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Abstract: This study explores the potential of data science software solutions like Customer Relationship
Management Software (CRM) for increasing the revenue generation of businesses. We focused on those
businesses in Accommodation and Food Service sector across the European Union (EU). The investigation is
contextualized within the rising trend of data-driven decision making, examining the potential correlation
between data science application and business revenue. Employing a comprehensive evaluation of Eurostat
datasets from 2014 to 2021, we used both univariate and multivariate analyses, we assessed e-commerce sales
data across countries, focusing on the usage of big data and CRM tools. Big data utilization showed a clear,
positive relationship with enhanced e-commerce sales. However, CRM tools exhibited a dualistic impact: while
their use in marketing showed no significant effect on sales, their application in non-marketing functions had
a negative correlation. These findings underscore the potential role of CRM and data science solutions in
enhancing business performance in the EU's Accommodation and Food Service industry.

Keywords: big data analytics; revenue generation; Customer Relationship Management (CRM)

Introduction

In today's digital age, data has emerged as a crucial asset for businesses, driving decision-
making, innovation, and growth. The application of data science solutions, which involves extracting
meaningful insights from vast amounts of data, has shown a significant impact on company
revenues.

Data is a valuable resource that can leverage business partnerships, vertical integration, or
diversification. Their study revealed that consistency, completeness, and protection of data,
combined with a data-driven company profile, can lead to improved customer management and
operational efficiency. Such enhancements directly contribute to better business performance and,
consequently, increased revenues [1].

By establishing a direct link between the outcomes of data science methodologies and value
drivers for customers, businesses can systematically derive value from insights generated by data
science. This systematic value creation translates into enhanced customer experiences, leading to
higher sales and revenue [2].

According to [3] the spread of real-time data across companies, given the availability of
appropriate analytical tools and methods, can have a significant impact on the entire company. This
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suggests that real-time data analytics, a subset of data science solutions, can provide businesses with
timely insights, enabling them to make agile decisions that can boost revenues.

Thus, data science solutions offer businesses a competitive edge by providing them with
actionable insights derived from data. These insights, when effectively leveraged, can lead to
improved operational efficiency, enhanced customer experiences, and ultimately, increased
revenues. As businesses continue to operate in an increasingly data-driven environment, the
importance of data science solutions in driving revenue growth cannot be overstated.

Literature review

Customer Relationship Management (CRM) has evolved as an important tool for businesses in
the digital age and in their electronic commerce activities. At its core, CRM is not just about managing
interactions with customers but is a comprehensive approach to understanding, targeting, and
building relationships with customers to drive business growth.

In recent years, there has been a rise in research evaluating the perceived business advantages
of e-commerce. This study found, however, that the results vary substantially based on the
differences between countries, the specific characteristics of businesses, and the types of businesses
conducted. [4] highlights the benefits of e-commerce for small and medium-sized enterprises, in
particular market expansion and cost reduction.

Chaffey categorized the benefits of e-commerce in this context as tangible benefits and intangible
benefits. Intangible benefits are difficult to identify and quantify, whereas tangible benefits are
associated with quantifiable factors such as increased sales, decreased costs, and market expansion.
They are, however, closely related to tangible factors. For instance, a company that can shorten its
product's life cycle can generate tangible benefits such as reduced costs, greater customer satisfaction,
and ultimately a rise in sales [5] .

Rather than cost reduction, the most significant advantages of electronic commerce are related
to the competitive environment. Increased sales and competitiveness are additional significant
advantages. In addition, companies emphasize the significance of growing their customer base and
improving customer service. [6] emphasize the effectiveness of online media during the COVID-19
pandemic in boosting product sales.

According to [7], one of the most significant benefits for small businesses is the increased ability
to obtain information about customers and suppliers. Additionally, they can benefit from operating
across regional and national borders. Because technology is global, companies can expand their
market presence by entering global markets. [8] also emphasize the importance of e-commerce in
international business and its implications for the study of international business.

Nonetheless, through electronic commerce, small businesses can increase their ability to
communicate with consumers, suppliers, and competitors to the same extent as many of the world's
largest corporations, thereby enhancing their competitiveness. [9] concur with this result. They
suggest that, due to their size, small businesses will be more adaptable to changing conditions and
will benefit from the increased speed and adaptability that electronic commerce provides.

In the realm of e-commerce, CRM takes on an even more significant role. E-commerce businesses
operate in a highly competitive environment where customer preferences can shift rapidly, and the
market dynamics can change overnight. In such a scenario, having a robust CRM system can be the
difference between success and failure.

[10] emphasized the importance of CRM in electronic commerce, suggesting that it's a concept
designed to increase companies' profitability by enabling them to identify and concentrate on their
profitable customers. More specifically, the application of CRM in electronic commerce, often
referred to as ECCRV, is a critical success factor in the digital marketplace. This is especially true for
B2C businesses and smaller companies that might not have the vast resources of larger corporations
but still need to effectively manage their customer relationships to thrive in the online space. The
authors argue that the duration a company has been on the Web does not necessarily correlate with
its success in electronic commerce; instead, the effective application of CRM strategies plays a more
crucial role [10] .
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One of the primary advantages of e-CRM is its ability to provide personalized and customized
support to customers. [11] highlight the strategic role of e-CRM in offering tailored solutions and
experiences to customers. This personalization is crucial in the e-commerce landscape, where
customers are often inundated with choices. By understanding customer preferences, behaviors, and
purchase histories, e-CRM systems can deliver targeted offers, product recommendations, and
content, thereby enhancing the overall shopping experience and increasing the likelihood of
conversions [11]. [12] emphasized the importance of enhancing "user experience" to foster loyalty and
improve returns. As businesses seek to adapt to these changes, the integration of data science
solutions, like CRM, becomes invaluable. CRM systems offer insights into user behavior, enabling
businesses to tailor user experiences in applications. Such personalized interactions can lead to
increased conversions and turnover. This is especially pertinent when evaluating user expectations
for specific functionalities, such as mobile e-commerce application features.

However, while the potential benefits of e-CRM are evident, its implementation in the retail
sector has been varied. A study by [13] analyzed the availability of e-CRM features on retail websites
and their relationship with consumer satisfaction and site traffic. Their findings indicated that while
e-CRM features can significantly enhance consumer satisfaction, many standard retailers lag behind
in their implementation. This gap presents both a challenge and an opportunity. Retailers who can
effectively integrate e-CRM features into their online platforms stand to gain a competitive edge,
while those who neglect this aspect risk alienating their customer base.

The integration of Customer Relationship Management (CRM) into a company's strategy has
profound implications for its marketing performance. In the e-commerce landscape, where
competition is fierce and customer loyalty is paramount, the role of CRM becomes even more critical.

[14] conducted a study that delved into the effects of CRM on marketing performance. Their
findings were unequivocal: CRM significantly influences marketing performance. The study revealed
a strong correlation, with a path coefficient of 0.79, indicating that companies that effectively
implement and manage their CRM strategies are more likely to see enhanced marketing outcomes.

But the impact of CRM isn't limited to marketing performance alone. Another study by [15]
explored the relationship between CRM, innovation, and performance advantages. Their research
demonstrated that developing close relationships with customers enhances a firm's ability to
innovate. This innovation, in turn, has a direct positive impact on performance. The study supports
the idea that CRM isn't just a tool for managing customer interactions but can be a catalyst for broader
organizational improvements, driving both innovation and performance.

Also, a study by [16] explored the impact of e-CRM on service quality, particularly in private
hospitals in Jordan. The results demonstrated that electronic customer relationship management had
a positive impact on service quality. This finding underscores the importance of e-CRM not just in
retail e-commerce but also in sectors like healthcare, where service quality can significantly influence
customer trust and satisfaction.

Another dimension of service management in e-CRM is how businesses handle service failures
and customer complaints. A study by [17] emphasized that successful service management is at the
core of e-CRM. Their research on the impact of e-services failures and customer complaints on e-CRM
revealed that how businesses address and rectify these issues plays a crucial role in shaping customer
perceptions and loyalty. Effective complaint resolution can not only mitigate the negative effects of
service failures but also enhance customer trust and loyalty in the long run.

The capabilities of Customer Relationship Management (CRM) systems have expanded
significantly with the advent of new technologies, especially Big Data Analytics (BDA). These
capabilities not only enhance the core functions of CRM but also serve as mediators that amplify its
impact on sales performance.

With the rise in online interactions and data-driven decision-making, there's an observable surge
in the volume, velocity, and diversity of data from various sources about consumers, processes, or
environments. [18] highlight that breakthroughs in areas like machine learning and big data have
accelerated advancements in predictive analytics. By integrating big data and machine learning,
organizations have the capability to build and employ models in their data repositories to predict
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outcomes, gauge potential risks, or make analytical forecasts. [19] stressed the importance of
extracting only the data pertinent to decision-making from the vast amounts of available data,
relegating the rest for different applications or disregarding it altogether. [20] note the fast-paced
evolution of big data analytics, a tool that bridges numerous businesses and institutions, enabling
them not only to benefit from the data but also to enhance customer engagement, a sentiment echoed
by [21].

[22] delved into the relationship between Big Data Analytics, CRM capabilities, and perceived
sales performance. Their findings indicated that BDA and CRM capabilities share a strong positive
impact on perceived sales performance. This suggests that the integration of BDA into CRM systems
can provide businesses with deeper insights into customer behaviors, preferences, and trends,
thereby enabling them to tailor their marketing strategies more effectively and drive sales.

Another dimension of CRM capabilities is the integration of the Internet and database
marketing. A study by [23] highlighted that such integration enhances the effectiveness of CRM
practices. By leveraging the vast amounts of data available online and combining it with traditional
database marketing techniques, businesses can create more targeted and personalized marketing
campaigns. This not only improves customer engagement but also leads to better conversion rates
and increased sales.

In the dynamic world of e-commerce, where businesses vie for customer attention and loyalty,
Customer Relationship Management (CRM) software has emerged as a game-changer. This chapter
delves into the profound influence of CRM software on e-commerce sales, drawing from empirical
research and insights.

[24] highlighted that differences in CRM effectiveness lead to significant variations in sales
processes. Their research emphasized that the geography of firms doesn't qualify these influences,
suggesting that the benefits of CRM are universal across different regions and markets.

A study by [25] supported the hypothesized influences of customer orientation, customer-centric
organizational systems, and CRM technology on CRM capabilities. Furthermore, they found that
CRM capabilities directly influence organizational performance, which includes sales outcomes.

[26] emphasized the role of e-CRM in enhancing customer satisfaction in online shopping. Their
study provides insights for managers and marketers to implement e-CRM effectively, aligning it with
the current needs and requirements of consumers. Such alignment can lead to increased customer
loyalty and, consequently, higher sales.

Additionally, [27] provided empirical evidence that the adoption and utilization of CRM
positively impact sales performance, sales effectiveness, and collaboration. This suggests that
businesses that effectively integrate CRM into their operations can expect enhanced sales outcomes.

Materials and methods

Variables were constructed using data from Eurostat regarding the Accommodation and Food
Service industry. We have used three independent variables and one dependent variable. The
independent variables were: percentage of enterprises that use big data, percentage of enterprises
that use customer service management (CRM) software for marketing or for any other activities,
except marketing. The dependent variable was the percentage of enterprises that use e-commerce
sales. All variables were measured in percentages at national level. Data panel covered 4 years and
28 countries, with a total of 112 data points for each analyzed variable. In case of missed data points,
all the correspondent variables were omitted.
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Figure 1. Dependent and independent variables.

We have started our results by exposing some descriptive statistics, including mean, maximum
and minimum values for each analyzed variable. After the descriptive statistics, visual maps were
included, in order to facilitate the visualization of big data, CRM and e-commerce usage at the EU
level, in 2014 and 2021.

In order to argue our main hypothesis, we have performed three Student's T-tests to observe if
there is a significant difference between e-commerce country-level usage when big data and CRM
usage is below and above 20%. For the selection of a proper T-test, we have first performed a F-test
for the equality of variances.

After testing for hypothesis, we have performed a multivariate linear regression. In order to
ensure the reliability of the regression we have first tested the series for autocorrelation (by using
Durbin-Watson procedure) and stationarity (Dickey Fuller test). After the coefficients of the
regression were estimated, the goodness of fit was analyzed. Equation 1 was used for the linear
regression. Also, a 3-dimensional plot was used to enhance visualization of the relationship among
the analyzed variables.

E_commerce sales = ¢ + fy * Big data + f; * CRM qrketing + B3 * CRM other activities (1)
Software used in statistical processing were: IBM SPSS Statistics v20, EViews v10 and MATLAB
R2019a.

Results

Descriptive statistics and maps

Table 1 presents the main descriptive indicators for the four analyzed variables, specifically the
minimum value, maximum value, mean and std. deviation.

Table 1. Descriptive statistics.

N Minimum Maximum Mean Std. Deviation
Big_Data 107 6 38 18.80 7.138
E_Commerce_Sales 105 9 60 32.24 11.644
CRM_Mk 107 5 30 14.01 5.694
CRM_Elsewhere 108 3 38 16.97 7.054
Valid N (Listwise) 104

In order to enhance a better observation of the data that was analyzed, we are proposing two
sets of maps, one correspondent to 2014 and one to 2021, exposing the national percentages of big
data, e-commerce sales and CRM software usage, for the EU 28 area.
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Figure 1. Enterprises that analyze big data, percentage of enterprises with e-commerce sales, customer
relationship management software for marketing in 2014.

From Figures 2 and 3 one can identify a slightly increase in all of the analyzed variables, as for
the averages and for the maximum values, while countries with highest growth in all three variables
were Sweden, Estonia, Czech Republic, Netherland and Belgium, Greece.
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Figure 2. Enterprises that analyze big data, percentage of enterprises with e-commerce sales, customer
relationship management software for marketing in 2021.
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Figure 3. 3-D plot of big data, CRM nad e-commerce sales.

While Poland, France and Italy presented significant increases in big data and e-commerce sales
usage, Romania has registered a significant increase in e-commerce sales.

Testing for autocorrelation and stationarity
To test the autocorrelation, the Durbin-Watson procedure was performed. For the Durbin-
Watson procedure, the null and alternative hypothesis were:

e  HO: There is no correlation among the residuals.
e  HA: The residuals are autocorrelated.

Although our test statistic of 1.763 does lie outside of this range, we may consider that test
statistic values in the range of 1.5 to 2.5 are relatively normal, while the one that falls outside of this
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range could be definite cause for concern. Thus, we can conclude that there is no correlation among
the residuals.

Table 2. Results of the Durbin-Watson procedure.

Model Durbin-Watson
T-stat 1.763
Lower critical value 1.482
Upper critical value 1.604
k 3
N 100

a. Predictors: (Constant), CRM_ELSEWHERE, CRM_MK, BIG_DATA
b. Dependent Variable: E_COMMERCE_SALES

In Table 3, results computed under Dickey—Fuller test (ADF) procedure are presented. Tested
hypotheses are:

Table 3. Results of the ADF procedure.

Model ADF - Fisher Chi-square ADF - Choi Z-stat
Variable Statistic P-value Statistic P-value
Big data usage 49.4326 0.0000 -5.68702 0.0000
CRM usage for marketing 48.2818 0.0000 -5.57162 0.0000
CRM usage for other activityes 57.2026 0.0000 -6.31778 0.0000
E-commerce sales usage 25.5744 0.0012 -3.43753 0.0003

HO: A unit root is present in a time series sample.

H1: The time-series sample has no unit root; thus, it is stationary.

In Table 3 we can observe that all of the p-values are less than the significance level of 0.5, thus
we can reject the null hypothesis and conclude that the time series are stationary.

Next, we have constructed a 3-dimensional plot to enhance the observation of the relationships
that were formed among the analyzed variables. On the x-axis, the e-commerce usage is presented,
on the y-axis, big data usage, while on the z-axis, the CRM software usage for marketing activities, is
constructed. Thus, it can be observed that a high usage of big data is positively associated with a high
usage of e-commerce sales, while it presets no linear correlation with CRM usage. Also, CRM usage
is positively corelated with e-commerce sales usage.

F-test for the equality of variances

In order to test if the variances between the groups prepared for the hypothesis testing are equal,
we have performed some F-tests for equality of the variances. Results of the F-test are shown in Tables
4-6.

Table 4. F-test two-sample for variance , the impact of big data over the percentage of using e-
commerce sales.

Variable 1 Variable 2
Mean 27.3549 37.04906
Variance 124.8877 103.5233
Observations 51 53
df 50 52
F 1.206373
P(F<=f) one-tail 0.251976

F Critical one-tail 1.590168
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Table 5. F-test two-sample for variances, the impact of customer relationship management software
for marketing over the percentage of using e-commerce sales.

Variable 1 Variable 2
Mean 27.56275 36.84906
Variance 116.5236 115.4349
Observations 51 53
df 50 52
F 1.009432
P(F<=f) one-tail 0.485966
F Critical one-tail 1.590168

Table 6. F-test two-sample for variances, the impact of customer relationship management software
for elsewhere over the percentage of using e-commerce sales.

Variable 1 Variable 2
Mean 27.67451 36.64528
Variance 112.0707 123.1883
Observations 51 53
df 50 52
F 0.909752
P(F<=f) one-tail 0.369185
F Critical one-tail 0.627324

Hypothesis tested are:

e  HO: The two variances are equal.
e  HI: The two variances are not equal.

In Table 4, p-value (0.251) is higher than the standard significance level of 0.05, we cannot reject
the null hypothesis. Our sample data support the hypothesis that the population variances are equal.

In Table 5, p-value (0.251) is higher than the standard significance level of 0.05, we cannot reject
the null hypothesis. Our sample data support the hypothesis that the population variances are equal.

In Table 6, p-value (0.251) is higher than the standard significance level of 0.05, we cannot reject
the null hypothesis. Our sample data support the hypothesis that the population variances are equal.

T-test assuming equal variances

We are next using the student T’test to determine if two population means are equal.
The hypothesis tested are presented as follows.
Case 1:

e  HO: The usage of big data has no significant influence over the percentage of using e-commerce
sales.

e  HI: The usage of big data has a significant influence over the percentage of using e-commerce
sales.

Case 2:

e  HO: The usage of CRM for marketing has no significant influence over the percentage of using
e-commerce sales.

e  HI1: The usage of CRM for marketing has a significant influence over the percentage of using e-
commerce sales.

Case 3:
e  HO: The usage of CRM for elsewhere has no significant influence over the percentage of using e-
commerce sales.

e  HI: The usage of CRM for elsewhere has a significant influence over the percentage of using e-
commerce sales.
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The results of the t-test assuming equal variances are presented in Tables 7-9.

Table 7. Testing the impact of big data over the percentage of using e-commerce sales.

Variable 1 Variable 2
Mean 27.35490196 36.85741
Variance 124.8877255 103.5534
Observations 51 54
Pooled Variance 113.9098865
Hypothesized Mean Difference 0
df 103
t Stat -4.559788889
P(T<=t) one-tail 0.00
t Critical one-tail 1.66
P(T<=t) two-tail 0.00
t Critical two-tail 1.98

Table 8. Testing the impact of customer relationship management software for marketing over the

percentage of using e-commerce sales.

Variable 1 Variable 2
Mean 27.5627 36.6611
Variance 116.5236 115.1643
Observations 51.0000 54.0000
Pooled Variance 115.8242
Hypothesized Mean Difference 0.0000
df 103.0000
t Stat -4.3296
P(T<=t) one-tail 0.0000
t Critical one-tail 1.6598
P(T<=t) two-tail 0.0000
t Critical two-tail 1.9833

Table 9. Testing the impact of customer relationship management software for elsewhere over the

percentage of using e-commerce sales.

Variable 1 Variable 2
Mean 27.6745098 36.555556
Variance 112.0707373 121.29874
Observations 51 54
Pooled Variance 116.8191281
Hypothesized Mean Difference 0
df 103
t Stat -4.208181333
P(T<=t) one-tail 0.0000
t Critical one-tail 1.6598
P(T<=t) two-tail 0.0001
t Critical two-tail 1.9833

Normally will say that a P value of . 05 or less is significant in which case we reject the null
hypothesis (accept the alternative hypothesis). In our case, presented in Table 7, two groups were
compared, one counting the e-commerce usage in countries that have less than 20% usage in big data,
and another group that counts e-commerce usage for countries in which more than 20% of the
enterprises use big data. Because the p-value is less than alfa, we can reject the null hypothesis, thus
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concluding that: The usage of big data has a significant influence over the percentage of using e-
commerce sales.

In case presented in Table 8 two groups were compared, one counting the e-commerce usage in
countries that have less than 20% usage in CRM software for marketing activities, and another group
that counts e-commerce usage for countries in which more than 20% of the enterprises use CRM
software for marketing activities. Because the p-value is less than alfa, we can reject the null
hypothesis, thus concluding that: The usage of CRM for marketing has a significant influence over
the percentage of using e-commerce sales.

In case presented in Table 9 two groups were compared, one counting the e-commerce usage in
countries that have less than 20% usage in CRM software for other activities, except marketing, and
another group that counts e-commerce usage for countries in which more than 20% of the enterprises
use CRM software for other activities, except marketing. Because the p-value is less than alfa, we can
reject the null hypothesis, thus concluding that: The usage of CRM for elsewhere has a significant
influence over the percentage of using e-commerce sales.

Multivariate regression

In order to predict the usage of e-commerce sales based on the usage of big data and CRM, we
have performed a multivariate linear regression, constructed as presented in equation 1. Coefficients
were estimated using least square method. The results, presented in Table 10, show significant
coefficients for big data usage and usage of CRM for other activities than marketing, while
insignificant coefficients for CRM software usage for marketing activities. Also, at a 1 percentage
modification in big data usage, e-commerce usage will be modified with 2.3 percentage points, in the
same direction. In contrast, for a 1 percentage point modification for CRM software used for activities
ither than marketing, e-commerce usage modifies with 1.2 percentage points, in contrary direction.

Table 10. Estimation of the coefficients for the multivariate linear regression.

Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta t S
(Constant) 15.390 2.800 5.497 0.000
BIG_DATA 2.324 0.710 1.431 3.273 0.001
CRM_MK -0.426 0.458 -0.208 -0.930 0.354

CRM_ELSEWHERE -1.223 0.560 -0.749 -2.182 0.031

a. Dependent Variable: E_COMMERCE_SALES

In Tables 11 and 12 the goodness of fit and ANOVA analisys for the multivariate linear rgression
are presented. It can be observed a R squared of 0.299, while an adjusted R squared of 0.278

Table 11. Goodness of fit.

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.547 0.299 0.278 9.932
a. Predictors: (Constant), CRM_ELSEWHERE, CRM_MK, BIG_DATA
b. Dependent Variable: E_ COMMERCE_SALES

Table 12. ANOVA.

Model Sum of Squares df Mean Square F Sig.
Regression 4205.098 3 1401.699 14.209 0.000b
1 Residual 9864.990 100 98.650
Total 14070.088 103

a. Dependent Variable: E_COMMERCE_SALES
b. Predictors: (Constant), CRM_ELSEWHERE, CRM_MK, BIG_DATA
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The multivariate linear regression analysis embarked on a detailed journey to understand the
intricate relationships between e-commerce sales and its potential drivers, namely big data usage and
CRM applications in marketing and other domains. The depth of knowledge obtained from this
analysis holds considerable significance for e-commerce strategies and how technology is integrated.

Regarding the influence of big data, a noteworthy revelation emerges. As big data usage sees a
rise, so does e-commerce sales, with a 2.3 percentage point increase in the latter for every one
percentage point growth in the former. This observation not only highlights the immense power of
big data in propelling digital sales but also resonates with the prevalent sentiment on the importance
of data-driven decisions in the modern business scenario.

Venturing into the realm of CRM, we observe a contrasting scenario. On one hand, when CRM
is utilized for functions beyond marketing, termed here as CRM_ELSEWHERE, there appears to be
a diminishing effect on e-commerce sales. Specifically, for every percentage point increase in
CRM_ELSEWHERE usage, e-commerce sales decrease by 1.2 percentage points. On the contrary, the
impact of using CRM specifically for marketing, termed CRM_MK, doesn’t showcase any significant
influence on e-commerce sales. This divergence raises a crucial point: while CRM tools are
undeniably beneficial in certain areas, their blanket application might not guarantee positive
outcomes, especially in the realm of e-commerce sales.

Delving deeper into the analysis, the model’s goodness-of-fit metrics, such as the R and adjusted
R-squared values, shine a light on its explanatory prowess. They suggest that the model can account
for approximately 27.8% to 29.9% of e-commerce sales fluctuations. However, this also points to the
fact that significant variability in e-commerce sales can be attributed to variables not present in this
model. Moreover, the ANOVA results lend further credibility to the model by confirming the value
of at least one predictor in forecasting e-commerce sales, further emphasized by a meaningful F-
statistic.

Taking a step back to interpret these findings, it becomes evident that while big data and CRM
are compelling tools, their deployment needs to be both strategic and tailored to specific scenarios.
The negative coefficient associated with CRM_ELSEWHERE is particularly thought-provoking,
prompting businesses to question if an over-dependence on technology might be overshadowing
crucial human touchpoints in sales, or perhaps diverting critical resources from primary sales-driven
activities. Furthermore, it's imperative for businesses to acknowledge the vast array of external
factors, such as market trends, competitive elements, evolving consumer behaviors, and wider
economic indicators, that possibly influence e-commerce sales. Adopting a comprehensive approach
in strategy development becomes vital.

Drawing this exploration to a close, it’s evident that the relationship between technology use
and e-commerce outcomes is a delicate dance. Tools like big data and CRM can indeed be game-
changers. However, understanding their nuanced impacts within the e-commerce framework
demands a more profound and context-sensitive examination.

Discussion

The primary objective of our research was to discern the potential influence of contemporary
technological tools, such as big data and CRM, on e-commerce sales across different countries. The
results, spanning from univariate to multivariate analyses, provide a compelling narrative about the
evolving dynamics in the digital sales landscape.

Starting with the univariate analysis, it became clear that countries utilizing big data and CRM
tools, both for marketing and other activities, showcased a distinct advantage in terms of e-commerce
sales. The statistical significance in the results gives credence to the popular belief that technological
advancement, particularly in the realm of data and customer relationship management, plays a
pivotal role in bolstering e-commerce outcomes.

However, while the univariate analysis provides a broad-brush understanding, the multivariate
regression analysis allows us to delve deeper into these relationships, teasing out more nuanced
insights.
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Our regression analysis was especially revelatory in terms of the positive and significant
relationship between big data usage and e-commerce sales. The observed phenomenon that a
marginal increase in big data usage leads to a proportionally larger rise in e-commerce sales
underscores the strategic value of data-driven decision-making in the contemporary business
landscape. This positive correlation suggests that as enterprises increasingly rely on analytics and
data-driven insights, they can potentially harness greater e-commerce sales, thereby amplifying their
digital footprint.

On the other hand, the relationship between CRM tools and e-commerce sales manifested in an
intriguing dichotomy. While the usage of CRM for functions other than marketing seemed to
negatively influence e-commerce sales, its usage specifically for marketing didn't showcase a
statistically significant impact on e-commerce outcomes. This draws attention to the importance of
strategic technology deployment. It's imperative for businesses to understand that the indiscriminate
application of tools like CRM may not always yield the desired results, particularly concerning e-
commerce sales. The negative relationship of CRM usage for non-marketing functions with e-
commerce sales warrants further investigation. Potential hypotheses could be that an over-reliance
on technology might be diluting essential human touchpoints or that resources allocated to these
functions could be better utilized elsewhere.

Furthermore, the model's explanatory statistics indicate that while big data and CRM
applications hold considerable sway, a significant portion of the e-commerce sales variability is
shaped by other external factors. This could encompass aspects like market dynamics, competitive
pressures, and changing consumer behaviors. Thus, when strategizing for e-commerce, businesses
need to adopt a more holistic approach, taking into account the broader ecosystem in which they
operate.

The intricate relationship between big data usage and e-commerce sales has been a focal point
of numerous studies in recent years. Our research, which highlighted the positive correlation
between big data usage and e-commerce sales, is supported by a study conducted on 122 e-business
companies in Maharashtra, India. This study concluded that big data is instrumental in analyzing
customer behavior, systematic analytics, and gaining a competitive advantage [28] .

Further, a cross-cultural study by [29] revealed that the impact of big data usage varies across
countries. For instance, in the USA, big data-embedded product testing had the highest effect on sales
growth and gross margin, while in Australia and the UK, big data-embedded commercialization
showed the most significant impact on sales growth and gross margins. This suggests that the
influence of big data on e-commerce sales is not only significant but also varies based on regional
factors and the specific application of big data.

Another study by [30] emphasized the positive moderating effect of big data analytics capability.
They found that the stronger this capability, the greater the impact of big data on sales growth and
gross margin. This underscores the importance of not just using big data but harnessing it effectively
to drive sales.

Interestingly, while our research found a dichotomous impact of CRM on e-commerce sales, a
study by [31] proposed a unique theoretical model that showed the combined impact of big data and
CRM capabilities on an organization's strategic sales performance. This suggests that the interplay
between big data and CRM can be complex and warrants further exploration.

Moreover, the negative influence of CRM in non-marketing functions, as highlighted in our
research, resonates with the findings of a study by [32], which cautioned e-vendors about the
potential negative applications of over-relying on Big Data analytics. This reiterates the need for
businesses to be discerning in their deployment of technology.

Thus, the myriad of studies in this domain underscores the profound implications of big data
and CRM on e-commerce sales. While the positive impact of big data is undeniable, the nuanced
relationship between CRM and e-commerce sales necessitates a deeper, more contextual exploration.
As businesses continue to navigate the digital landscape, a strategic and judicious deployment of
these technologies will be paramount.
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Limitations and potential future research directions

Our study, while providing valuable insights into the relationship between the usage of big data,
CRM, and e-commerce sales, comes with its set of constraints. One primary limitation was the
reliance on data from Eurostat. Although Eurostat is a robust source, its data might not encapsulate
the nuanced differences that exist in individual country contexts or the diverse verticals within e-
commerce. This limitation is compounded by potential biases or gaps in the data collection process,
which might influence the generalizability of our findings.

Additionally, the temporal scope of our research needs to be considered. The rapid pace of
technological changes and shifts in e-commerce trends means that our study serves as a snapshot in
time. As these dynamics evolve, longitudinal studies spanning longer durations might offer deeper
insights into the changing nature of these relationships.

A significant aspect to ponder upon is the simplification of variables in our research. By relying
on distinctions such as 'less than 20% usage' versus 'more than 20% usage', we might inadvertently
be oversimplifying the spectrum of technology adoption. This approach might obscure the intricate
relationships that exist on a gradient, rather than within these somewhat arbitrary dichotomous
brackets.

Furthermore, our study's focus on big data and CRM tools, while significant, doesn't encompass
the myriad factors influencing e-commerce sales. From macroeconomic indicators to cultural
nuances, various elements play a role in e-commerce dynamics, and not accounting for these
variables might have confounded the relationships we observed.

The regional concentration of our dataset is another facet that merits attention. Our primary
reliance on Eurostat data may have limited the global applicability of our findings. Different regions
or countries could have unique dynamics that our study didn't capture.

Looking ahead, the academic and business community has a vast expanse of potential research
opportunities. Incorporating data from sources beyond Eurostat could paint a more comprehensive
global picture, helping us discern regional nuances. A more granular examination into individual e-
commerce sectors could reveal sector-specific insights that our broader approach might have missed.
Moreover, with emerging technologies like Al and blockchain reshaping the digital commerce
landscape, it would be enlightening to assess their influence on e-commerce. A blend of qualitative
research could complement our quantitative findings, elucidating the 'why' behind observed trends.
Lastly, observing these dynamics over more extended periods will reveal long-term impacts and the
evolving nature of technological interventions in e-commerce.

In summary, while our research has paved the way for a more profound understanding of the
interplay between technology and e-commerce, there remains a vast landscape to explore, refine, and
understand in this domain.

Conclusion

In the rapidly evolving digital landscape, the intersection of technology and commerce remains
a focal point for businesses and researchers alike. Our research ventured into this domain, aiming to
illuminate the influence of contemporary technological tools, notably big data and CRM, on e-
commerce sales across an array of countries. By leveraging both univariate analyses and a deeper
dive through multivariate regression, we strived to shed light on the nuances of these relationships
and extract meaningful insights that could guide strategic decision-making in the realm of e-
commerece.

Our findings emphasize the undeniable significance of big data in shaping e-commerce
outcomes. With a clear and positive relationship established, it's evident that data-driven strategies
can act as catalysts for digital sales growth. This stands testament to the increasing importance of
analytical competencies in today's business world, where data is often heralded as the 'new oil'.

Contrastingly, the results concerning CRM tools highlighted a more intricate narrative. While
CRM's role in marketing didn't show a significant impact on e-commerce sales, its application
elsewhere seemed to work counterintuitively, pointing to the necessity of strategic and judicious use
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of such tools. This bifurcation suggests that it's not just the adoption, but the application of technology
that determines its efficacy in boosting e-commerce outcomes.

At its core, our research underscores the symbiotic relationship between technology and e-
commerce, albeit with certain caveats. While tools like big data and CRM have the power to reshape
the e-commerce trajectory, their impact is contingent on the broader business ecosystem and the
strategic nuances of their deployment. As digital platforms continue to burgeon, businesses need to
cultivate a discerning approach to technology adoption, ensuring alignment with overarching
objectives and market dynamics.

In conclusion, our research provides a roadmap for enterprises navigating the digital sales
landscape, emphasizing both the promises and pitfalls of technology adoption. As we move further
into the digital age, such insights will be pivotal for businesses to harness the true potential of e-
commerce, balancing technological prowess with strategic intent.
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