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Links between knowledge management and organisational sustainability: 
does the ISO 9001 certification have an effect?
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aBusiness and Management, Tishk International University, Sulaimani, Iraq; bBusiness and Management, Charmo University, Sulaimani, 
Iraq; cJönköping International Business School, Jönköping University, Jonkoping, Sweden

ABSTRACT
This study’s aim is investigating the impacts of the determinants of knowledge management on 
organisational sustainability. It investigates the differences in performance among ISO 9001 
certified and non-certified firms. The study uses data collected from 156 employees of various 
private firms in the Kurdistan Region of Iraq. It uses the partial least squares method to test the 
hypothesised model and the independent samples t-test toelaborate on the differences between 
ISO 9001 certified and non-certified firms. The results show that knowledge storage plays a key 
role in knowledge generation, sharing, and utilisation. It is also observed that knowledge 
management has a significant impact on organisational sustainability. Firms in the Kurdistan 
Region of Iraq fail to generate management knowledge due to their weak document storage 
capacities. This paper discusses the theoretical and practical implications of their weak document 
storage capacities and makes some suggestions for improving this situation.
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1. Introduction

Organisational sustainability is a significant issue for all 
types of firms for reducing risks, facing uncertain situa-
tions, and seeking stability in rapidly changing markets 
(Carayannis et al., 2015). Nidumolu et al. (2009) define 
sustainability, as “a mother lode of organizational and 
technological innovations that yield both bottom-line 
and top-line returns.” Therefore, besides managerial sen-
sitivity, there is also a strong need for continuous learning 
and knowledge management (Chiabrishvili & Zaim, 
2018; Menon & Menon, 1997) for achieving organisatio 
nal sustainability. This point of view believes that knowl-
edge management and organisational sustainability are 
positively related to each other.

Knowledge management (KM) is a vital factor in busi 
nesses that needs to be managed efficiently for reaching 
organisational success in the long term. Scholars have 
noted that effective knowledge management stimulates 
competitive advantages for a company (Adams & Lam 
ont, 2003; Bryant, 2003; Halawi et al., 2005). Bryant 
(2003) notes that all administrative personnel should 
actively participate in different levels of knowledge man-
agement processes, which are mainly knowledge genera-
tion, sharing, and exploiting. In addition, some researc 
hers claim that intangible knowledge management has 
a comparatively greater effect on sustainable competitive 
advantages (Darroch, 2005; Hussi, 2004; Liebowitz, 2001) 
as compared to physical resources (such as financial reso 
urces, buildings, locations, or facilities). Intangible knowl-
edge management refers to an organisation’s internal and 

external performance including employee engagement 
and retention, customer satisfaction and loyalty strategi 
es, brand reputation, and stakeholder policies (Brito et al., 
2020; Darroch, 2005). A number of empirical studies sup 
port a significant positive relationship between effective 
knowledge management and a business’ success (Dzeno 
poljac et al., 2018; Oztekin et al., 2015; Zaim, 2006). 
Malhotra (2000) notes that KM encourages organisations 
to check their position in the market to increase their 
opportunities for a competitive advantage in a changing 
environment. Buckley and Carter (2002) argue that for 
reaching a prolific point by using knowledge tools, firms 
should know their resources for generating knowledge. 
These tools facilitate organisations to generate, transfer, 
and utilise the required knowledge.

Nazim and Mukherjee (2016) classify some of the 
KM tools as document management systems, workfl 
ow systems, data creation and storage systems, and si 
milar applications that simplify re-engineering and kn 
owledge generation processes. Clearly, the aim of usi 
ng these tools is making it easier for firms to select 
appropriate KM practices (Khalifa & Liu, 2003).

A learning organisation uses its resources to get a new 
understanding of its environment (Senge, 1990). Learn 
ing is an important process for organisations to adapt to 
a consistently changing environment (Jorna et al., 2009). 
However, this process should be continuous, follow mar-
ket fluctuations, and get an organisation sustainable suc-
cess. Jorna et al. (2009) argue that sustainable success and 
innovations cover four main market trends: adapting to 
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real-world trends, regular organisational learning, inno-
vative learning for strengthening organisational capabil-
ities, and programmes/policies that use KM practices for 
sustainable long-term growth and performance. In this 
regard, every organisation needs to reach sustainability 
for its long-term effectiveness. Chiabrishvili and Zaim 
(2018) point out that there is a lack of empirical studies 
that focus on the effects that KM processes have on firms’ 
sustainable long-term performance in Middle Eastern 
countries.

Zaim et al. (2018) studied the impact of KM processes 
on a firm’s knowledge management performance using 
a variance-based approach as opposed to a process-based 
approach. They elaborate on the relations between knowl 
edge generation, sharing, storage, and utilisation as the 
main processes of knowledge management. They also 
tested the impact of these processes on firms’ knowledge 
management performance and found that knowledge 
generation, sharing, and storage were the main drivers 
of knowledge utilisation. Moreover, knowledge utilisati 
on was the main significant influencer of KM’s perfor-
mance. This research uses Zaim et al.’s (2018) model for 
testing the relations between knowledge management 
processes. Besides, it also discusses the impact of these 
processes on organisational sustainability. Further, it also 
discusses ISO 9001 certified and non-certified firms’ 
knowledge management and organisational sustainabil-
ity performance. Zaim et al.’s (2018) study is taken as the 
base model which is modified for appropriateness for our 
study.

There are very few studies on the relationship between 
knowledge management and organisational sustainabil-
ity. Further, no studies discuss ISO 9001 certified and 
non-certified firms from a KM performance point of 
view. Therefore, this study focuses on ISO 9001 certified 
firms’ KM practices by comparing them to non-certified 
firms. Accordingly, one of the aims of this study is inves-
tigating how effective KM processes are for companies’ 
sustainable performance in the Kurdistan Region of Iraq. 
Secondly, it also differentiates between ISO 9001 certified 
and non-certified firms’ KM practices. To do this, we 
collected data from employees of 12 firms who were 
aware of knowledge and knowledge management. Seve 
ral employees from each firm filled in a questionnaire 
given to them as a hard copy. The collected data was 
analysed statistically using the partial least squares 
method to show KM’s impact on organisational sustain-
ability. Our study also did an independent samples t-test 
for testing the differences in KM practices between ISO 
9001 certified and non-certified firms.

The rest of this paper is structured as follows. Section 2 
gives an in-depth literature review for an understanding 
of the KM approach and the links between KM and orga 
nisational sustainability. Section 3 explains the research 
on KM and sustainability while Section 4 explains the 
methodology used. Section 5 gives the demographic deta 
ils of the sampled population. Section 6 applies the partial 

least squares method to test the hypotheses and the indep 
endent samples t-test to differentiate between ISO 9001 
certified and non-certified firms’ KM practices. Section 7 
discusses the results by comparing our findings to those 
of previous studies. Sections 8 and 9 explain the theore-
tical and practical implications of this study. Section 10 
gives some suggestions for firms along with the conclu-
sions of the study. Section 11 gives the limitations of the 
study and offers suggestions for future studies.

2. Theoretical background

Drawing on current literature, knowledge management 
provides firms with a sustainable competitive advantage 
in the market (Hussi, 2004; Liebowitz, 2001). Knowledge 
is defined as the compound of individual information, 
experience, and values (Budur, 2018; Ismail Al-Alawi 
et al., 2007). Zaim (2006) defines KM as “the systematic 
management of all activities and processes referred to 
generation and development, codification and storage, 
transferring and sharing, and utilization of knowledge 
to promote an organization’s competitive edge.”

While discussing organisational knowledge, Nonaka 
(1994) makes a distinction between tacit knowledge and 
explicit knowledge. According to him, explicit knowledge 
is “knowledge that can be expressed in words and num-
bers and shared in the form of data, scientific formulae, 
specifications, manuals, and the like” (Nonaka & Konno, 
1998). He adds that this kind of knowledge can be readily 
transmitted between individuals formally and systemati-
cally. Besides, he defines tacit knowledge as being “highly 
personal and hard to formalize, making it difficult to 
communicate or share with others” (Nonaka & Konno, 
1998).

Dzenopoljac et al. (2018) note that effective KM 
encourages an organisation’s members to share their 
experiences which support the transformation of tacit 
knowledge into explicit knowledge for achieving success 
in KM. Apart from tacit and explicit knowledge, current 
literature also classifies knowledge as private/public and 
individual/social knowledge (Bryant, 2003; Zaim, 2006).

Uriarte and Filemon (2008) maintain that organisati 
ons need to employ some KM tools that facilitate and 
clarify a firm’s operations for increasing its efficient use of 
KM processes. Ruggles (1997) defines these tools as “tools 
which support the performance of the application, activ-
ities or actions such as knowledge generation, knowledge 
codification or knowledge transfer.” Nazim and Mukher 
jee (2016) demonstrate that tools like document manage-
ment systems, information management systems, search-
ing and indexing systems, expert systems, communicati 
on and collaboration systems, and intellectual asset sys-
tems simplify knowledge generation, sharing, and utilisa 
tion processes.

In line with this, organisations should consider the 
pivotal functions and discrepancies between tangible 
and intangible knowledge operations while improving 
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their data processing capacities (Kamasak, 2017). Inta 
ngible knowledge management refers to an organisati 
on’s internal and external performance including 
employee engagement and retention, customer satis-
faction and loyalty strategies, brand reputation, and 
stakeholder policies (Brito et al., 2020; Darroch, 2005). 
It is relatively difficult for competitors to imitate and 
transfer these factors to reach an advantageous posi-
tion as compared to tangible resources (Bratianu & 
Orzea, 2010; Karamustafa & Ülker, 2020; Pereira et al., 
2019). Therefore, scholars note two kinds of evalua-
tions for investigating the advantages of an innovative 
and learning organisation classified as exploration and 
exploitation studies (Oh, 2019; Zhang & Zhu, 2019). 
Some exploitation studies cover the first version of 
knowledge management practices that focus on 
searching the environment for a more effective adap-
tation of knowledge operations (Jorna et al., 2009; 
Vera & Crossan, 2003). Existing studies show four 
types of KM processes in organisational effectiveness: 
human-oriented, operational, technology-oriented, 
and process-oriented management (Heisig, 2009; Inki 
nen et al., 2015; Kianto et al., 2018). However, recent 
investigations refer to four types of KM components 
of knowledge-generation, knowledge-codification, kn 
owledge-transferring/sharing, and knowledge-utilisati 
on in firms’ sustainable success (Alashwal et al., 2016; 
Chiabrishvili & Zaim, 2018; Pearlson et al., 2015; 
Shujahat et al., 2019; Zaim, 2006; Zaim et al., 2019).

Dzenopoljac et al. (2018) maintain that developed 
countries are more active in the use of KM systems. Th 
ey also show that Arab countries are not adequately effec 
tive in carrying out KM initiatives. In addition, organisa-
tions in developing countries may find it more difficult to 
adopt the ISO 9001 quality framework in line with KM 
practices for good results. These authors examined the 
efficacy of KM activities in Kuwait and found that knowl-
edge generation and development were the strongest 
factors in companies’ creative success whereas knowledge 
storage was the weakest; companies in Kuwait were pre-
dominantly service-oriented rather than being knowl-
edge-oriented. Alsalim and Mohamed (2013) and Sadq 
et al. (2020) found a positive relationship between KM 
practices and organisational performance in Iraq. Al- 
Husseini and Elbeltagi (2018) show that knowledge shar-
ing was significantly related to innovations in public and 
private higher education institutions in Iraq. Further, Ka 
mal and Shawkat (2020) observed that employee experi-
ence was a good moderator between company dynamics 
and KM in Iraq. However, these studies are very limited 
when it comes to discussing the relationship between KM 
practices and organisational sustainability in Iraq.

Business effectiveness refers to a company’s success 
that meets or exceeds expectations (Torlak et al., 2018). It 
has also been noted that growth in sales, an increase in the 
market share, effectiveness in competition, decrease in 
costs, and efficiency in products and services are some of 

the determinants of a business’ success (Dzenopoljac et  
al., 2018; Torlak et al., 2019).

Every organisation’s main objective is attaining sus-
tainability. In this context, Jorna et al. (2009) maintain 
that sustainability refers to monitoring the balance 
between a company’s operations and environmental fluc-
tuations. Hence, sustainability is defined as, “the result of 
the activities of an organisation, voluntary or governed by 
law, that demonstrate the ability of the organisation to 
maintain viable its business operations (including finan-
cial viability as appropriate) whilst not negatively impact-
ing any social or ecological systems” (Smith, 2012).

Gloet (2006) suggests that organisations should prac-
tice sustainable KM policies for increasing their market 
share through KM, which will lead to their sustainable 
success. However, Jorna et al. (2009) imply that a firm 
should have two important specialities for reaching sus-
tainability in the market – a tendency to change or inno 
vativeness and the capacity to be innovative. They further 
note that these processes are supported by learning capa-
city and an effective KM. Hence, they claim that rather 
than the first generation of KM processes, the second 
generation of KM processes which undertake process- 
based KM (knowledge generation, storage, transfer, and 
utilisation) have a more significant impact on sustain-
ability. In line with this, Chiabrishvili and Zaim (2018) 
investigated the impact of KM practices on sustainability 
and found that knowledge storage and utilisation had 
a significant positive impact on companies’ sustainability.

However, while there are a large number of studies 
on KM and firms’ performance, very little is known 
about the relationship between KM and sustainability 
and the moderator effect that ISO 9001 QMS certifica-
tion has on this relationship.

The International Organisation for Standardisation 
(ISO) provides an international certification system 
for organisations (Celik & Ölçer, 2018). The current 
ISO 9001:2015 standards have been updated and mem 
ber countries started using them in 2015 (Demir & 
Guven, 2017). The aim of ISO 9001 quality manage-
ment is helping organisations increase their internal 
and external effectiveness (Öztaş et al., 2017).

It has also been noted that ISO 9001 quality manage-
ment systems increase managerial competencies and pro-
vide quality in communication, help employees to excel 
based on these standards, facilitate access to the market, 
and lead to customer orientation. All these factors have a  
significant impact on a company’s competitiveness and 

performance in the market (Ionașcu et al., 2017; Latan 
et al., 2020; Purwanto et al., 2020), while ISO 9001 is 
negatively related to cost and expenses (Celik & Ölçer, 
2018; Demir & Guven, 2017). Further, the new ISO 
9001:2015 regulations add that organisations are required 
to apply and utilise KM policies to reach effectiveness in 
the market (Brito et al., 2020).

Organisational knowledge management was intro-
duced in September 15 to the followers of ISO 9001 as 
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“7.1.6, Organisational Knowledge – The organisation 
shall determine the knowledge necessary for the opera-
tion of its processes and to achieve conformity of pro-
ducts and services. This knowledge shall be maintained 
and be made available to the extent necessary. When 
addressing changing needs and trends, the organisation 
shall consider its current knowledge and determine how 
to acquire or access any necessary additional knowledge 
and required updates” (ISO, 2015; Wilson & Campbell, 
2016). However, not enough empirical studies exist 
that support the correlation between ISO 9001 practi 
ces, KM, and organisational sustainability. For instan 
ce, Ahmed (2017) studied the applicability of ISO 
9001’s requirements in a private university in Iraq 
and found that the departments could not follow the 
requirements appropriately. Hence, by discussing the 
se aspects this study contributes to literature on this 
subject.

3. Research model and hypotheses

This study investigates the interaction between KM 
processes and organisational sustainability in ISO 
9001 certified and non-certified firms. As previously 
stated, it uses Zaim et al.’s (2018) study which is based 
on the variance approach. This approach enables rese 
archers to consider how different indicators influence 
each other in a model. While the variance theory expla 
ins how independent factors affect the dependent vari-
ables, the process based theory explains the order and 
sequence of the changes in a model (Fidock & Carroll, 
2009; Van de Ven & Poole, 2005).

Knowledge generation plays an important role in the 
effectiveness of a company’s knowledge management 
(Zaim et al., 2007). Every effective organisation tries to 
generate knowledge by interacting with its general and 
specific environment (Dzenopoljac et al., 2018). Knowled 
ge generation involves obtaining, evaluating, and estab-
lishing phases (Khalifa & Liu, 2003). It has also been 
noted that knowledge generation refers to an acquisition 
process of written codifications (like publications and 
questionnaires), benchmarking, imitation, and observa-
tions (such as tacit responses), where people’s attributes 
play an important role in knowledge processes (Kaya & 
Erkut, 2018; Zaim et al., 2013). However, Zaim (2006) 
argues that while knowledge generation may not be 
highly planned, it significantly impacts companies’ com-
petitive advantage. Zaim (2006) also observes that knowl-
edge generation is the strongest component in the service 
sector, while knowledge sharing is the most influential 
indicator of a company’s effectiveness in the manufactur-
ing sector. Zaim et al. (2007) also show a positive correla-
tion between KM processes and a company’s performan 
ce, whereas knowledge transfers and sharing and then 
knowledge generation have the strongest impact on KM 
processes’ success. Similarly, Dzenopoljac et al. (2018) 
observed that knowledge generation and development 

had the strongest impact on innovative performance in 
the service sector in Kuwait and Inkinen et al. (2015) 
show a positive correlation between strategic KM prac-
tices and a company’s innovativeness in the market. 
Accordingly, the following hypotheses are proposed: 

H1a: Knowledge generation has a positive impact on 
knowledge storage

H1b: Knowledge generation has a positive impact on 
knowledge utilisation

H1c: Knowledge generation has a positive indirect 
impact on organisational sustainability

Zaim (2006) argues that while knowledge sharing is 
a pivotal factor for organisations, managers generally 
do not understand the importance of current experi-
ence in their companies. While knowledge codifica-
tion represents how a company’s members cover and 
understand its market position, threats, and advan-
tages, knowledge sharing is a process of exchanging 
codified knowledge with the members (Ismail et al., 
2019). Dzenopoljac et al. (2018) note a positive rela-
tionship between knowledge sharing and a company’s 
innovative abilities.

Zaim et al. (2007) note that knowledge sharing 
represents a value when it can be transformed into 
application so that the consequences of knowledge 
management can be recognised through a company’s 
sharing capabilities with its members.

Zaim (2006) argues that knowledge sharing has the 
strongest impact on organisational performance in the 
long term and Chiabrishvili and Zaim (2018) maintain 
that KM practices lead to knowledge storage and utilisa-
tion which has a significant impact on sustainability, 
while knowledge generation and sharing have weak 
effects on sustainability. Zaim et al. (2019) also note a po 
sitive correlation between organisational performance 
and both knowledge generation and utilisation, while th 
ey do not find any significant relation between knowledge 
sharing and knowledge utilisation. Therefore, this study 
tests the following hypotheses: 

H2a: Knowledge sharing has a positive impact on 
knowledge storage

H2b: Knowledge sharing has a positive impact on 
knowledge utilisation

H2c: Knowledge sharing has a positive indirect impact 
on organisational sustainability

Scholars have noted that once the data is stored, 
shared, and utilised it can be transformed into a useful 
asset for a company (Dzenopoljac et al., 2018). Cepeda- 
Carrion et al. (2017) also show that knowledge gains 
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mean when it is stored, codified, and utilised by the depar 
tments based on their objectives. Martelo-Landroguez 
and Cepeda-Carrión (2016) define knowledge storage as 
“the retention of stored information from an organiza-
tion’s history and its quick and easy access in order to be 
applied on present decisions.” Hence, knowledge storage 
is accepted as the memory of an organisation (Martelo- 
Landroguez & Cepeda-Carrión, 2016) which represents 
important aspects of an effective KM (Chou, 2005). In 
line with this, Soto-Acosta et al. (2018) note that stored 
and utilised knowledge is significantly influential in a co 
mpany’s innovativeness which in turn positively leverag 
es its organisational performance in the market. Accordi 
ngly, accessibility to knowledge might be positively 
related to knowledge utilisation and indirectly associated 
with a company’s performance. Therefore: 

H3a: Knowledge storage has a positive impact on 
knowledge utilisation

H3b: Knowledge storage has a positive indirect impact 
on organisational sustainability

Knowledge utilisation refers to the application of 
stored and transferred knowledge in the workplace. Mil 
ls and Smith (2011) suggest that active knowledge utilisa 
tion promotes value creation processes which promote 
organisational performance. Researchers also argue that 
knowledge utilisation should provide correct communi-
cation for a better understanding of a company’s KM obje 
ctives (Ouakouak & Ouedraogo, 2019). It has also been 
noted that in bigger organisations in particular knowled 
ge utilisation decreases conflicts among work groups (Du 
ncan, 1972; Ouakouak & Ouedraogo, 2019). Zaim et al. 
(2019) show that knowledge utilisation plays a key role in 
a company’s performance when it comes to KM prac-
tices. Therefore, the following hypothesis is proposed: 

H4: Knowledge utilisation has a positive impact on 
organisational sustainability

Based on the ISO 9001:2015 certification, organisa 
tions are required to utilise KM practices to reach effec-
tiveness and comparative advantage in the market (Brito 
et al., 2020). Researchers have also noted the similarities 
and compliances between KM and ISO 9001 while mak-
ing assumptions that both have the same aim of reaching 
continuous improvements in providing customer-orien 
ted products and services (Wilson & Campbell, 2016) and 
that both systems use data storage, knowledge utilisation, 
employee capabilities, and organisational learning 
(Fonseca & Domingues, 2017; Molina et al., 2004). Schola 
rs have also noted that an appropriate combination of 
both the systems has a continuous impact on a company’s 
sustainable development in the market (Abdullah & Ahm 
ad, 2009). Additionally, Brito et al. (2020) show that 
quality management systems are facilitators of KM po 

licies in a company as they provide a constant quality- 
oriented culture within the organisation. Therefore, it is 
proposed that the ISO 9001 quality management system 
has a positive impact on companies’ KM. For this the 
following hypotheses are proposed: 

H5a: ISO 9001 certified firms perform significantly bet-
ter in knowledge management practices as compared to 
non-certified firms

H5b: ISO 9001 certified firms perform significantly bet-
ter in organisational sustainability as compared to non- 
certified firms

The model of the study is given in Figure 1.

4. Research method

The research framework for this study is adopted from 
Zaim et al. (2018). We test the relationships between 
the knowledge management processes (knowledge gen 
eration, sharing, storage, and utilisation). Apart from 
Zaim et al.’s (2018), model which tests the impact of 
knowledge management practices on a firm’s knowl-
edge management performance, we also test the impa 
ct of knowledge management practices on organisatio 
nal sustainability. Lastly, we also elaborate on the diffe 
rences between ISO 9001 certified and non-certified 
firms in knowledge management practices and orga 
nisational sustainability.

This study follows two approaches and the research 
was done in two phases. In the first phase, a questionn 
aire was designed to find out knowledge management 
and organisational sustainability in various private 
firms in the Kurdistan Region of Iraq. The question-
naire had four main dimensions of knowledge manage 
ment: knowledge generation (seven items), knowledge 
storage (eight items), knowledge sharing (eight items), 
and knowledge utilisation (eight items). These dimen-
sions were developed by Zaim et al. (2007). Chiabri 
shvili and Zaim (2018) also developed additional ques-
tions about the organisational sustainability dimen-
sion (nine items).

The survey questionnaire was administered to var-
ious private firms in the Kurdistan Region of Iraq dur 
ing September-November 2019. In the absence of a fi 
rm register, the convenient sampling method was used 
for data collection. Each item was rated on a 7-point 
Likert type scale ranging from strongly disagree (1) to 
strongly agree (7).

The collected data was analysed based on its prop-
erties. Raw data contained some missing values which 
were imputed using the estimated means method. Sec 
ondly, a common method of variance analysis was 
used for double checking that there was no single sou 
rce data. Based on the Eigen values exceeding one, five 
factors were derived which explained 72 percent of the 
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overall variance. The first factor accounted for 40 per-
cent of the variance which is below 50 percent and 
therefore it can be concluded that there is no single 
source data problem. Next, we proposed the validity 
and reliability tests before the analysis. After validating 
the data, we used the partial least squares method to 
test the hypotheses. We also did an independent sam-
ples t-test for testing whether there were any signifi-
cant differences in knowledge management and 
organisational sustainability for ISO 9001 certified 
and non-certified firms.

5. Demographic information

Knowledge management and ISO 9001 are new con-
cepts in the Kurdistan Region of Iraq. Therefore, it was 
difficult to find firms which were aware of quality 
management systems and knowledge-based manage-
ment. Hence, we had to select the firms carefully to 
consider those that were capable of filling the survey 
questionnaire. Fifty private firms, some of which were 
ISO 9001 certified and others which were not certified, 
were used for the survey. Only 12 firms responded 
positively; 250 questionnaires were distributed 
among the managers and employees. Only 156 of 
them returned appropriately filled questionnaires. 
Finally, the data analysis was proposed based on the 
completed questionnaires.

The results comprised of 42 percent ISO 9001 cer-
tified firms and 58 percent non-certified firms. Among 
the respondents, 9 percent were in the cosmetics sec-
tor, 10 percent in the soft drinks sector, 14 percent in 
the drug manufacturing sector, 22 percent in the food 
trading sector, 12 percent in the furniture-trading 

sector, 15 percent in the hospitality sector, and 5 per-
cent in the quality control sector. Among the respon-
dents, 65 percent were males while 35 percent were 
females; 5 percent were high school graduates, 8 per-
cent were vocational school graduates, 50 percent were 
university graduates, 30 percent were masters or PhD 
degree holders, and 7 percent preferred not to specify 
their education levels. Based on the professional posi-
tions of the participants, 5 percent were general man-
agers, 30 percent were unit directors or supervisors, 
40 percent were experts and employees, and 25 percent 
preferred not to specify their positions.

6. The partial least squares approach

The partial least squares (PLS) approach is a two-step 
technique that first reduces the large number of pre-
dictors to a smaller set of uncorrelated components 
and then performs a least squares regression on these 
components instead of on the original data. Thus, the 
method reduces the dimensions of the data where the 
components are highly corrected within each compo-
nent but not between components.

It is well known that the partial least squares 
approach is a convenient method when the sample 
size is small (Chin & Newsted, 1999). Barclay et al. 
(1995) suggest 10 times responds for each item in case 
they are formative constructs for a sample size for PLS. 
Otherwise, a sample size of 70 for using PLS is enough. 
In our study, all the constructs were reflective rather 
than formative; therefore, 156 usable responses were 
appropriate for using PLS.

Initially, internal consistency, item reliability, and 
discriminant validity were used for evaluating the 

Figure 1. Model of the study.
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acceptability of the measurement of the model 
(Barclay et al., 1995). In the model, there were 40 
items under five dimensions and they were tested 
using the SmartPLS software (Table 1).

The loadings of the items were selected to indicate 
individual items’ reliability. To accept an item in 
a construct, item loading must hold a sufficient 
value. We considered Igbaria et al.’s (1995) recom-
mendations that the items must hold a minimum 0.3 
loading value to be considered significant. Moreover, 
items with a 0.4 loading value were considered signifi-
cant; they were considered very significant when their 
loading value exceeded 0.5. Therefore, we used 0.4 as 
the threshold for accepting items under the concerned 
dimensions. The results of our model show that all 

items under the concerned dimensions held loading 
values above 0.4. As the t-value of each item was above 
2.58, we accepted all of them as significant with their 
constructs.

Secondly, following Fornell and Larcker (1981) 
procedure according to which consistency should not 
be below 0.7 we tested the internal consistency of the 
latent variables. Based on the results of Cronbach’s 
Alpha and composite reliability (CR), the thresholds 
were exceeded. Finally, the average variances extracted 
(AVE) were above 0.5 for all latent variables. Hence, 
the latent variables were considered reliable. Table 2 
gives the details.

Discriminant validity of the latent variables was eval-
uated based on Fornell and Larcker (1981) recommenda 

Table 1. Reliability and validity of the items.
Dimension Item Loading Cronbach’s Alpha CR AVE

Knowledge Generation Q1 0.739 0.930 0.929 0.652
Q2 0.819
Q3 0.790
Q4 0.861
Q5 0.813
Q6 0.768
Q7 0.855

Knowledge Storage Q8 0.744 0.931 0.931 0.627
Q9 0.838

Q10 0.807
Q11 0.771
Q12 0.815
Q13 0.755
Q14 0.809
Q15 0.793

Knowledge Sharing Q16 0.785 0.896 0.899 0.537
Q17 0.553
Q18 0.811
Q19 0.793
Q20 0.861
Q21 0.900
Q22 0.600
Q23 0.423

Knowledge Utilisation Q24 0.717 0.938 0.938 0.656
Q25 0.850
Q26 0.782
Q27 0.877
Q28 0.815
Q29 0.763
Q30 0.831
Q31 0.832

Organisational Sustainability Q32 0.830 0.952 0.952 0.690
Q33 0.856
Q34 0.885
Q35 0.848
Q36 0.801
Q37 0.805
Q38 0.852
Q39 0.835
Q40 0.755

Note: Average variance extracted (AVE); composite reliability (CR).

Table 2. Correlations among the constructs.
Knowledge Generation Knowledge Sharing Knowledge Storage Knowledge Utilisation Organisational Sustainability

Knowledge Generation 0.808a

Knowledge Sharing 0.633 0.833
Knowledge Storage 0.647 0.758 0.792
Knowledge Utilisation 0.612 0.725 0.779 0.810
Organisational Sustainability 0.614 0.680 0.714 0.736 0.831

Note: a: diagonal numbers represent the square root of the average variance extracted (AVE).
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tions. The square roots of AVE should be above the 
correlations between the other variables. The correlations 
are represented by the numbers in the off-diagonal of the 
matrix. Besides, the diagonal values represent the square 
root of the average variance extracted. The procedure 
requires that the correlations’ values must be below the 
square roots of AVE (Barclay et al., 1995). The results 
show that each latent variable is a valid and a separate 
construct.

Tables 3 and 4 show direct and indirect effects of 
different independent variable on organisational sus-
tainability based on the suggested hypotheses. It was 
observed that although most of the hypotheses were 
supported, one hypothesis was rejected (H5 in Table 
3). It was observed that the model explained 62 percent 
of the variance in knowledge storage, 73 percent in 
knowledge utilisation, and 70 percent in organisational 
sustainability (see Table 4).

We had some interesting results, for example, 
knowledge generation did not significantly affect kno 
wledge utilisation as its t-statistic was 0.545. Besides, it 
was also seen that knowledge generation effected 
knowledge storage significantly. Moreover, knowledge 
storage and knowledge sharing had a significant impact 
on knowledge utilisation. Lastly, among direct relations 
it was observed that knowledge utilisation significantly 
affected organisational sustainability. Hence, hypoth-
eses H1A, H2A, H2B, H3A, and H4 were accepted 
while H1B was rejected (see Table 3).

Based on the analysis, knowledge generation indir-
ectly effected knowledge utilisation over knowledge 
storage. This shows that knowledge generation did 
not have a direct impact on knowledge utilisation 
unless it was stored. Secondly, it was observed that 
knowledge sharing had a significant indirect impact 
on knowledge utilisation over knowledge storage. 
These results show that knowledge storage is a good 

mediator between knowledge generation, knowledge 
storage, and knowledge utilisation.

The results in Table 4 show that knowledge genera-
tion had an indirect impact on organisational sustain-
ability over two dimensions: knowledge storage and kn 
owledge utilisation. As knowledge generation did not 
have a significant impact on knowledge utilisation dire 
ctly, it was mediated as knowledge storage first and then 
as knowledge utilisation. It was also observed that kno 
wledge utilisation mediated knowledge storage, knowl-
edge sharing, and organisational sustainability. There 
fore, hypotheses H1C, H2C, and H3B are accepted. As 
a result, all variables in the model had a direct or indi 
rect impact on organisational sustainability. The results 
prove that there is a significant relation between knowl-
edge management and organisational sustainability.

Lastly, we used the independent samples t-test to 
investigate whether there was a significant difference 
between ISO 9001 certified and non-certified firms in 
knowledge management and organisational sustain-
ability (Table 5).

It can be seen in Table 5 that firms which were ISO 
9001 certified could generate significantly better knowl-
edge than firms that were not ISO 9001 certified. 
Secondly, it can also be seen that knowledge utilisation 
and organisational sustainability were significantly bet-
ter in ISO 9001 certified firms. However, there were no 
significant differences in knowledge storage and knowl-
edge sharing between ISO 9001 certified and non- 
certified firms. These results show that although ISO 
9001 certified firms were able to generate knowledge, 
they had problems in storing and sharing this knowl-
edge. The results also show that quality management 
systems need to be improved at these points. Therefore, 
hypothesis H5A was partially accepted (p-value is in the 
range of 0.01 and 0.39) while hypothesis H5B was fully 
accepted (p-value =0.01).

Table 3. Results of the hypotheses’ tests (direct effects organisational sustainability).
Independent variables Dependent variables Hypothesis Standardise path coefficient (t-value) Significance of hypothesis

Knowledge Generation → Knowledge Storage H1A 0.279 (2.877) Yes***
Knowledge Generation → Knowledge Utilisation H1B 0.053 (0.545) No
Knowledge Sharing → Knowledge Storage H2A 0.581 (6.597) Yes***
Knowledge Sharing → Knowledge Utilisation H2B 0.533 (5.432) Yes***
Knowledge Storage → Knowledge Utilisation H3A 0.341 (3.548) Yes***
Knowledge Utilisation → Organisational Sustainability H4 0.836 (29.391) Yes***

Table 4. Hypotheses’ results (indirect effects organisational sustainability).

Independent Mediator Dependent Hypothesis

Standardised 
Estimate 
(t-value)

Significance of 
hypothesis

Knowledge 
Generation

→ Knowledge Storage → 
Knowledge 
Utilisation

→ Organisational 
Sustainability

H1C 0.124 (2.023) Yes*

Knowledge Sharing → Knowledge Utilisation → Organisational 
Sustainability

H2C 0.612 (5.142) Yes***

Knowledge Storage → Knowledge Utilisation → Organisational 
Sustainability

H3B 0.285 (3.531) Yes***

Adjusted R2 for knowledge storage = 0.616Adjusted R2 for knowledge utilisation = 0.733Adjusted R2 for organisational sustainability = 0.698 
Note: Significant at less than 1% (***), 1–5% (**), and 5–10% (*).
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7. Discussion

Tables 3 and 4 present the direct and indirect effects of 
KM’s determinants on organisational sustainability. It 
was initially observed that knowledge generation and 
knowledge sharing had a significant impact on knowl-
edge storage. These results are similar to Zaim et al.’s 
(2018) findings. Hence, knowledge generation and 
knowledge sharing are essential for successful and healthy 
knowledge transfers (Jasimuddin & Zhang, 2011).

It was also observed that knowledge generation, shar-
ing, and storage had a significant impact on knowledge 
utilisation. These results were partially similar to Zaim 
et al.’s (2018) findings. However, we could not find any 
direct relations between knowledge generation and 
knowledge utilisation. Instead, we found that knowledge 
storage mediated the relationship between knowledge 
creation and knowledge utilisation. However, Zaim 
(2006) suggests that knowledge storage and codification 
are significantly important processes for inventorying 
knowledge in organisations and utilising it later. In addi-
tion, Lueg (2001) maintains that knowledge storage is 
essential for filtering the unwanted parts of the knowl-
edge which will ease the utilisation of the created knowl-
edge. Lastly, Nemati (2002) implies that knowledge 
storage is a vital process for reutilising the created knowl-
edge and converting it into a company’s property. In this 
regard, we found that knowledge storage was a full med-
iator between knowledge generation and knowledge uti-
lisation. Based on this finding, we suggest that knowledge 
storage processes play a significant role between knowl-
edge generation and knowledge utilisation in firms.

For ISO 9001 certified firms in particular, the 2015 
version of the QMS certification means that these firms 
have to establish knowledge management oriented sys-
tems. Knowledge generation must be through hard or 
soft documentation. These documents must be stored 
and converted into appropriate data which might be 
utilised later. In this way, firms can convert their tacit 
knowledge into explicit knowledge that can be utilised 
more easily.

Based on the results of our analysis, knowledge gen-
eration, sharing, and storage are important for imple-
menting knowledge management. These findings are 
similar to findings in literature (Coakes, 2006; Martelo- 
Landroguez & Cegarra-Navarro, 2014). Based on the 

results of our study, although the impact of knowledge 
generation and knowledge sharing was significant on 
knowledge storage. It was also observed that ISO 9001 
certified firms were not significantly more successful in 
knowledge storage processes as compared to non- 
certified firms. Normally, ISO 9001 certified firms are 
expected to have stronger documentation and recording 
systems and they are expected to store knowledge to be 
used in the future. However, this was not the case for 
firms in the Kurdistan Region of Iraq. Our results show 
that although these firms were able to generate knowl-
edge, they failed to store and share this knowledge. The 
reasons for this might be lack of abilities in implementing 
the ISO 9001 quality management system’s requirements.

Our results also show that knowledge utilisation by 
ISO 9001 certified firms was better than non-certified fir 
ms. Based on these results, it can be concluded that ISO 
9001 certified firms’ knowledge utilisation involved using 
tacit knowledge which is knowledge that individuals or 
organisations have but are not aware that they have this 
knowledge. Each individual’s approach to people around 
him may differ. Individuals might have knowledge that 
determines their communication with people based on 
their past experiences with their environment. This infor-
mation cannot be known explicitly unless it is written, 
stored, evaluated, studied, learned, or even noticed by the 
individual himself. This can be considered as a weak 
point of firms in the Kurdistan Region of Iraq as they 
cannot convert their tacit knowledge into explicit kno 
wledge.

Our results also show that knowledge generation, 
sharing, storage, and utilisation had significant direct- 
indirect effects on organisational sustainability. There 
fore, it can be said that knowledge management practices 
impact organisational sustainability. These results are 
similar to those of Choi et al. (2008), Chiabrishvili and 
Zaim (2018), and Robinson et al. (2006) suggest that kno 
wledge management practices foster organisational sus-
tainability. Although our results show that ISO 9001 
certified firms performed better in organisational sustain-
ability as compared to non-certified firms, our results also 
show that this performance was a result of tacit knowled 
ge and not explicit knowledge. Hence, firms must develop 
strong knowledge storage processes for reaching organisa 
tional sustainability in the long run.

Table 5. Results of the independent samples t-test.
N Mean Std. Deviation p-value

Knowledge Generation* ISO 9001 Certified firms 66 4.6515 1.13434 0.05
ISO 9001 Non-Certified firms 90 4.2794 1.19521

Knowledge Storage ISO 9001 Certified firms 66 4.9867 1.01079 0.39
ISO 9001 Non-Certified firms 90 4.8347 1.16718

Knowledge Sharing ISO 9001 Certified firms 66 4.7367 0.94083 0.23
ISO 9001 Non-Certified firms 90 4.5361 1.13134

Knowledge Utilisation** ISO 9001 Certified firms 66 5.0246 1.04863 0.01
ISO 9001 Non-Certified firms 90 4.4917 1.35134

Organisational Sustainability** ISO 9001 Certified firms 66 4.8300 0.92844 0.01
ISO 9001 Non-Certified firms 90 4.1654 1.38560

Note: Significant at less than 1% (***), 1–5% (**), and 5–10% (*).
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Our results also show the problems faced by firms in 
the Kurdistan Region of Iraq. Although it was obse 
rved that ISO 9001 certified firms performed significantly 
better through knowledge generation, knowledge utilisa-
tion, and organisational sustainability, they still had 
major problems in knowledge storage and sharing. The 
results also show that ISO 9001 certified firms failed to 
perform better in knowledge storage and knowledge 
sharing as compared to non-certified firms. While firms 
spent money to obtain ISO 9001 certification, they had 
not seen its advantages as yet.

Nonaka and Konno (1998) SECI model of organisa 
tional knowledge creation suggests that in its combi-
nation phase, the model relies on collecting externa 
lised knowledge and editing and processing it through 
documents, plans, reports, and market data. This can 
be done conveniently through adequate storage pro-
cessing. Secondly, Nemati (2002) argues that the 
knowledge storage process is vital for reusing the 
knowledge when needed so that the knowledge in 
question belongs to the company rather than to the 
knower. This finding shows that the tacit knowledge of 
the knower is converted into explicit knowledge via 
storage which belongs to the company. Dzenopoljac 
et al. (2018) add that Arab countries are not ade-
quately effective in carrying out KM initiatives because 
of a deficiency in their knowledge sharing and storage 
processes. Based on the United Nations Development 
Programme’s Arab Human Development Report (n. 
d.), the main reason for this is lack of information and 
communication technology infrastructure. In this 
regard, the findings of our study suggest that unless 
ISO 9001 certified firms improve their knowledge 
sharing and knowledge storage processes by establish-
ing strong information and communication technol-
ogy systems, it will be difficult for them to reach 
explicit knowledge which can be stored and reused 
in the long run.

8. Practical implications

KM processes are an important factor in organisations’ 
sustainability. This study is a pioneer as it empirically 
tested the relationship between ISO 9001 quality man-
agement systems, KM processes, and organisational 
sustainability.

Based on the results of our study, ISO 9001 certified 
firms failed to apply quality management procedures in 
line with KM processes in the Kurdistan Region of Iraq. 
Therefore, organisations in this region should put in 
place appropriate training programs to understand the 
importance of quality management systems in accor-
dance with KM procedures.

Our study also suggests that ISO 9001 certification 
has the potential to improve firms’ knowledge man-
agement practices and organisational sustainability in 
the Kurdistan Region of Iraq. Hence, firms which are 

ISO 9001 certified should revise and improve their 
documentation systems continuously and store these 
documents conveniently so that they can be used in 
the next planning period.

Further, organisations should find strategies for 
transforming their tacit knowledge into explicit knowl-
edge which is something that they have failed to do in 
this region. Managers need to facilitate strategies within 
their firms from the knowledge generation phase to the 
utilisation process. Besides, employees should be 
trained to transform their tacit knowledge of regula-
tions, procedures, and processes to organisation and 
industry.

Lastly, a combination of ISO 9001 and KM can be used 
as a source of dynamic capacity that leverages a compa 
ny’s internal and external effectiveness in the region. 
Hence, for increasing the applicability and importance 
of ISO 9001 and KM procedures in an organisation, its 
administrators should be committed to training and 
implementing similar programs in the organisation.

9. Theoretical implications

This study has both theoretical and practical implica-
tions one of the most relevant of which is a better 
understanding of knowledge management practices 
used by firms in the Kurdistan Region of Iraq. 
Secondly, the study also discusses the differences in 
knowledge management practices between ISO 9001 
certified and non-certified firms in the region. Our 
findings show that knowledge management practices 
in both ISO 9001 certified and non-certified firms are 
not strong enough and need further improvements.

Previous studies have observed that knowledge 
generation does not impact knowledge utilisation if 
the knowledge is well stored. We suggest that knowl-
edge storage is a full mediator between knowledge 
generation and knowledge utilisation.

Our study also shows that unlike relations between 
knowledge generation and knowledge utilisation, 
knowledge sharing directly impacts knowledge utili 
sation. We further suggest that this kind of utilisation 
will lead to tacit knowledge rather than explicit knowl-
edge unless it is stored and used by the whole organis 
ation.

Our study suggests that knowledge utilisation is 
a direct influencer of organisational sustainability. 
ISO 9001 certified firms perform better in organisati 
onal sustainability but this is because they use tacit 
rather than explicit knowledge. For long-term organi 
sational sustainability, firms need to find ways of turn-
ing their tacit knowledge into explicit knowledge.

10. Conclusion

This research had two main aims: (1) investigating the 
impact of knowledge management practices on organ 
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isational sustainability, and (2) evaluating the perfor-
mance of ISO 9001 certified firms in knowledge man-
agement and organisational sustainability in the 
Kurdistan Region of Iraq.

Our results critically showed that knowledge sto-
rage played a key role in knowledge utilisation and 
consequently in organisational sustainability. There 
fore, our study suggests that organisations should 
develop systems which store their experiences and 
then generate and share knowledge. In this way, stored 
knowledge will be conveniently used for sustainable 
development. Our study also showed that ISO 9001 
certified firms’ knowledge storage functions were not 
significantly better than those of non-certified firms. 
These results show firms’ poor performance in imple-
menting ISO 9001 quality management systems in the 
Kurdistan Region as one of the advantages of ISO 9001 
is helping firms record their activities and using these 
records in the next planning period. This should have 
been much better in ISO 9001 certified firms as com-
pared to non-certified ones. In this regard, we suggest 
that ISO 9001 certified firms re-evaluate:

● Their documentation systems and processes to 
make sure that they contain required valuable 
knowledge to be used in the next planning period.

● Their record procedures and processes to make 
sure that the records are maintained appropri-
ately and conveniently to be used in the next 
planning period.

● Their management evaluation and review proce-
dures and processes to make sure that they suffi-
ciently utilise the records to make plans in the 
next period.

Their strong databases and documentation systems for 
storing the generated and shared knowledge.

Our study also showed that knowledge generation 
and sharing were important dimensions of knowledge 
utilisation by firms. Besides, the results of a comparis 
on between ISO 9001 certified and non-certified firms 
showed that ISO 9001 certified firms did not share 
knowledge any better than non-certified firms. It was 
also observed that certified firms were utilising knowl-
edge significantly better than non-certified firms. 
Hence, the type of knowledge used in the certified 
firms is tacit. These results show that ISO 9001 certi-
fied firms were not able convert their tacit knowledge 
into explicit knowledge. In this regard, we suggest that 
ISO 9001 certified firms should:

● Create quality circles of executives in each depar 
tment and unit who meet weekly or monthly to 
share knowledge, make suggestions for develop-
ment, report their suggestions, and discuss them 
with the top management.

● Organise special training programs to learn how 
to effectively share knowledge and documents 
and storing what they share.

The ISO 9001 certification provides firms a chance to 
develop strong archiving and knowledge storage oppor-
tunities for their further utilisation. Besides, we found 
very few differences between ISO 9001 certified and non- 
certified firms in knowledge management and organisa-
tional sustainability. Hence, it is suggested that firms 
which want to make further improvements using ISO 
9001 practices should store know 
ledge and use it when needed.

11. Limitations and further research 
proposals

This study is limited to the Kurdistan Region of Iraq. 
Secondly, due to lack of awareness about knowledge 
management in the region, only 12 firms were selected 
to test the hypotheses. Thirdly, only 156 employees in 
these firms formed the sample. To understand the 
impact of ISO 9001’s certification on sustainability in 
Iraq and the Middle East, there is a need for many 
more studies based on a larger number of firms and 
respondents in the region. Although this study has 
developed an appropriate model and idea about knowl-
edge management, we need more studies to prove the 
relationship between knowledge management and 
organisational sustainability and the differences in per-
formance of ISO 9001 certified and non-certified firms. 
Lastly, the study suggests that further research in the 
region must focus on the ways in which firms can 
convert their tacit knowledge into explicit knowledge.
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