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Internal audit effectiveness as a boon to public
procurement performance: a multi mediation

model

Michael Karikari Appiah®*, Newman Amaning?, Paul Kwaku Tettevi®, Daniel Frimpong Owusu?®

and Emmanuel Opoku Ware?

Abstract: As part of Governments of Ghana efforts to deal with misappropriation
of public sector resources, the Internal Audit Agency Act, 2003 (Act 658) was
established to ensure probity, accountability, and transparency in the manage-
ment of public sector resources, yet there is a high Corruption Perception Index in
Ghana as asserted by the Transparent International 2021 release. To address this
concern, our paper is aimed to develop a new model to explain the extent to which
internal audit effectiveness (IAE) could be used to build strong organizational
resilience as a mechanism through which efficiency in public procurement could
be achieved while reducing public sector corruption incidence. Data have been
collected from a cross-section of public sector workers. The structural equation
modeling approach has been used to analyze the survey data. Our results have
shown that cultural, and strategic resilience dimensions of organizational resili-
ence significantly mediate the relationship between IAE and procurement perfor-
mance. These results have implications for re-enforcement of audit regulations to
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This paper argues that in the midst of other prio-
rities the Governments of Ghana have upscaled
measures to deal with misappropriation of public
sector resources. The Internal Audit Agency Act,
2003 (Act 658) was established to ensure probity,
accountability, and transparency in the manage-
ment of public sector resources, yet there is a high
Corruption Perception Index in Ghana as asserted
by the Transparent International 2021 release.
This paper investigates the extent to which IAE
could be used to build strong organizational resi-
lience as a mechanism through which efficiency in
public procurement could be achieved. The study
has discovered that contextual variables such as
internal audit independence, internal audit staff
competency, and top management support for
internal audit functions are significant contribu-
tors towards internal audit effectiveness. Again,
these variables work together to ensure organi-
zational resilience which drive procurement best
practices and enhance overall public procurement
performance. Moreover, the study re-enforces
internal audit regulations (Act, 2003, (Act 658) to
eenhance transparency, accountability and prob-
ity in managing public sector resources.
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ensure transparency in managing public sector resources with a focus on reducing
negative public sector corruption perception.

Subjects: Economics and Development; Economics; Political Economy; History of Economic
Thought; Finance; Business, Management and Accounting

Keywords: Internal audit effectiveness; organizational resilience; procurement
performance; SEM; Ghana

1. Introduction

The United Nations (UN) 2030 Agenda for Sustainable Development has necessitated urgent need
to reenforce strong institutions, Peace, and Justice as established in the SDG 16 as part of the
global wider efforts to deal with corruption incidence which is consistent with the Governments of
Ghana efforts to deal with misappropriation of public sector resources. The Internal Audit Agency
Act, 2003 (Act 658) in Ghana for instance, was established to ensure probity, accountability, and
transparency in the management of public sector resources, yet there is a high Corruption
Perception Index in Ghana as asserted by the Transparent International 2021 release (Appiah
et al.,, 2022). Apparently, the rate of corruption among Public Officials in Africa partly accounts for
the weak and slow economic, social, and political development in the continent. It has detrimental
effects on good governance, economic growth and ultimately basic freedoms which include but
not limited to citizens right to hold governments accountable or freedom of speech. The central
proposition of this paper is that there is a symbiotic relationship between internal audit, organiza-
tional resilience and public procurement performance which has not been adequately explored in
the wave of high corruption perception (Appiah et al., 2022; Changalima et al., 2022; Hazaea et al.,
2021; Huy et al,, 2020).

Our paper is interested to establish the roles of internal audit effectiveness (IAE), and organiza-
tional resilience on public procurement efficiency in order to reduce the menace of financial
profligacy and opulence among public officials (Gaosong & Leping, 2021; Josh & Karyawati,
2022; Kannan, 2021). Thus, effective procurement combines planned and actual procurement
resources to achieve planned goals and objectives (Barbanti et al., 2022; Chesseto et al., 2019;
Kiage, 2013). According to the Institute of Internal Auditors (IIA) internal audit is an independent
and objective audit and advisory service designed to add value to an organization’s operations,
management, risk management and internal control (Institute of Internal Auditors, 2016). Internal
audit controls work by analyzing and evaluating the scope and capability of other controls to reach
its conclusion. Internal audit equips organizations with investigations, proposals, data, and recon-
ciliations related to the audited activity (Lenz et al., 2014; Roussy et al., 2020). Generically, the
audit regulation is aimed to ensure that auditors comply with good practice standards and that
they are competent and independent when conducting audits. All of these elements are consid-
ered important to auditors’ ability to detect and report material misstatements in financial
information (Kannan, 2021; Roussy et al., 2020). Relatedly, Quaye (2019) averred that for internal
audit to be effective, it must clearly define its objectives and achieve them. Accordingly, Tackie
et al. (2016) argued that IAE is usually measured by the end result or output of the internal audit.
Audit measures are the first reinforcement of the basic pillars of accountability, as they enable the
monitoring and control of public institutions. Thus, audits reinforce confidence in the democratic
system, prevent corruption and abuse of power, improve the functioning, efficiency, responsive-
ness and learning capacity of organizations and, ultimately, increase the legitimacy of boards of
directors (Dzikrullah et al., 2020; Harris, 2014; Josh & Karyawati, 2022).

This paper aims to develop a new model to explain the extent to which IAE could be used to
build strong organizational resilience as a mechanism through which efficiency in public procure-
ment could be achieved while reducing public sector corruption incidence. Evidence from extant
literature suggests that public institutions are often subject to control systems designed to ensure
accountability and limit the power of boards of directors. These systems include controls that can
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be performed by individuals inside or outside the controlled entities (Fonseca et al., 2020; Khalid &
Sarea, 2020). The role of internal audit has been linked to efficiency in public procurement. In his
seminal work Kheir (2018) evaluated the contribution of internal audit to the procurement of
goods and services in public organizations, and reported that internal audit gives an average score
of 56 percent for policies and procedures that provide clear guidance to the procurement depart-
ment. Besides, IAE is vital in assessing and managing risks in the purchasing department.
Moreover, Thumbi and Mutiso (2018) found that in most cases, procurement process reviews
include both compliance and performance reviews. The compliance criteria against which the
procedure is assessed are based on the applicable legal framework in the specific context of the
Public Procurement Act. The procurement process must be designed to maximize competition in
public procurement and ensure value for money.

This paper contributes immensely to exiting knowledge stocks different ways. The first contribu-
tion of this paper is that it is among the very few (Gaosong & Leping, 2021; Josh & Karyawati, 2022;
Kannan, 2021) to develop a new research model to explain how IAE is linked through organiza-
tional reliance mechanisms in order to attain efficiency in public procurement practices. The new
model has disintegrated organizational resilience into cultural, strategic and relationship. We have
separately tested how each of these sub-dimensions of organizational resilience is able to mediate
the relationship between IAE and procurement performance. Secondly, our paper contributes to
contextual variables development and their effects on procurement performance. For instance, the
extent to which contextual factors such as IAE, cultural resilience, strategic resilience and relation-
ship resilience directly affect public procurement performance. As evident in extant literature
(Gaosong & Leping, 2021; Josh & Karyawati, 2022; Kannan, 2021; Khalid & Sarea, 2020; Al
Nuaimi et al., 2020), the focus has always been on determinants of IAE. Our paper extends beyond
IAE with new evidence from developing economy context. Thirdly, our paper presents immense
theoretical contribution. Our new model has been developed by integrating agency theory and
institutional theory for form new synergy which offer robust predictability in predicting public
procurement performance using a structural equation modeling (SEM) approach with consistent
and high reliability. The following specific objectives have been formulated to guide the study:

(1) To examine the extent to which each dimension of organizational resilience (cultural resi-
lience, strategic resilience, relationship resilience) mediates the relationship between IAE
and public procurement performance.

(2) To examine the direct relationships between organizational resilience (cultural resilience,
strategic resilience, relationship resilience) and public procurement performance.

(3) To examine the relationships between IAE and public procurement performance.

The rest of our paper is divided into the following sections: The section 2, presents review of
literature, the section 3 presents research methodology, the section 4, presents results and
discussions, the final section presents conclusions and implications of the study.

2. Literature review

The underpinning theories for the current study comprise Agency theory and institution theory.
Agency theory has been widely used to explain and predict the performance of internal auditors in
most accounting literature. This theory stipulates that there is a relationship between agents and
principals in ensuring public procurement effectiveness and efficiency. The agent are the techno-
crats (internal auditors) while government of Ghana and the procurement regulators serve as
principal. The principals set the rules and then agent enforces these rules. In nut shell, for public
procurement to be effective, there is the need for both the agent and principal to work on equal
harmony (Mitnick, 2013). Relatedly, DiMaggio and Powell(1983) have argued that institutional
theory explains and predict observable behaviors of organization conforming to ever-increasing
pressures. This theory fundamentally argues that there are support and regulations that work
together to enhance public sector performance. For instance, the Public Procurement Act as well as
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Figure 1. Research framework.
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the Internal Audit Act are parts of the Ghana’s public sector regulations to ensure accountability,
probity and transparent in the use of public sector resources. Previous studies (Appiah et al., 2022;
Kabuye et al., 2019; Rahayu & Rahayu, 2020; Sofyani et al., 2020; Tran et al., 2020; Tumwebaze
et al., 2018) have argued that internal audit and procurement performance are linked. For
instance, Jembe and Wandera (2019) found that accountability in procurement has a significant
impact on procurement performance, especially in procurement, with the right skills to address all
critical and emerging procurement issues in terms of proper procurement plans and working in
accordance with the law as a guide for all procurement activities. Moreover, David (2019) revealed
that that internal audit skills, procedures and independence have a positive impact on the con-
tribution of internal audit to the performance of procurement functions in local government. Again,
this paper argues from the perspectives of agency theory, and institutional theory frameworks.
While the agency management theory is applied in the context that the agent or manager, i.e., the
internal auditor, must be reliable and competent to protect the client’s resources, the institutional
theory postulates the needs to comply with standards of audit regulations while controlling
financial behavior of public officers relating to procurement of goods, services and public works,
whether in parts or full. We argue that the synergy of these theories could better explain the
relationships between IAE, organizational resilience and procurement as indicated in Figure 1. IAE
is used in this paper refers to the extent to which public organizations are able to work indepen-
dently through objective assurance and consulting in order to add value and enhance public sector
operational effectiveness. Organizational resilience refers to the ability of public organization to
proactively and reactively address uncertainties affecting its operations whiles procurement per-
formance as used in this paper refers to the ability of the public organizations to effectively and
efficiently procure goods, services and works without violating value for money requirements
(Appiah et al., 2022; Kabuye et al., 2019; Sofyani et al., 2020).

Page 4 of 19



Karikari Appiah et al., Cogent Economics & Finance (2023), 11: 2164968 *;‘ Cogent oo economics & ﬁ nance
https://doi.org/10.1080/23322039.2023.2164968

2.0.1. Relationships between IAE, organizational resilience and public procurement
performance

The first assumption of the paper is that IAE relates to organizational reliance in the context of
public sector. The second assumption of the paper is that IAE relates to public procurement
performance. Internal auditing is considered an important tool for controlling an organization’s
management and performance (IIA, 2010). Initially, internal audit focused on compliance, finan-
cial management and asset protection (Dellai et al.,, 2016). In recent years, the areas in which
internal audit is applied have expanded and increased in value. The IIA has asserted that internal
audit is an independent and objective assurance and advisory activity designed to add value and
improve the performance of an organization. It helps organizations achieve their objectives by
providing a systematic and disciplined approach to assessing and improving the effectiveness of
risk management, control and governance processes (IIA, 2017). According to Mihret (), the IAE
consists of several elements, including ensuring that management procedures are adequate to
identify and monitor observable risks and that the internal control systems in place are operating
effectively. It also includes a robust process for communicating risks and assurances to manage-
ment and an objective assurance that management receives sufficient quality assurance and
reliable information from the board (Badara & Saidin, 2013; Dittenhofer, 2011; Maribe, 2010).
Besides, Ljubisavljevi¢ and Jovanovi (2011) conclude that internal audit is successful when it
adds value to the organization’s internal control and risk management processes. The effective-
ness of internal audit goes a long way to develop resilience against risk, uncertainty, mismanage-
ment and embezzlement of public funds whiles improving organizational efficiency and
effectiveness. In the light of the discussions herein, the paper hypothesizes as follow:

H1,.c: IAE has positive and significant effect on organizational resilience dimensions.
H2: IAE has positive and significant effect on public procurement performance.

2.0.2. Organizational resilience and public procurement performance

The third assumption of the paper stems from the argument that a resilience organization can
readily become effective and efficient. The concept of resilience has emerged in various contexts
and emphasizes the need to improve a system’s ability to continue functioning in the face of
disruptive events, such as internal and external fluctuations, changes, disruptions, and surprises
(Hollnagel et al., 2007; Lay et al.,, 2015; Lee et al., 2013). Organizational resilience entails a dynamic
structure of an organization, encompassing both typological and quantitative aspects and includ-
ing processes such as reintegration, identity management, communication networks, emotional
labor, and adaptation through improvisation (Ishak & Williams, 2018). Again, Kendra and
Wachtendorf (2003) argued that organizations become resilient through preparedness, suggesting
that preparedness is not related to specific events but develops the skills and activities needed to
cope with a range of unexpected events. More recently, Somers (2009) has argued that “resilience
is not just about survival, but about identifying potential risks and taking precautions so that
organisations can thrive even in the face of failure”. The term “resilience” refers to the ability of
a system, such as an ecosystem, economy, society or organisation, to return to its normal state
after a disruptive event that changes its state (Annarelli & Nonino, 2016; Olsson et al.,, 2015; Pal
et al,, 2014). In addition, some researchers (Linnenluecke, 2017; McManus et al., 2008; Mumby &
Bozec, 2014; Somers, 2009) have argued that organizational resilience include anticipating and
avoiding potential threats before they occur, which is contrary to the definition of resilience as “the
ability to learn to manage and recover from unexpected threats. It is very clear from the ongoing
presentation that public organizations with strong institutional resilience are most likely to per-
formance better in terms of managing procurement activities. The study therefore hypothesizes as
follows:
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H3,.c: Organizational resilience dimensions have significant and positive effect on procurement
performance

H4, .. Organizational resilience dimensions have significant mediating effects on the relationship
between IEA and procurement performance

3. Research methodology

3.1. Setting of the study

This paper is limited to public sector of Ghana which comprises government-controlled enterprises
of all levels, e.g., districts, regions. This sector excludes voluntary organizations and private
corporations. The sector is the main provider of main social and other amenities in the country
such as educational facilities, health facilities, road systems, sport facilities among others.
Specifically, this paper centered on public agencies in Kumasi and Accra Metropolitan areas.
These two Metropolitan Areas are the largest in Ghana interns of population, public administration,
and commerce activities. Prior researchers have argued that over seventy percent of total
Government budget is spent on procurement of goods, services and public works. As a result,
public procurement and IAE are very much intense in these metropolitan areas. For these reasons
it has been appropriate to investigate the relationship between IAE, organizational resilience and
public procurement performance within the aforementioned settings.

3.2. Research design

This study is anchored on the objectivist research paradigm, the positivist ontology, and quantita-
tive research methodology. Quantitative research approach has been employed to examine the
relationship between IAE, organizational resilience and public procurement performance, because
it is based on mathematical, statistical or computer methods to examine measurable or quantifi-
able data. Besides, quantitative research has been used to generalize the phenomenon or opinion
being studied. Besides, survey strategy has been used, which involve collection of opinions and
perceptions from representatives of the target population after which inferences could be made to
the large population where the samples were drawn. Survey design was used due to its cost
effective, large sample size, and generality of findings.

3.3. Population and sampling procedures

The main population of the study comprises government-controlled enterprises of all levels e.g.,
districts, regionals, and national levels within the Kumasi and Accra Metropolitan Areas. The target
population of the study comprises public procurement officers, inventory managers, public accoun-
tants, public finance officers, designated internal and external auditors. The sample size for the
study has been chosen following rule of ten principles. This rule postulates that the number of
paths which have been directed towards a latent variable in SEM is multiple by ten (10) to
determine the minimum sample requirements. As should in Figure 1 the total number of paths
directed towards a latent variable is 10. Therefore, (10*10 = 100). Given the minimum required
sample size as 100, the paper sampled 200 participants and obtained 67.5 response rate. The
participants in this paper have been selected by probability sampling. Using probability sampling,
each person has the same chance of being selected from a population. The aim is to find samples
that broadly represent the characteristics of the population. Random sampling procedure has
followed to select the participants because it’s very effective when it comes to reducing sampling
error and ensuring representativeness.

3.4. Constructs measurement and data collection instrument

All the measurement scales for the study have been adopted from previous studies. For instance,
organizational resilience scale was adopted from Chowdhury and Quaddus (2017), procurement
performance scale was adopted from Nyamai and Ismail (2018), finally IAE scale was adopted
from Mihret (). Survey questionnaire has been the main data collection instrument used in this
study. The survey data are data collected from a sample of respondents from a large population.
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The effectiveness of the survey design has been determined by factors related to the data
collection in the survey, such as the method of contact between the interviewer and the respon-
dent (offline), the way the information has been communicated to the respondents, etc. A face-to-
face survey has been used in this study. Collecting information from respondents in face-to-face
meetings is much more effective than other means of communication, as respondents tend to
trust the interviewers and tend to give honest and clear answers about the topic. The survey has
been conducted in among public officials. The participants responses have been rated on a five-
point scale (strongly disagree = 1 and strongly agree = 5). Previous researchers have argued that
the 5-point Likert type scale is very effective. The participants were requested to select from the
scales the relevant statements related to IAE, organizational resilience and public procurement
performance.

3.5. Data analysis and scale validations

Smart Partial Least Square version 3.3.1 has been used to analyze the data. Specifically, variance-
based SEM strategy has been used. The PLS-SEM describes a flow chart for evaluating the
measurement model (external model). It includes the evaluation of structural (internal) models
such as convergent validity test, discriminant validity test (cross validity), average variance
extracted (AVE) validity test, composite reliability test, R-square (value) test, cross validity test
and hypotheses test. The conceptual model describes the relationship between the predictor
variables. Mediation occurs when there is a third mediating factor between two other related
constructs. In other words, changes in the exogenous construct leads to changes in the mediating
variable, which in turn leads to changes in the endogenous construct. The mediating factor thus
determines the nature of the relationship between the two components (i.e., the underlying
mechanism or process). The causal mechanism between exogenous and endogenous constructs
can be explained by analyzing the strength of the relationship between the mediating variable and
other constructs. In Smart-PLS, the results of the PLS-SEM algorithm and bootstrap procedure
include the direct effect, total indirect effect, specific indirect effects, and total effect. These
results, which are available in the Smart-PLS results summaries, allow for mediator analysis (e.g.,
as suggested in Hair et al., 2017). It should be noted that Smart-PLS results allow for the analysis
of models with single or multiple mediators (i.e., parallel or sequential mediation). In this paper
multiple mediation analyses have been conducted. The mediating effect is based on the following
three conditions:

(a) full mediation (indirect effect only);
(b) partial mediation (both direct and indirect effects);
(c) no intermediation (no indirect effect).

3.6. Ethical considerations

Since the paper requires participation of human subjects, some ethical considerations were made.
Before the start of the survey each participant was given the consent letter. All those who
accepted to participate in the study were guaranteed the following: Voluntary participation,
protection from harm, respect for human right, anonymity and confidentiality of participants.
These considerations have been made throughout study.

4. Results and discussions

4.1. Descriptive statistics—composite means and composite standard deviation and
normality test

The composite means, composite standard deviations, and normality test using skewness and
Kurtosis have been presented in the Table 1. The results have shown that cultural resilience as
a sub-dimension of organizational resilience had the highest composite mean score of 4.175 with
a corresponding composite standard deviation score of 0.837, procurement performance had
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Table 1. Descriptive statistics—composite means and composite standard deviation

Composite
Mean | Composite = Standard standard
Variable Indicator = value mean deviation dev. Kurtosis | Skewness
Cultural CR1 4044 4175 0.842 0.837 -0.40 -0.53
resilience CR2 bbbl 0.717 -0.52 -0.90
CR3 4,037 0.954 054 | -085
Internal audit | IAE1 3.770 3.939 1.128 0.935 -0.39 -0.56
effectiveness ¢, 3911 0.839 1.84 -0.97
IAE3 4.222 0.786 -1.27 -0.41
IAEL 3.904 1.025 0.07 -0.80
IAES 3.889 0.900 0.40 -0.51
Procurement | PP1 3.696 4.056 1.117 0.832 -0.82 -0.43
performance | pp, 4178 0.769 -1.25 -0.31
PP3 4000 0.760 -127 | -0.53
PP4 4.052 0.846 -0.41 -0.54
PPS 4356 0.672 1.61 -1.01
Relationship | RR1 3.926 3746 | 0875 1.080 —048 | -0.45
fesilience RR2 3.593 1.231 -0.71 -0.55
RR3 3.689 1.092 -0.61 -0.59
RR4 3.807 1.151 0.12 -0.85
RR5 3.719 1.052 -1.07 -0.34
Strategic SR1 3.600 3.63 1.123 1.137 -0.50 -0.58
resilience SR2 3.548 1.287 -1.25 -0.37
SR3 3.563 1.030 -0.01 -0.64
SR 3.837 1.110 043 | -075

the second highest composite mean score of 4.056 with a corresponding composite standard
deviation score of 0.832. IAE had the third highest composite mean score of 3.939 with
a corresponding composite standard deviation of 0.935. strategic resilience had least composite
mean score of 3.63 with a corresponding standard deviation score of 1.080. These results imply
that there is an inverse relationship between the composite mean values and the composite
standard deviations values. As seen in the Table 1, the composite mean scores decrease with an
increasing composite standard deviation score. To assess the normality of the data distribution the
values of skewness and kurtosis were assessed. According to Hair et al. (2017) and Bryne (2010),
a set of data is considered as normal distributed if the value of skewness is between -2 to 2 and
kurtosis is between -7 to 7. Skewness and kurtosis, respectively, measure symmetry and peaked-
ness of a distribution. The results from the study have showed that both skewness and kurtosis
scores are within the accepted normal distribution range. Therefore, the data are normally
distributed.

4.2. Scale validation—convergent validity and discriminant validity

Table 2, presents results on scale validations focusing on discriminant validity and convergent validity.
To assess the extent to which discriminant validity has been met in the model, 2 techniques have
been utilized. As showed in Table 2, the square root of the values of AVE as showed in the diagonal
have been compared with the inter-construct correlations values and the results have shown that the
square root of AVEs far exceeded the correlated values (Fornell and Larcker, 1981). That implies that
the constructs are unrelated suggesting that discriminant validity has been established. For
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Table 2. Scale validation - discriminant validity and convergence validity

CA CR AVE CR IAE PP RR SR
Cultural resilience 0.791 0.831 0.624 0.790
Internal audit 0.726 0.820 0.568 0.522 0.734
effectiveness
Procurement 0.828 0.879 0.594 0.850 0.675 0.771
performance
Relationship 0.877 0.912 0.676 0.521 0.729 0.694 0.822
resilience
Strategic resilience | 0.712 0.821 0.539 0.430 0.621 0.648 0.632 0.734

CA = Cronbach alpha; CR = composite reliability; AVE = average variance extracted; CR = cultural resilience;
IAE = internal audit effectiveness; PP = procurement performance; RR = relationship resilience; SR = strategic
resilience. Italic values in the diagonal row are square roots of the AVE.

robustness, a second assessment has been conducted as showed in the Table 3, using called
Heterotrait-Monotrait Ratio (HTMT). This test required that for discriminant validity to be established
the HTMT ratios should not exceed 0.90 (Henseler et al., 2015). The results have showed that HTMT
ratio from the model ranged from 0.56 to 0.808 which is less than 0.90. Therefore, discriminant
validity has been attained in the model. Besides, as showed in the Table A1, and Figures 2, the cross-
loading results have shown that the factors load higher into their respective constructs as compared
to other constructs further suggesting that discriminant validity has been achieved in the structural
model. Conversely, convergent validity has been assessed in the model using composite reliability
(CR) and Cronbach alpha (CA) values and AVE. The model to pass convergent validity test CR scores
should be 0.70 or better, CA scores should be 0.70 or better, and AVE scores should be 0.50 or better.
As showed in the Table 2, the results have showed that AVE scores ranged from 0.521 to 0.676 which
suggests that the model has exceeded the minimum requirement for AVE test. Again, CA scored
ranged from 0.726 to 0.828 which suggest that the model has exceeded the minimum requirement
for CA test. Finally, CR scores ranged from 0.820 to 0.912 which suggest that the model has exceeded
the minimum requirement for CR test. Clearly from the above, the model has far exceeded the
requirement to pass convergence validity test as detailed in Table 2. Figure 3 and 4 respectively
show the factor loadins and path coefficients.

4.3. Evaluation of the structural model

As suggested by Hair et al. (2014), there are steps to evaluate the structural model. Namely,
hypotheses testing, path coefficients, coefficient of determination (R-squared), effect size
(f-squared) and predictive relevance (Q-squared) and blindfolding. The steps have been described
in detail below. First, the collinearity potential has been assessed for each item. As shown in Table

Table 3. Heterotrait-Monotrait ratio

Internal
Cultural audit Procurement | Relationship Strategic
resilience effectiveness = performance pesilience pesilience
Cultural
resilience
Internal audit 0.737
effectiveness
Procurement 0.563 0.745
performance
Relationship 0.658 0.785 0.799
resilience
Strategic 0.575 0.740 0.808 0.718
resilience
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Figure 2. A map showing the
locations of Kumasi and Accra.

Figure 3. Cross loadings and
path coefficient.

0.680 g gos Regiisgce 0.760 0.898
Pl A .

RR1 RR2 RR3 RR2 RRS

A2, the values of the variance inflation factor (VIF) for all items in the structural model ranged
from 1.169 to 3.499, which is below the recommended minimum threshold of 5.0 (Hair et al,,
2014). Therefore, serious collinearity problem has not been demonstrated in this study.

4.4. Structural model—hypothesized paths, paths coefficients, and hypotheses testing

As showed in Table 4 and Figure 4, the structural model has been assessed. Using R-squared, and
T-statistics to the predictive power of the model as well as hypothesis testing have been respec-
tively carried. The result shows that cultural resilience has significant and positive effect
(Beta = 0.631, T-value = 12.226, P-value = 0.000) on procurement performance. Again, the results
show that IAE has significant and positive effect (Beta = 0.522, T-value = 8.846, P-value = 0.000) on
cultural resilience. Also, the result shows that IAE has significant and positive effect (Beta = 0.675,
T-value = 14.431, P-value = 0.000) on procurement performance. The result similarly shows that
IAE has significant and positive effect (Beta = 0.729, T-value = 22.887, P-value = 0.000) on
relationship resilience. In addition, the result shows that IAE has significant and positive effect
(Beta = 0.621, T-value = 15.619, P-value = 0.000) on strategic resilience. The result likewise shows
that strategic resilience has significant and positive effect (Beta = 0.211, T-value = 3.015,
P-value = 0.003) on procurement performance. On the contrary, the result show that relationship
resilience has insignificant but positive effect (Beta = 0.115, T-value = 1.437, P-value = 0.151) on
procurement performance. These results imply that IAE has significant effect on procurement
performance and with the exception of relationship resilience which has insignificant effect on
procurement performance, all the dimensions of organizational resilience have significant effect
on procurement performance. In other words, internal audit staff competency, internal audit
independence, as well as top management support for internal audit functions work together to
develop fierce resilience culture. Therefore, we maintain that IEA is a driver of public firm
resilience.
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Figure 4. Structural model and
hypothesized paths.

Table 4. Structural model

Path
Hypothesized Paths R? coefficients | Total effects Results
Hla IAE -> SR 0385 0.621*** 0.621*** Supported
H1b IAE -> CR 0.272 0.522%* 0.522%* Supported
Hlc IAE -> RR 0.531 0.729*** 0.729*** Supported
H2 IAE -> PP 0.841 0.675*** 0.131** Supported
H3a CR ->PP 0.631*** 0.631*** Supported
H3b SR -> PP 0.211** 0.211** Supported
H3c RR -> PP 0.115™ 0.115 Not supported
Indirect (mediating) effects
H4a IAE -> SR -> PP 0.131** Supported
H4b IAE -> CR ->PP 0.329*** Supported
Hac IAE -> RR -> PP 0.084™ Not supported

CR = cultural resilience; IAE = internal audit effectiveness; PP = procurement performance; RR = relationship resilience;
SR = strategic resilience; *p < 0.10, **p < 0.05; ***p < 0.001; ns = not significant.

Strategic
Resilience

Procurement

Internal Audit
bbb i Performance

Effectiveness

A Cultural Resilience 0.115

Relationship
Resilience

The result shows that cultural resilience significantly mediates (Beta = 0.329, T-value = 8.010,
P-value = 0.000) the relationship between IAE and procurement performance. Also, the result
shows that strategic resilience significantly mediates (Beta = 0.130, T-value = 2.973,
P-value = 0.003), the relationship between IAE and procurement performance. Conversely, the
result shows that relationship resilience insignificantly mediates (Beta = 0.084, T-value = 1.421,
P-value = 0.156) the relationship between IAE and procurement performance. These results imply
that although in rare cases effective internal audit practices could positively affect procurement
performance. Meanwhile, our results have revealed that internal audit functions require
a mechanism through which to effectiveness predict procurement performance. The study has
specifically revealed that cultural resilience and strategic resilience significantly mediate the
relationship between IAE and procurement performance.

4.5. Predictive relevance (Q?)

Q-squared is a measure of the predictive ability of the model. It focuses on the value of the
endogenous variables of the model. The predictability of a structural model can be assessed using
the Stone-Gaisser criterion. The test stipulates that as a rule of thumb the value of the endogenous
variables should not be zero. That is any test score greater than zero suggests that the models
have predictive relevance. As shown in Table 5, the predictive adequacy of the model is assessed
by estimating the redundancy score, which is cross-validated using the blind folding PLS-SEM
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method. For Model 1, the cross-validated redundancy score for the endogenous variable (CR) is
greater than zero, indicating that the model is adequate for prediction. For model 2, the cross-
validated index for the endogenous variable (PP) is greater than zero, indicating that the path
model has predictive validity. In the Model 3, the cross-validated index for the endogenous
variable (RR) is greater than zero, indicating that the path model has predictive validity. Finally,
the cross-correlation coefficient for the endogenous variable (SR) in model 4 is greater than zero,
indicating that the path model has predictive validity.

4.6. Discussion

This study was conducted to examine the extent to which each dimension of organizational
resilience (cultural resilience, strategic resilience, relationship resilience) mediates the relationship
between IAE and public procurement performance; examine the direct relationships between
organizational resilience (cultural resilience, strategic resilience, relationship resilience) and public
procurement performance, and examine the relationships between IAE and public procurement
performance. The study has revealed that cultural resilience has significant and positive effect on
procurement performance. Again, the results show that IAE has significant and positive effect on
cultural resilience. Also, the result shows that IAE has significant and positive effect on procure-
ment performance. The result similarly shows that IAE has significant and positive effect on
relationship resilience. Previous studies (Appiah et al., 2022; Kabuye et al., 2019; Rahayu &
Rahayu, 2020; Sofyani et al., 2020; Tran et al., 2020; Tumwebaze et al., 2018) have argued that
internal audit and procurement performance are linked. For instance, Jembe and Wandera (2019)
found that accountability in procurement has a significant impact on procurement performance,
especially in procurement, with the right skills to address all critical and emerging procurement
issues in terms of proper procurement plans and working in accordance with the law as a guide for
all procurement activities. Moreover, David (2019) revealed that that internal audit skills, proce-
dures and independence have a positive impact on the contribution of internal audit to the
performance of procurement functions in local government.

In addition, the result shows that IAE has significant and positive effect on strategic resilience.
The result likewise shows that strategic resilience has significant and positive effect on procure-
ment performance. On the contrary, the result show that relationship resilience has insignificant
but positive effect on procurement performance. These results imply that IAE has significant effect
on procurement performance and with the exception of relationship resilience which has insignif-
icant effect on procurement performance, all the dimensions of organizational resilience have
significant effect on procurement performance. Prior studies (Barbanti et al., 2022; Gaosong &
Leping, 2021; Josh & Karyawati, 2022; Kannan, 2021) have argued that IAE exerts influence on
organizational resilience which could eventually lead to effective procurement practices in the
context of Ghanaian public sector. In other words, internal audit staff competency, internal audit
independence, as well as top management support for internal audit functions work together to
develop fierce resilience culture. Therefore, we maintain that IEA is a driver of public firm
resilience.

Table 5. Construct cross validated redundancy

SSO SSE Q? (=1-SSE/SSO)

Cultural resilience 405.000 339.538 0.162
Internal audit 675.000 675.000

effectiveness

Procurement 675.000 349.322 0.482
performance

Relationship resilience 675.000 445.170 0.340
Strategic resilience 540.000 430.926 0.202
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The result shows that cultural resilience significantly mediates the relationship between IAE and
procurement performance. Also, the result shows that strategic resilience significantly mediates
the relationship between IAE and procurement performance. Conversely, the result shows that
relationship resilience insignificantly mediates the relationship between IAE and procurement
performance. These results imply that although in rare cases effective internal audit practices
could positively affect procurement performance. Meanwhile, our results have revealed that inter-
nal audit functions require a mechanism through which to effectiveness predict procurement
performance. The study has specifically revealed that cultural resilience and strategic resilience
significantly mediate the relationship between IAE and procurement performance which is con-
sistent with prior studies (Barbanti et al., 2022; Gaosong & Leping, 2021; Josh & Karyawati, 2022:
Kannan, 2021).

5. Conclusions and implications

The main purpose of this study was to develop a new model to explain the extent to which IAE
could be used to build strong organizational resilience as a mechanism through which efficiency in
public procurement could be achieved. The study has revealed that IAE has positive effect on
organizational resilience and procurement performance. Besides, organizational resilience has
positive effect on procurement performance. Also, cultural and strategic resilience dimensions of
organizational resilience significantly mediate the relationship between IAE and PPP. The results
expand prior works (Gaosong & Leping, 2021; Josh & Karyawati, 2022; Kannan, 2021) on IAE by
linking it to organizational resilience, and public procurement performance in Ghana where paucity
of studies has been conducted. Besides, the results tease out need to re-enforce audit regulations
to ensure transparency in managing public sector resources.

Theoretically, our paper has implications on expansion of existing theories. For instance, agency
theory and institutional theory have been merged to create a new research model to explain how
IAE is linked through organizational reliance mechanisms in order to attain efficiency in public
procurement practices to solve corruption related issues in the procurement of public related
goods, and services. The new model has disintegrated organizational resilience into cultural,
strategic and relationship using a SEM approach with is consistent, and has high reliability. We
have separately tested how each of these sub-dimensions of organizational resilience is able to
mediate the relationship between IAE and procurement performance. We have established in this
paper that cultural resilience and strategic resilience are the strongest mechanisms through which
IAE can be felt on public procurement best practices such as compliance with the required
regulations (Appiah et al., 2022; Jembe & Wandera, 2019; Kabuye et al., 2019; Rahayu &
Rahayu, 2020; Sofyani et al., 2020; Tran et al., 2020; Tumwebaze et al., 2018) have argued that
internal audit and procurement performance are linked.

In practical and policy terms, this paper has implications on internal auditing and public
procurement practices. The study has discovered that contextual variables such as internal audit
independence, internal audit staff competency, and top management support for internal audit
functions are significant contributors towards IAE. Again, these variables work together to ensure
organizational resilience which drive procurement best practices and enhance overall public
procurement performance. Moreover, our paper extends beyond IAE with new evidence from
developing economy context. Besides, the results have implications on the need to re-enforce
audit regulations (Act, 2003, (Act 658) to ensure transparency in managing public sector resources.
This paper has a limitation which could be resolved by future studies. Future considerations should
be given to internal audit role, value for money and sustainable procurement practices (Appiah
et al, 2022; Kabuye et al.,, 2019; Tran et al., 2020) Moreover, the relationship between internal
audit and financial sustainability reporting should also been considered in the context of devel-
oping countries. Again, comparative studies involving two or more specific sectors should be
considered in the future with respect to IAE, organizational resilience and procurement
performance.
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Appendix A. Cross loadings

Table Al. Cross loadings

Internal
Cultural Audit Procurement | Relationship Strategic
Resilience Effectiveness | Performance Resilience Resilience
CR1 0.834 0.380 0.784 0.459 0.439
CR2 0.854 0.355 0.686 0.486 0.281
CR3 0.668 0.514 0.518 0.274 0.283
IAE1 0.433 0.644 0.481 0.521 0.439
IAE2 0.261 0.663 0.302 0.430 0.306
IAE3 0.394 0.821 0.536 0.667 0.482
IAE4 0.300 0.673 0.414 0.458 0.459
IAE5 0.383 0.641 0.550 0.399 0.430
PP1 0.631 0.696 0.700 0.635 0.632
PP2 0.679 0.542 0.837 0.538 0.555
PP3 0.629 0.512 0.796 0.481 0.444
PP4 0.714 0.386 0.791 0.507 0.381
PP5 0.612 0.436 0.721 0.493 0.460
RR1 0.437 0.658 0.573 0.680 0.459
RR2 0.480 0.676 0.661 0.895 0.618
RR3 0.398 0.539 0.545 0.858 0.738
RR4 0.366 0.461 0.432 0.760 0.553
RRS 0.433 0.606 0.589 0.896 0.638
SR1 0.356 0.326 0.510 0.423 0.608
SR2 0.055 0.404 0.281 0.514 0.701
SR3 0.304 0.489 0.420 0.514 0.750
SR4 0.457 0.567 0.622 0.668 0.855
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Appendix B. Variance inflation factor

Table A2. Output of variance inflation factor (VIF) test

VIF
CR1 1.663
CR2 1.792
CR3 1.169
IAE1 1.222
IAE2 1.550
IAE3 1.749
IAE4 1.434
IAE5 1.321
PP1 1.367
PP2 2.292
PP3 1.941
PP4 1.794
PP5 1.547
RR1 1.505
RR2 3.499
RR3 3.206
RR4 2.392
RR5 2.071
SR1 1.193
SR2 1.396
SR3 1.559
SR4 1.693

CR = cultural resilience; IAE = internal audit effectiveness; PP = procurement performance; RR = relationship resilience;
SR = strategic resilience.
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