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ABSTRACT

Risk management should be embraced by organisational governance in ensuring the performance of the organisation is achieved.
However using obsolescence risk management tools employed by many organizations in UAE affect negatively the public sector
performance of UAE. This paper presents the development and assessment of four risk management related tools for the
performance of UAE public organizations. The measurement models are Delphi Technique; SWOT Analysis; Document Review
and the mediator that is Risk Management Culture. These models were developed and assessed using AMOS-SEM software. All
the four measurement were re-specified until achieved the model goodness of fit criteria values. These models are ready to be
used in the structural model that relate the risk management tools with the organisational performance of UAE public
organisation. The findings of this paper show the assessment procedure in determining the fitness of the measurement model.
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Introduction

In risk analysis it requires necessary, relevant and
reliable information of possible threats to be
analysed on the probability to the organisation [1].
The risk analysis is directly on mapping the areas
and processes which bear the highest risk. It needs
to identify and assess risks to the organisations
which should be audited [2, 3]. The United Arab
Emirates (UAE) public sector have been
established many decades ago, however the public
sector need to be equipped in term of latest risk
management skills and operational systems. This
is to withstand the challenges poses by the current
financial system environment. By identifying the
inherent risk of UAE government services, it
could be managed in ensuring a sustainable
growth and survival of the entire sector. For
organisations in the public domain, risk
management iS a modern organisational
governance tool that seeks to optimize the result
of business decisions [4, 5]. In public sector
institutions,  risk  management  conscious
awareness and risk control activities the best
option for UAE organisations. However,
according to [6] there is no academic and practical
paper that has been conducted in UAE, which is a
real gap in terms of public organizations in the
United Arab Emirates (UAE).

As compared with private organisation, any risk in
public organisations is minimal. Thus, the top
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management of public entity seeks to mitigate
risks easily even though it resulted to excessive
resource leakage. Most of the senior official in
public organisation made decisions which seems
help risk management motivations like loyalty,
enjoyment in acting for the public, growing
power, income, prestige, security or comfort.
These factors are used as a role in risk perception
and risk management attitude for bureaucratic
leader [7]. Unfortunately, very little researches
have been conducted on this in terms of United
Arab Emirates (UAE) perspective. This appears as
a gap in the literature.

Analysis and assessment of risks in public sector
organisation plays a vital role in the selection of
the appropriate activities. Suitable control system
can respond properly to the risks from such
activities. Thus, the risks control systems should
be tailored to the conditions of changes [8, 9]. The
probability of effect can be reduced with the
control system that aligned to the nature of the
organisational [10]. Risk management process is
described by the international and government
organisations standards and guidelines. These
standard defines six steps in the risk management
process, regardless of the domain in which the
organisations functions, from legislation through
administration, environmental protection,
healthcare, education and defence also to local
governments [11, 12]. The entire risk management
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process is subjected to organisational goals [13].
However, these issues are not being addressed
properly in UAE public sector. Thus, the gap of
knowledge relating to risk management in the
UAE is a great problem faced by the business
executives to design the work to win the
challenges ahead. Since the solution has not been
made, thus this is another practitioners’ gap in
UAE.

As discussed above, this paper addresses the risk
management tools practiced in public sector in
United Arab Emirates (UAE). Hence, worth to
examine in what level risk management strategies
helps the risk management tools practiced in
public sector in United Arab Emirates (UAE).

Methodology

Risk management plays a vital role on the
performance of many organizations including
UAE organization. The main issue that affects the
performance of public sector in UAE is the used
of outdated risk management tools, this
tremendously affects the performance of public
sector in UAE. This study adopted a
methodological framework based on positivist
paradigm which is quantitative research approach.
Respondents of this study were stakeholders of
public service in UAE. Data collected from the
questionnaire survey was used for the model
development. The data was collected through
questionnaire survey and analysed statistically to
deduce the research hypotheses. The model was
developed and assessed based on the causal effect
of risk management tools with Public Service
Performance and Risk Management Culture as a
mediator. The modelling process was conducted
using AMOS-SEM software [14]. However for
this paper it presented the analysis of
measurement models of the risk management
tools which are Delphi Technique; SWOT
Analysis; Document Review and the mediator that
is Risk Management Culture

Confirmatory Factor Analysis (CFA)
Confirmatory Factor Analysis (CFA) is to
evaluate measurement model. In CFA, any item
that does not fit the measurement model due to
low factor loading should be removed from the
model. Fitness of a measurement model is
indicated through certain Fitness Indexes. If the
items deletion exceed 20% of total items in a
model then the particular construct is deemed to
be invalid [failed confirmatory]. CFA could be
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run for every measurement model separately or
run the pooled measurement models at once.
Having established the model fit for the individual
constructs, it is required to assess the validity of
the entire measurement model of this study before
developing and evaluating the structural model.
This is to establish the validity of the entire
constructs in harmony. The validity of the entire
measurement model was assessed by examining
the convergent validity, discriminant validity and
multicollinearity of the models constructs [15].
However for this paper it presents the results of
individual fitness assessment only.

CFA analysis began with specification of the
model; model identification; estimation of
parameters; assessment of goodness-of-fit and
finally model re-specification. These processes are
repeatedly followed in the assessment of
individual measurement model, entire
measurement model and also structural model
until the model validity is achieved. The validity
of the models was evaluated based on the
established criteria for CB-SEM evaluation
presented in Table 1. The model should satisfy at
least one index from each of the index category
that are absolute fit, incremental fit and
parsimonious fit indices.

Table 1 - Goodness-of-fit acceptance levels

[15,16, 17]
Index Indices Acceptable
Category Used level
Chisqg. P <0.05
Absolute fit RMSEA Value < 0.08
GFI Value > 0.90
Incremental fit AGFI Value 20.90
CFlI Value > 0.90
ParSImonious | chisq.fdf | Value <5.0

The analysis was conducted using AMOS graphic
software in evaluating the measurement models of
the risk management tools and culture in
accordance with the goodness-of-fit indices
recommended values as presented in Table 1. If
the models are not fit, then it will repeatedly re-
specified until it reach goodness fits condition as
stipulated in table 1.
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3.1  Assessment of Delphi Technique (DT) 6 5 1162 |* |3 |ed
Measurement Model 0 0
In Delphi technique measurement model there are 4
seven items or indicators. The graphical display ) 4
and results of the CFA of the DT initial DT .64 |0 | 111 | ** | " | achiev
measurement model is presented as Fig.1 7 < bT 1 |9 |57 |* i ed
6
Goodness-of-fit measures
Fitness Indexes Model identification Model fit
1. ChiSq = 162.668 statistics
2. df = 14 Obser
3. P-Value =.000 ved 162. .88
4 ChiSg/df=11.619 variabl | =17 1% 1= |ges | CF! | =5
5. TLI = .823 es
7 - e Estima
8. GFl = 900 ted _|1 X2/ _ 116 |RM | _ | .15
9. RMSEA = 157 param 4 | df 19 SEA 7
eter
Degre .

_ _ e of|_|1 _ _ .87
Fig.1 — DT Initial measurement model freedo | = |a | V& | = 000 | NFI- | =1 o
Fig.1 shows the relationship of DT construct with m ue
its items or indictors. The results generated from Decisi
the initial modelling are presented in table 2. on Model unaccepted

Table 2 —results of DT initial measurement model

Factor Loading

Ind Est | ° g | Recom
icat Cons im | lcr |p M mende
truct E " d

ors ate C
level
2
DT .63 xx achiev
I e e A e R D
DT | | op |70 |0 | 120 | '94 achiev
2 6 |93 |* |g |ed
8
DT | | op |76 |1 127 | '85 achiev
3 4 |o|59 |* |3 |ed
3
DT | | op |72 |1 122 | '25 achiev
4 4 ol68 |* |2 |ed
2
DT | | | 720|122 | '15 achiev
5 0 |9|2 |* |g |ed
4
DT | < DT |.65]|. |113 |* | .4 | achiev
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Table 2 shows that all the factor loadings values
within the acceptance level. However in respect of
model fit statistics, the analysis results indicated
that some of the goodness-of-fit criteria are not
satisfied. For instance, both CFI and NFI reported
values less than the recommended threshold of
0.90. Reported RMSEA value far greater than the
recommended value of 0.08. Hence the model re-
specification was conducted until then model
achieve the goodness of fit as Fig.2.

Fitness Indexes

Chisq = 33.277
df =11

P-Value = .000
ChiSq/df = 3.025
TLI = .966
CFl=.982
NFl=.974
GFl=.978
RMSEA = .069

Fig.2 - Final measurement model of DT

Fig 2 shows the final re-specified measurement
model of Delphi Technique together with the
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generated fitness values. These generated fitness
values are tabulated in table 3.

Table 3 —results of DT Final measurement model

Factor Loading

freedo ue 0
m
EEC'SIO Model accepted

) Reco
::2?(') Cons :Ens;g S. | C. p f/l mmen
truct E. | R. ded
rs te C
level
0.
DT 0.5 ** 1 3 | achie
1 | 9PT ez |7 |7 |* |4 |ved
0
0. 13 0. _
DT DT 06 |0 5 ** 14 | achie
2 67 |9 66 * 4 |ved
0 5
0. 10 |, 0. _
DT JbT 07 |1 5 5 | achie
3 28 |2 '21 * 3 | ved
9 0
0. 10 |, 0. _
DT JbT 07 |1 3 4 | achie
4 00 |2 '53 * 9 | ved
8 0
0. 10 0. _
DT JbT 07 |1 9 ** |5 | achie
5 54 |2 '39 * 6 | ved
0 9
0. 10 0. _
DT JbT 06 |1 0 ** 14 | achie
6 55 |2 '11 * 2 | ved
9 8
0. 9 0.
DT 06 |1 | ** | 3 | achie
7 | 9PT 26 |1 80 x |9 |ved
8 1
Goodness-of-fit measures
Model identification Model fiit
statistics
Observ
33
f’/‘;riabl =7 |x2 |= |2 ICF = |0.982
es 77
Estimat
ed 1 | X¥ 3. |R
arame | =12 |af |~ 02 | MS | = |0.069
P 5 | EA
ter
Degree | _ |1 |P- |_ [0. |NF |_
of =11 [va |7 oo |1 |7 9974
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Table 3 shows the graphical final measurement
model of DT construct. The results from the table
indicate that the whole model fit statistics and
validity requirements are achieved after freeing
some of the parameters. Both the factor loadings
and the R? values for the seven (7) indicators of
the final DT measurement model satisfied the
recommended criteria for acceptance. Also the
model goodness-of-fit indices generated values
are within the acceptable range of the model fit
measures. Specifically, RMSEA=.069, CFI=.982,
NFI=.974, X2/df = 3.025 and p< .05 which is an
indication of good-fit model. Therefore, the all the
seven indicators are retained for inclusion in
further analysis.

3.2  Assessment of SWOT Analysis (SA)
Measurement Model

This measurement model is between SA and its
five related indicators. Fig 3 show the initial
measurement model of SA after the fitness and
validity of the model are tested by running CFA
without imposing any co-variation on the
parameters.

Fithess Indexes

ChiSq = 35.403
df=5

P-Value = .000
ChiSqg/df = 7.081
TLI =.920

CFl =.960
NFI = 954
GF| = .968
RMSEA = .119

CNDO RGNS

Fig.3 - SA Initial measurement model

Fig 3 of the graphical analysis on the initial model
indicate that it failed to meet the recommended
criteria for model fitness. The results from CFA
on the model are as in table 4.
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Table 4: results of SA Initial measurement model

Factor Loading

graphical results of the SA model re-specification
is as Fig 4.

Fitness Indexes

df =3

TLI = 861
CFl = .988
NFI = .985
GFI = .989

CONOOAON=

ChiSq = 11.843

P-Value = .008
ChiSqg/df = 3.948

RMSEA = .083

Figure 4: Final SA measurement model

Fig.4 presents the graphical display of the re-
specified measurement model. Upon examining
the modification index of the initial measurement
model, a final measurement model was created by
deleting the three problematic items. This led to
the achievement of the model goodness of fit.
Results from this final SA measurement model are
presented in table 5.

Table 5: Final measurement model for SA

Factor Loading

. S Recom
(I:r;?' Cons :Er:]t . |CR P ﬁ/l mende
truct E|. d
ors ate C
level
5 .
SA g7 ** achiev
PR U R e e A e
4
SA | |on |83]0[160 % §6 achiev
2 3 6 | 39 * ed
5 3
SA | |ga |70 |0 | 140 % 65 achiev
3 7 6 | 08 * ed
0 0
SA < sA 5710 [11.2 | ** '23 achiev
4 3 6 |41 * ed
1 8
SA sa 59 (0 [ 117 | ** 53 achiev
5 9 6 | 85 * ed
2 9
Goodness-of-fit measures
Model identification Mople! fit
statistics
Observ
ed |1 s | _ 35. _1.96
variabl | |0 X5 = 403 CFl 1= 0
es
Estima
ted 1 Xy 70 |[RM | _| .11
param | |0 |df | 81 |SEA| |9
eter
Degree p.
?rfeedo =[5 |val | = .OOO NFI | = .495
m ue
Decisi
on Model not accepted

From Table 4, while the factor loadings and the
SA of the indicators meet the acceptable threshold
but the RMSEA and the X2/df failed to satisfy the
recommended thresholds. This implies that some
of the model fitness indicators were also outside
the acceptance threshold which suggests the need
for model re-specification to ensure the attainment
of goodness-of-fit and model acceptance. The
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. S Recom
Indi Cons ESt . |C.R S mende
cat m P M
oS truct ate E |. C d

level
5 .
SA g7 ** achiev
TR B T TR e A A
4
SA sa 8310 |16.0 | ** ;36 achiev
2 3 6 | 39 * ed
5 3
SA sa 70 |0 | 140 | ** 05 achiev
3 7 6 | 08 * ed
0 0
SA sa 57 10 |11.2 | ** :23 achiev
4 3 6 | 41 * ed
1 8
SA dsa 59 |0 | 117 | ** '53 achiev
5 9 6 | 85 * ed
2 9
Goodness-of-fit measures
Model identification MOQe! fit
statistics
Observ |=|1|X* |= |11 |CFI |=] .98
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ed 0 843 8 Table 6 - Initial DR measurement model results
variabl Factor Loading
es . S Recom
Estima In?' Cons ESt . |CR P ﬁ/l mende
ted |_|1|X¥|_ |39 |RM |_|.08 ca truct | o0 | E |- c | d
param | |2 |df | 48 |SEA| |0 ors ate level
eter s | 4 .
Degree DR Jd DR 67 | | 5 achiev
P- 1 7 * ed
of “13 | val | = .00 NE] | = .98 9
freedo Ue 8 9 . 5
m DR | | DR A1 (0 | 124 | ** 1 achiev
Decisi 2 7 |9 ]51 |* ed
Model accepted 5
on 0
Table 5 presented the final measurement model DR < DR J7 [0 | 131 | ** '95 achiev
for the SA. All the five (5) indicators are retained 3 0O |9(06 |* 3 ed
to be used in further analyses. Both the measures 6
of construct validity and model fit statistics meet . 4
the recommended thresholds for model DR | DR 69 [0 |12.1 | ** 8 achiev
acceptance. The entire factor loadings and the 4 5 913 |* 5 ed
SMC:s for the seven indicators meet the acceptable 5
limits. In addition, all the generated model fitness :
indexes values are within the acceptance levels. DR .68 [0 | 12.0 | ** 4 achiev
RMSEA reported a value of 0.08, CFI = 0.988, 5 |IPR g9 |8 |50 [* |7 |ed
NI = 0.985, X2/df = 3.948 and p=0.008. 7 4
3.3 Assessment of Document Review (DR) Goodness-of-fit measures
Measurement Model . . Model fit
There are five items/indicators in document Model identification statistics
review measurement model as presented in Fig.5. Observ
The fitness and the validity of the model are tested ed 1|, 23. 97
by running the initial CFA without imposing any variabl | =10 | X | = 621 | CFl | = | 5
co-variation on the parameters. es
Estima
_ ted Xy 47 |RM | _ .09
e e < 23.621 param |~ |0 [df |~ |24 |SEA|” |3
2. df=5 eter
. gh\i/glc:jfzf;'i??om Degree P-
5, TLI = .950 of |5 |val | = 00 | e | = |96
6. CFl=.975 freedo 0 9
7. NFI = .969 ue
8. GFl = 978 m.
> RMSEA= 093 0Dr$0|5| Model not accepted

Fig.5 - Initial DR measurement model

The results generated from CFA process are as
show in Fig 5. Some of the values are not at the
acceptable level. The overall results from this
process are as in table 6.

www.psychologyandeducation.net

As shown in Table 6, the results from the initial
model failed to meet the suggested model fitness
criteria. The factor loading and the DR of the five
(5) indicators shows that the required minimum
thresholds are achieved, however, examination of
the goodness-of-fit measures revealed that the
model was not acceptable. Particularly, RMSEA
generated value is greater than the recommended
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value of 0.08. Thus the model was re-specified to Observ
rectify the problem. The final re-specification of ed |1 X2 | = 15. CEl | = .98
the model is as Fig. 6. variabl | |0 B 564 15
es
Fitness Indexes Estima
1. ChiSq=153564 ted X2/ 38 |RM 08
g: gf_\_,;uF 004 param | ~ Olaf [T 91 |SEA | |2
4. ChiSq/df = 3.891 eter
5. TLI =.961 Degree
6.  CFl=.985 of P- 00 97
7 NFI =.979 freedo |~ |4 [V@ |7 4 |[NFEI=1g
8. GFl =.986 ue
9. RMSEA = .082 m
Decisi
Fig.5 - Final measurement model for DR on MICEIE EERERIs

Fig.6 shows the re-specified model for the DR
measurement model. Upon freeing up of one
parameter through co-varying the error terms el
and e5, the required model fitness is achieved.
The results from this re-specification model are as
in table 7.

Table 7: Final DR measurement model results

Factor Loading

. S Recom
ICZ?' Cons :Ens]t . |CR P ﬁ/l mende
truct E|. d
ors ate C
level
4 .
DR .67 *x achiev
R I e A e N A B
9
DR | | o | 71]0 |124 | '15 achiev
2 7 9|51 |~* ed
0 5
DR < DR 77 |0 | 13.1 | ** '95 achiev
3 0 9106 |* ed
5 3
DR | | g |69 |0 |121|* '84 achiev
4 5 9|3 |* ed
5 2
DR | | g | 680|120 '74 achiev
5 9 8|50 |* ed
7 4
Goodness-of-fit measures
Model identification Mode! fiit
statistics
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Table 7 shows the results of the final DR
measurement model from CFA analysis. The
results indicate that both factor loading and the
generated values within are at the acceptable
level. It also indicates that the respective fitness
indices values in agreement with good-fit values.
Hence the model is accepted.

3.4  Assessment of Risk Management Culture
(RCA) Measurement Model

The relationship between the RCA construct and
its respective indicators is presented in Fig.7. The
factor loadings and the corresponding SMCs for
the five (5) indicators all meet the 0.50 and 0.30
thresholds respectively. However, RMSEA failed
to meet the desired level of acceptance which
necessitates model re-specification.

Fitness Indexes

ChiSq =21.202
df=5

P-Value = .001

TLI = .954
CFl=.977
NFIl =.970
GFl = .980
RMSEA = .087

CONOORLM=

ChiSq/df = 4.240

Fig.7 - Initial measurement model for RCA

Table 8 shows the detailed information about the
factor loading, SMC and the fitness statistics for
the initial model. Both measures of validity meet
the desired level. Similarly, the NFI, CFI and the,
X2/df satisfied the level of acceptance. However
RMSEA generated value is greater than the
acceptable limit. This requires the model to be re-
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specified in order to obtain its goodness of fit
criteria.

Table 8 - Initial measurement model for RCA

retained for inclusion in further analysis of the
structural model.

Factor Loading

Fitness Indexes

ChiSq =12.593
df=4

P-Value = .013
ChiSq/df = 3.148
TLI = .969

CFl = .938
NFI = .982
GFl = .988
RMSEA = .071

LoNoarLN=

Fig.8 - Final measurement model for RCA

Table 9 further clarifies the attainment of model
fitness for the RCA construct. After examination
of the M.1. a parameter was freed up by creating
co-variation between the error terms e3 and e4.
This resulted in scaling down the RMSEA to
acceptable value of .071. Therefore, the five
indicators are all retained for inclusion in the
subsequent analyses.

Table 9: Final measurement model for RCA

Ind Con | Est S S rF:ﬁﬁgn
icat struc |im | - |C.R. | P M
E ded
ors t ate C
level
RC| |RC [60| | | 63 achiev
Al A 5 5 ed
RC | [RC |71 |1 111 ., | |achiev
A2 A 9 11|46 ed
7
1
RC | [RC | .75 |1 114 | ., | |achiev
A3 A 3 11|56 ed
7
3
RC| |RC [73|1 112, '35 achiev
Ad A 4 1|87 ed
9
3
RC | [RC | .66 |1 |10.6 | 4., | |achiev
A5 A 8 |0]23 ed
3 6
Goodness-of-fit measures
Model identification Mog:ie! fit
statistics
Obser
ved 11 5 | _ 21. .97
variab | |0 | X |7 202 | CF' |77
les
Estim
ated |1 X2/ _ 42 |RMS | _|.08
param | |0 |df |~ 40 | EA 7
eter
Degre p.
e of]|_ _ .00 .97
freedo | ~ 5 |val = 1 NFI 10
m ue
(I)Dr?C'S' Model not accepted

Fig.8 depicts the re-specified of RCA
measurement model. Based on the figure, the
desired criteria for model acceptance are met.
Hence, the model is considered as final and
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Factor Loading
S Recom
::ai Cons :Er:’]t . |CR p ﬁ/l mende
truct E|. d
ors ate C
level
3 )
RC .58 fakad achiev
AL [IREA L - = ‘11 ed
) A4 .
RC 69 (110, | ** achiev
A2 | TRCA IS 17 lags |+ |8 |ed
3 3
: .6 .
RC 79 |1 (10, | ** achiev
A3 | IRCA I 130017 [+ |23 | ed
0 6
: .6 .
RC 78 |1 (10, | ** achiev
Ad | TRCA TS 130786 [+ |1 | ed
0 2
; 4 .
RC 66 |1 |10, |** achiev
A5 | TRCA TG 10613 |+ |2 |ed
5 5
Goodness-of-fit measures
Model identification Mogje! fit
statistics
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Observ
ed 11 s | _ 12. _1.98
variabl | =0 | X |7 |s03 |“F' |7 |s
es
Estima
ted | _|g XY |_ |31 22" o7
parame | daf |~ 48 |4 |1
ter
Degree .
of _ _ .01 _1.98
freedo | 4 jval | = 3 NFl = 2

ue
m
Decisi

Model accepted

on
Conclusion

This paper has presented the development and
assessment of four risk management related tools
for the performance of UAE public organizations.
The measurement models are Delphi Technique;
SWOT Analysis; Document Review and the
mediator that is Risk Management Culture. These
models were developed and assessed using
AMOS-SEM software. All the four measurement
were re-specified until achieved the model
goodness of fit criteria values. These models are
ready to be used in the structural model that relate
the risk management tools with the organisational
performance of UAE public organisation.
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