.16(**) 0.96 (*) 
SERV.JOB -- -- 0.80(**) 2.32(***) -- 
EDU.JOB -- -- -- -- -- 
OTHER -- -- -- -- -- 

DL -- -3.14(***) -3.32(***) -3.07(***) -1.17(**) 
Family characteristics 

NVEH -- -2.30(***) -2.22(***) -0.88(**) -1.14(**) 
HHSZ -- 0.34(***) 0.40(***) 0.29(***) 0.51(***) 
LC1 -- -- -- -- -- 
LC2 -- -- -- -- -- 
LC3 -- -- -0.55(*) -- -- 
LC4 -- -- -- -1.24(**) -1.49(**) 
LC5 -- -- -- -- -- 
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personal trips.

Variables Personal Vehicle Bus Taxi Motorcycle Other 
constant -- 2.36(***) 2.91(***) 3.47(***) -2.29(***) 

Individual characteristics 
AGE 6-18 -- 1.45(***) -- -1.49(***) -- 

AGE 19-30 -- 1.14(***) -- 1.80(***) -- 
AGE 31-41 -- -- -- -- -- 

AGE>41 -- -- -0.64(**) -- -- 
Sex -- -- -- 6.41(***) 1.78 (**) 

ADM.JOB -- -1.30(***) -- -- 2.28(***) 
SERV.JOB -- -- -- 2.26(***) 2.19(***) 
EDU.JOB -- -- 0.59(**) -- -- 
OTHER -- -- -- -2.68(***) -- 

DL -- -2.80(***) -2.57(***) -2.64(***) -2.53(***) 
Family characteristics 

NVEH -- -2.01(**) -1.02(***) -- -- 
HHSZ -- 0.11(***) -- -- -- 
LC1 -- -0.64(***) -- -- -- 
LC2 -- -- -1.11(**) -- -1.84(**) 
LC3 -- -- -0.50(**) -- -- 
LC4 -- -- -- -- -0.81(**) 
LC5 -- -- -- 1.56(**) -- 

Variables Personal Vehicle Bus Taxi Motorcycle Other 
constant -- 3.93(***) 1.44(***) -9.10(***) -1.60(***) 

Individual characteristics 
AGE 6-18 -- -- -- -- -- 

AGE 19-30 -- -- -- 0.72(*) -2.00(**) 
AGE 31-41 -- 0.72(*) 0.54(*) -- -1.09(*) 

AGE>41 -- -- -- -- -- 
Sex -- -- -- 4.41(***) 1.68(***) 

ADM.JOB -- -2.31(***) -- 4.56(***) -1.59(*) 
SERV.JOB -- -4.06(***) -- -- -1.19(*) 
EDU.JOB -- -- 2.02(**) -- -0.98(*) 
OTHER -- -0.84(*) -- -- -- 

DL -- -1.79(***) -1.62(***) -- -- 
Family characteristics 

NVEH -- -1.69(***) -1.41(***) -- -- 
HHSZ -- -- 0.19(*) -- -- 
LC1 -- -- -- -- 2.25(***) 
LC2 -- -- -- -2.98(***) -1.93 (**) 
LC3 -- -0.75(**) -1.57(***) -- -- 
LC4 -- -- -1.05(**) -- -- 
LC5 -- -- -- -- 1.18 (*) 
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et al., (2004) 

to the  

to 

(Sangeeta et al.

.

Definition of knowledge References 
Knowledge is the infrastructure of experience, values, and learning that provides a structure for analysing 
and implementing new experiences and sequences Davenport , 1998 

Knowledge is the information that is pertinent and partially gained through experience Leonard and Sensiper, 1998 
Knowledge is a piece of information by which the organization must pay attention to consumers, goods, 
operations, errors, and success O’Dell and Grayson, 1998 

Knowledge is a set of information with a complete understanding of the reason why it is accurate. It is 
realized through the accumulation of skill or learning Klicon, 1999 

Knowledge is the information accessible in the right arrangement, at a suitable time, and the appropriate 
place for efficient decision Tiwana, 1999 

Knowledge is a self-motivating approach for changing the mind of the individual through experiences Mclnerney, 2002 
Knowledge is the level of understanding of an individual through experience and learning  Awad and Ghaziri , 2004  
Knowledge is an approach that enhances decision making based on the action in an individual Tserng and Lin, 2004 
Knowledge is the potential to take actions in critical and uncertain circumstances  Bennet and Bennet, 004 
Knowledge is a faith that enhances the capability of an individual to take actions that affect the future 
dealings of the organization  Nonaka and Takeuchi, 2004 

Knowledge is an entity that can be justified, shared, understood, and implemented to attain a set of 
targets and objectives Al-Hawari, 2004 

Knowledge is the accumulation of skills, such as acknowledging, sharing, recognizing, investigating, pro-
activeness and understanding, gained through study, and learning. Oxford English Dictionary, 2009 
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Knowledge management in air transport

The 

Knowledge dimensions Characteristics 
Technical knowledge dimension It entails informal personal talent skills and  abilities that are often referred to as technical 

know-how;  
 

Cognitive knowledge dimension It entails the model of mental magnitude, beliefs, principles, ideas, and values that are 
deeply embedded within individuals (personal) and which individuals do not easily noticed, 
or if noticed, they usually take for granted 

Explicit knowledge dimension It is a form of knowledge that is usually codified and can be transmitted in a prescribed and 
recognised manner through a methodical language, and it is usually cramped in records 
such as soft and/or hard documents, databases, and in a sequential basis. 

Definition of knowledge management References 
Knowledge management is the procedure of transferring, establishing, sharing, and the effective 
utilization of knowledge Davenport, 1994 

Knowledge management is a synergistic mixture of facts and figures, and with its dispensation in terms 
of the ability of information technologies Malhotra, 1997 

Knowledge management is a plan that turns an organization’s logical resources into greater efficiency, 
new worth and maintained competitiveness Murray, 1997 

Knowledge management is the collection of processes that govern the conception, distribution, and 
consumption of knowledge Newman, 1997 

Knowledge management is the utilization and growth of the knowledge resources of an enterprise with 
the tendency to fulfilling the organization’s goals Davenport , 1998 

Knowledge management is defined in respect to knowledge of consumers, goods, associations, and 
resources Skyrme, 1999 

Knowledge management is the formation of a surrounding which gives confidence for knowledge to be 
created, transferred, learned, advanced, planned and utilized for the welfare of the firm and its 
consumers 

 BSI, 2003 

Knowledge management is lined to unlocking different kinds of knowledge so that it becomes 
accessible as an organizational resource Robinson, 2005 
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pointed 

Palmer and Platt (2005)

Kamara et al.

et al. there 

et al., (2015).

Historical overview of knowledge management

during the 1990s 

 in 1991 and soon 

 
Approaches for managing knowledge Indicators 
Management of technical knowledge Indicators to be managed are products and services 
Management of procedural and regulatory knowledge Indicators to be managed are organization processes 
Identification and management of people Indicators to be managed are people with specific experiences 

and skills 
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to 

Gherardi (2006) 

The 

et al.

2012).

The essence of knowledge management in the air 
transport sector

Kamara et al. (2003)
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the 

(2005) 

 

Jashapara (2004)

Empirical evidence

et al.,  the 

Gronau 

et al., (2007) 

Pan 
et al., (2006) 
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2002). Malhotra (1997) made emphasis that 

(2007) 

made emphasis that 

Sireteanu and 
noted that the 

Cooper (2006) made emphasis that 

(2004) 

Carlsson (2001) 

Carlsson 

noted that the management 

CONCLUSION
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