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Abstract: Digitization of information has made data an important factor in organizational decision making.
Modern organizations are increasingly turning to data to generate data-driven decisions due to various
advantages of relying on, such as quick decision making and accuracy of analysis. However, when the data
relied upon is inaccurate, the repercussions for the organization are usually adverse. Considering the nature of
data to influence processes and decisions throughout the organizational structure, it can be deduced that data
inaccuracy is a serious threat to the effectiveness and profitability of a business. The aim of this study was to
explore the challenges of data accuracy in business analytics that affect managers’ decision making in
organizations in Saudi Arabia and Lebanon. The study established that data accuracy is an important factor in
the attainment of efficiency in an organization. The study identified some of the challenges associated with data
inaccuracy in decision making as;wrong strategic decisions, waste of time and resources in data verification
and reconciliation, and customer dissatisfaction.
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I.  Introduction

Access to data is an important component of good performance in a business. Data allows a business to
anticipate and plan for the next step. Technological advancements have enabled modern businesses of all sizes
to gather and store growing amounts of data. It is estimated by the International Data Corporation that 40
zettabytes (1 trillion gigabytes) of data will be produced by 2020 (Dragan & Metz, 2017). The growing amounts
of data have led to data handling and storage problems, which can lead to the production of inaccurate data. The
accuracy of data has a direct effect on the performance of an organization. In particular, data reliability
isessential to good decision making in a business. The data that the business relies on to make decisions must
not only be reliable or consistent but also accurate. Data accuracy refers to the correctness of data while
reliability is a question of how consistent or up to date the data is (Dragan & Metz, 2017). Organizations usually
rely on business analytics tools to make informed decisions on issues, such as financial planning, purchasing
and supply decisions, budgeting, and predictive measures among others. Interconnections among the various
modules of enterprise resource planning (ERP) systems mean that inaccurate data that is fed into one module
can have adverse effects on the operations of other modules (Dragan & Metz, 2017). Business analytics, which
involves analyzing and making sense of large amounts of data, is a process that is fully dependent on the
underlying source of data. Therefore, when the data is inaccurate, the resultant outcomes from decisions based
on the data may be negatively affected. This is because many managers make decisions based on the assumption
that the data they are relying on is accurate or near perfect.

Around 1 % to 10 % of data in the databases of large organizations is inaccurate (Ge &Helfert, 2013).
Increasing digitization of data makes organizations even more vulnerable to inaccurate data. The impact of poor
information quality can be disastrous. For instance, inaccurate information has been linked to: wrong diagnosis
in hospitals (Bjertnaes, Skudal, Iversen, Lindahl, 2013); fetal deaths in Wyoming, United States (Harrist,
Busacker, &Kroelinger, 2017);andthe crash of Air France flight 447 in 2009 (O’Regan, 2013). Therefore, the
quality of data is a key determinant of the quality of decisions made. Although the effect of data accuracy on
decision making has been investigated previously, the previous studies have not explored the challenges of data
accuracy that affect decision making. Investigating these challenges is valuable as the knowledge of such
challenges is likely to foster ways of overcoming them. With this research gap in mind, the current study
explored the challenges of data accuracy in business analytics that affect managers’ decision making in
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organizations in Saudi Arabia and Lebanon. Decision makers in these countries are facing the challenge of poor
data quality (Abumandil& Hassan, 2016). However, few studies have explored the effect of poor data quality on
decision making in these countries or the wider Middle East and North Africa (MENA) region in general
(Beersma, Greer, Dalenberg, & De Dreu, 2016; Abumandil& Hassan, 2016; Tamir et al., 2015). This study
focused specifically on the effects of accuracy or correctness of data on decision making. The findings from the
study are expected to provide practical insights to the use of data-driven decision making in Lebanon and Saudi
Arabia.

Il. Literature Review

The interest in the impact of data quality on decision making in an organization is not entirely new.
However, the interest has grown in recent years due to the manner in which poor quality data has impacted on
decision making and customer satisfaction. Dragan and Metz (2017) identified growing diversity and increasing
volumes of data as the main causes of the increasing volumes of poor quality data in recent years. Research has
demonstrated that the overall quality of a business decision or service is dependent on the quality of the data or
information in use (Belhiah, Bounabat, &Achchab, 2015; Dragan & Metz, 2017; Wagaman, 2015). Decision
making in most organizations is usually based on available business intelligence, which has proved to be a
useful competitive differentiator. The accuracy of business intelligence, in turn, is dependent on the availability,
completeness, consistency, precision, accuracy, and quality of customer data or information (Abumandil&
Hassan, 2016).Studies have shown that decision makers, from teachers in the classrooms (Wagaman, 2015), to
executives in the boardroom (Tamir et al., 2015) usually rely on data to make decisions. For teachers, decision
making on the basis of data allows them to customize their lessons to meet the needs and specific learning
targets of the learners (Wagaman, 2015).

The challenges of data accuracy in business analytics that affect managers’ decision making is not a
subject that has been explored widely, but the literature on the subject are growing. For instance, previous
research has identified damage to brand reputation, drop in customer loyalty, and financial loss as some of the
adverse effects of relying on inaccurate data (Dragan &Metz, 2017). Inaccurate data also wastes corporate
resources spent correcting the data (Cai, 2015). Hamblin and Phoenix (2013), identified the following
challenges associated with inaccurate data: wrong strategic decisions; waste of time and resources reconciling
and verifying data to source; compromised audits; and poor forecasting of future trends. Dragan and Metz
(2017), classified the effects of inaccurate data under two categories: indirect and direct costs. Indirect costs
include: employee and customer dissatisfaction; duplication of data; poor planning of production; and focus on
the wrong segments of the market. Direct costs include: delivery and payment errors; low efficiency; and
delayed deliveries. The challenges associated with inaccurate data during decision making can occur at tactical,
strategic, and/or operational levels (Hamblin & Phoenix, 2013). Within these levels, the constraints can be
technical, behavioral, or organizational. Technical challenges are caused by the processes or systems used to
gather, analyze, and interpret data while behavioral constraints are caused by the manner in which users apply
the data to solve issues and enhance processes (Nutley et al., 2014). Organizational challenges, on the other
hand, are caused by the organizational structure and processes that require the data. Studies have shown that
enhancing the levels of data quality nurtures higher effectiveness, performance, and quality of the decision
(Abumandil& Hassan, 2016).

There is widespread recognition that inaccurate data can lead to the wrong decisions (Beersma et al.,
2016; Abumandil& Hassan, 2016). Inaccurate data, for instance, limits aorganization’s capacity to identify and
respond to priority needs at various levels (Nutley et al., 2014). Consequently, decision makers are forced into a
cyclical process of verification in which they have to cross check data, adjust their actions or output, review
areas of weakness, and then reassess to establish whether or notthe right decision and outcome have been
achieved (Wagaman, 2015). This verification process takes time, which is the greatest challenge faced by
decision makerswhen implementing decisions on the basis of data. Indeed, several studies have identified time
as the biggest impediment to the effective implementation of data-based decision making (Henry & Lindsay,
2016; Wagaman, 2015).The perceived level of data accuracy can also affect the confidence levels of the
decision makers and influence them not to implement data-informed decision making (Nutley et al., 2014).

Common causes of data inaccuracy include; typing errors, use of outdated data, use of data whose
source is unknown, misspecification of attributes, and missing values (Grossmann &Rinderle, 2015). Other
common sources of data errors include: errors in collection and recording of information; errors in the design of
data collection, such as targeting the wrong group or asking the wrong questions; and loss of information in
transit (Xu &Quaddus, 2013). Challenges in identifying appropriate metrics for rating data quality and the lack
of data encapsulation standard have also been identified as causes of data inaccuracy (Dragan & Metz, 2017).
Data inaccuracy can also be caused by misinterpretation when converting it from one form of presentation, such
as metric, to another.
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Concerns over data accuracy have led to calls for increased awareness to afford decision makers with
the knowledge required to review and analyze data (Wagaman, 2015). According to Nutley et al. (2014), for
data to become a regular component of decision making at all organization levels, the essential personnel must
possess the capabilities to review, interpret, analyze, and use the data.Indeed, if decision makers lack knowledge
or understanding of how to review and interpret available data, then, regardless of whether the data is accurate
or not, the decision maker is unlikely to make the best decision. Some of the measures of ensuring data accuracy
include; edit checks, cross-checking of dependent values, and knowledge of source of data (Grossmann
&Rinderle, 2015). Data accuracy can also be enhanced through use of technology and verification of data with
similar data from other evidence sources before making decisions (Wagaman, 2015). Other measures of
enhancing data accuracy include; use of internal regulation procedures, removal of redundant data from the
organization’s data store, introduction of monitoring or control mechanisms to monitor errors, implementation
of data accuracy processes, and data standardization (Naicker &Jairam-Owthar, 2017).

In a nutshell, this section has shown that high quality data enhances the quality and effectiveness of
decisions made by managers in an organization. Based on these findings, this study seeks to answer the
following questions:

I:  Does data accuracy lead to high quality decisions?
Il. Does data accuracy contribute to decision-making effectiveness?
I11: Is data-driven decision-making dependent on the size of an organization?

I11. Methodology
The data for this research was collected via a survey questionnaire. The survey questionnaire was
piloted among 6 individuals to test its validity, relevance, reliability, and whether it was understood by
respondents. A Cronbach Alpha test of reliability was conducted on four questions from the data collected from
the pilot study. The results of this test are shown in table 1.

Table 1: Reliability Statistics
Cronbach’s Alpha Number of Items
0.92 4

The Cronbach value of 0.92 shows that the questionnaire was reliable as a Cronbach value greater than
0.6 which is interpreted to mean the questionnaire is internally consistent (Ray, 2016). A few questions were
redesigned after the pilot study before the questionnaire was distributed. After the piloting, an online survey
questionnaire was created on the online survey site, kwiksurveys.com and Google Docs, for the purpose of data
collection. The links to the online questionnaire was shared with purposively sampled respondents via email and
social media applications. The questionnaire had a total of 31 questions, which were a mixture of open-ended,
close-ended, and Likert scale questions. The study targeted respondents from Saudi Arabia and Lebanon with
each of these countries producing a total of 300 valid responses each.The respondents were from diverse
economic sectors including; the manufacturing/production and retail, education, telecommunication, hospitality,
construction, consultancy, healthcare, and entertainment among others. The responses to the questionnaires were
statistically analyzed and interpreted using SPSS to establish patterns, relations, and trends. Descriptive statistics
and cross tabulations were used to express the study results.

IV. Results

Descriptive Statistics

The demographicdistributionof the respondents is shown in Table 2. The respondents were split equally
at 300 each between Lebanon and Saudi Arabia. Majority of the respondents were male (56.17%)and between
the age of 25-35 (49 %). In terms of education, most of the respondents were BA-BS holders (50.5%).
Additionally, most of the respondents (63 %) worked in organizations with more than 250 employees. This
basically implies that most of the respondents worked in large organizations while (8.83%) worked in micro-
sized enterprises (less than 10 employees),those working in small-sized enterprises were 13.33 % while 14.83 %
worked in medium-sized enterprises.
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Table 2: Respondents' Demographics

Value Frequency %
Gender Male 337 56.17
Female 263 43.83
Country of Residence Lebanon 300 50
Saudi Arabia 300 50
Age Group 18-24 43 7.17
25-35 294 49.00
36-45 210 35.00
46 53 8.83
Education Background BA 303 50.50
MBA-MSc 221 36.83
PhD 74 12.33
Number of Employees Less than 10 53 8.83
10 to 50 80 13.33
51 to 250 89 14.83
More than 250 378 63.00
Amount of time BA has Less than 1 year 162 27.00
been used in organization 1 year 95 15.83
1-5 years 166 27.67
More than 5 years 177 29.50

Many of the respondents worked in organizations that used Business Analytics (BA). However, only
29.50 % of the respondents worked in organizations that had used business analytics for more than five years.
Most of the respondents (73.17 %)reported that their employers applied checks on collected data. Only a mere 6
% of the respondents indicated that they were not aware of the source of the data they relied on for decision
making. Additionally, a majority of the respondents (92.67 %) indicated that their employer kept a duplicate of
data. 94.17 % of the respondents felt that inaccurate data affected decision making while 77.67 % reported that
reliance on inaccurate data had caused them to suffer loss. 80.83 % of the respondents reported that their
organization based its decisions on data. Most organizations generate data every month (46.67 %)and sourced
their data directly (86.50 %).

Cross Tabulations

Several tabulations were conducted in this study to identify the relationship between various variables.
71.67 % of the respondents from Saudi Arabia reported that their organizations had a professional BA
technology in place compared to 59.67 % of the respondents in Lebanon. This difference can be linked to the
differences in development between the two countries, with Saudi Arabia being more developed than Lebanon.

Table 3: Cross Tabulations

No of Employees Are There Edit Are Dependent Values | Is decision-making at Have you suffered
Checks? Crosschecked? your organization data loss caused by data
driven? inaccuracy?
No Yes No Yes No Yes No Yes
Less than 10 17 36 20 33 36 (6%) 17 22 31
(2.83%) (6.00%) (3.33%) (5.50%) (2.83%) (3.67%) (5.17)%
10 to 50 25 55 58 22 18 (3%) 62 17 63
(4.17%) | (9.17%) | (9.67%) | (3.67%) (10.33%) | (2.83%) | (10.50%)
51 to 250 17 72 46 43 12 (2%) 77 7 82
(2.83%) | (12.00%) | (7.67%) | (7.17%) (12.83%) | (1.17%) | (13.67%)
More than 250 102.00 276 134 244 49 329 88 290
(17.00%) | (46.00%) | (22.33%) | (40.67%) | (8.17%) | (54.83%) | (14.67%) | (48.33%)

As shown in table 3, the likelihood that anorganization would edit check its data grew with the number
of employees (6% for organizations with less than 10 employees; 9.17% for organizations with 10 to 50
employees; 12% for organizations with 51-250 employees; and 46% for organizations with more than 250
employees). Table 3 shows that organizations with more employees are more likely to cross-check their data,
except fororganizations with less than 10 employees, where managers in most cases are the owners and prefer to
cross-check their data themselves. The direct correlation between number of employeesand crosschecking of
data can be explained on the basis that organizations with more employees are more likely to spare some human
resources to verify data than those with fewer employees. Other than, the organizations with less than 10
employees (micro-sized enterprises), most SMEs and large organizations based their decisions on data as shown
in table 3. The respondents’ data also shows that large organizations (with more than 250 employees) afford
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greater significance to data when making decisions as most of these types of organizations (31 %) reported that
they based more than 50 % of their decisions on data as shown in table 4.

Table 4: Cross tabulation: No of employees vs. quantification of data driven decision making

No of employees Quantification of data driven decision making
0-30% 30 — 50% More than 50%
Less than 10 36 (6%) 9 (1.5%) 29 (4.83%)
10 to 50 13 (2.17%) 38 (6.33%) 26 (4.33%)
51 to 250 12 (2%) 51 (8.5%) 8 (1.33%)
More than 250 37 (6.17%) 155 (25.83%) 186 (31%)

Micro-sized enterprises and SMEs experienced more cases of data inaccuracy than large organizations
as seen in table 3. For large organizations, typing errors was the most common form of data inaccuracy.
Additional results of cross-tabulations show that the amount of time business analytics was used in an
organization does not appear to affect the manner in which BA is applied in the organization. However, no
linear relationship was identified between the number of employees and the presence of a professional BA in an
organization.

V. Discussion and Conclusion

Data quality has been identified as a key success factor for organizations (Naicker &Jairam-Owthar,
2017). The quality of data is adjudged based on; accuracy, consistency, timelessness, completeness, and
uniqueness (Xu &Quaddus, 2013). Increasing digitization of data has made organizations vulnerable to the
adverse effects of relying on incomplete or inaccurate data, particularly considering the fact that many business
processes are increasingly being automated. This study was conducted with the purpose of examining the
challenges of data accuracy in business analytics that affect managers’ decision making in firms in Saudi Arabia
and Lebanon. The study sought to answer the following questions:
1. Does data accuracy lead to high quality decisions?
2. Does data accuracy contribute to decision-making effectiveness?
3. Is data-driven decision-making dependent on the size of an organization?

This study has established that data-driven decision making is common in most organizations
regardless of size. This means that potential inaccuracy of the data relied upon by a firm during decision making
is likely to have serious negative effects on the organization. This study has identified typing errors as the most
common form of data inaccuracy. These types of errors are more common in large organizations, perhaps due to
the greater amount of data that employees in large organizations have to deal with. This study has also shown
that the quality of data determines the quality of decisions. This validates previous studies in this area, which
have demonstrated that managers make more effective decisions when data is accurate and consistently
presented (Belhiah, Bounabat, &Achchab, 2015; Dragan & Metz, 2017; Wagaman, 2015). The accuracy of data
determines the time taken to reach a decision and the quality of that decision. When data is erroneous, the
predictions deduced from that data are likely to be wrong. The consequence of this is likely to be poor
performance or financial loss for the firm.

The role of data in decision making in recent years has been enhanced further by the proliferation of the
internet and other forms of information technologies. Indeed, in the increasingly automated business
environment, the quality of data is now considered as the main determinant of the general quality of a business
decision or process (Belhiah, Bounabat, &Achchab, 2015). The current study has shown that poor quality data
generates wrong information, which results in ineffective business processes. This finding agrees with previous
research in the area (Panahy, Sidi, Affendey, &Jabar, 2014). It implies that information can only be utilized
effectively if it is drawn from accurate data.

The current study has also shown that use of data-driven decision making is not dependent on the size
of an organization. Indeed, even micro-sized enterprises are increasingly relying on data-driven decisions. This
demonstrates the growing significance of data in decision making, particularly as a tool of gaining competitive
advantage. Data-driven decision making has been linked to better service delivery in line with the strategy of an
organization (Todorova &Hoeben, 2016). The smaller organizations, in particular, have great potential to benefit
from data-driven decision making. Unlike large organizations, which have multiple levels of management that
complicate the process of obtaining data for decision making, smaller enterprises have fewer bureaucracies and
are more likely to experience higher effectiveness of data-driven decisions. Additionally, the amount of data that
decision makers in small organizations need to analyze and synthesize before making decisions is not as large as
in large organizations. This means that it is relatively easier for decision makers in smaller organizations to trace
their data to the source when in doubt. Most of the respondents in this study reported that they knew the sources
of the data they relied upon for decision making. Previous studies have shown that accessibility is the main
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determinant of the type of data source used by an organization (Huie, 2014). Therefore, firms avoid relying on
data that they cannot access or verify.

In recognition of the growing importance of data, some firms have established business units that are
focused primarily on data management and dedicated efforts to the enhancement of data accuracy. Most
respondents in the current study listed lack of time, proliferation of low quality data collection technology,
untrained or unqualified employees for data entry, and lack of awareness about the importance of data as some
of the challenges that cause data inaccuracy. Previous research has also shown that the size of a business is an
influential factor on whether an organization adopts BA, which influences the accuracy of data due to size-
related factors, such as management structure and access to information and finances (Choughri& Soubjaki,
2017). Based on findings from this study and previous studies, the accuracy of data can be enhanced in several
ways including; knowing the data source, edit checks in the data entry program, cross-checking of dependent
values, duplication of data, employee training, frequent generation of data, control or monitoring of data entries,
and increased awareness about the value of data. These methods ensure that information is complete and
consistent thereby leading to higher-quality decisions.
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