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Abstract 
The integration of Enterprise Resource Planning (ERP) systems with analytics software has become a 
crucial tool for enhancing operational efficiency and sector-specific performance in small and medium-
sized enterprises (SMEs). This study focuses on the operational efficiency improvements and the 
variation in benefits across different industry sectors following ERP-analytics integration. Through a 
combination of quantitative and qualitative analysis, the research reveals significant gains in key 
performance indicators, such as processing time and resource utilization, along with notable differences 
in how industries like manufacturing, retail, and healthcare benefit from this integration. The findings 
provide actionable recommendations for SMEs to optimize ERP-analytics integration, tailored to their 
specific industry needs. 
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1. Introduction 

The integration of Enterprise Resource Planning (ERP) systems with advanced analytics has 
transformed the way organizations operate, particularly for small and medium-sized 
enterprises (SMEs). ERP systems, once limited to managing resources, have evolved to 
become central platforms that improve operational efficiency through real-time data and 
predictive analytics. As businesses face increasing pressure to optimize processes and reduce 
costs, the combination of ERP and analytics has proven instrumental in driving efficiency 
gains. 

This study focuses on two critical areas: the improvement of operational efficiency through 
ERP-analytics integration and the sector-specific benefits of such integration across industries. 
Operational efficiency, measured by key performance indicators like processing time, error 
rates, and resource utilization, is a core benefit sought by SMEs. At the same time, different 
industries derive varying benefits from ERP-analytics integration, necessitating a sector-
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specific approach to maximize the technology's potential. By exploring these two dimensions, 
this research aims to provide insights that help SMEs tailor their ERP-analytics strategies for 
optimal outcomes. 

2. Literature Review 
The integration of Enterprise Resource Planning (ERP) systems with advanced analytics has 
gained significant attention in recent years, especially within the context of small and 
medium-sized enterprises (SMEs). Ahmad and Cuenca (2021) highlight that cloud-based ERP 
systems serve as a catalyst for digital transformation, offering flexibility, scalability, and cost-
effectiveness to SMEs, making real-time decision-making more accessible. [1]  
 
Similarly, Li and Xie (2020) emphasize the role of ERP systems in enhancing organizational 
agility, particularly in environments that demand rapid responses to market changes. They 
argue that ERP systems allow organizations to better align their business processes with 
strategic goals, thus facilitating improved decision-making.[2] 
 
Furthermore, Bhosale and Kant (2022) explore how predictive analytics integrated with ERP 
systems enhance decision-making capabilities by providing actionable insights. Their study 
reveals that enterprises with ERP-analytics integration are better prepared to anticipate 
market trends and make data-driven decisions. [3] 
 
Supporting this, Sharma, Ghosh, and Banerjee (2023) argue that data-driven decision-making 
plays a pivotal role in ERP integration, with analytics driving more informed decisions across 
various business processes. [4] 
 
In terms of operational efficiency, Venkatesh et al. (2023) demonstrate that ERP-analytics 
integration leads to significant improvements, particularly in terms of process automation, 
resource optimization, and cost reduction. [5] 
 
Patel, Desai, and Chauhan (2021) further extend this by highlighting the enhanced decision 
accuracy and better resource allocation brought about by ERP and analytics integration. Their 
research shows that these benefits are most pronounced in organizations that adopt a strategic 
approach to system integration. [6] 
 
Sector-specific insights are also evident in the literature. Singh and Kaur (2021) focus on the 
manufacturing sector, where ERP-analytics integration has been shown to improve 
production planning and inventory management, supporting lean manufacturing initiatives. 
[7] 
 
Ramesh, Patel, and Verma (2020) examine the healthcare sector, where ERP-analytics 
integration enhances patient care and operational efficiency through improved resource 
management. [8] 
 
Similarly, Verma and Bhatia (2022) provide insights into the retail sector, demonstrating that 
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ERP-analytics integration improves customer relationship management (CRM), inventory 
optimization, and sales forecasting. [9] 
 
However, challenges such as organizational resistance remain barriers to ERP-analytics 
integration, as noted by Adebayo and Afolabi (2022). They identify strategies to overcome 
these barriers, including leadership involvement and phased implementation. [10]  
 
Gupta and Jain (2023) echo this by highlighting the best practices for overcoming challenges 
in ERP-analytics integration, particularly within the SME context. [11] 
 
Martin and Lee (2020) also emphasize the importance of change management strategies, 
especially when dealing with employee resistance to technology adoption. [12] 
 
From a financial performance perspective, Chauhan and Desai (2022) investigate the financial 
outcomes of ERP-analytics integration, noting improvements in revenue growth, profitability, 
and return on investment (ROI). [13] 
 
Their findings are supported by Zhang and Wang (2020), who explore cross-industry 
differences in ERP-analytics integration and its impact on financial performance. They 
observe that while most industries benefit, certain sectors like retail and healthcare see the 
most pronounced financial gains. [14] 
 
Moreover, Zhao and Sun (2020) highlight the increased visibility of financial data across 
multiple departments, leading to better budgeting and financial forecasting.[15] 
 
In terms of long-term sustainability, Mishra and Sharma (2023) discuss how ERP-analytics 
integration contributes to more environmentally sustainable business practices by optimizing 
resource utilization and minimizing waste. They note that manufacturing industries, in 
particular, are likely to benefit from this trend. [16] 
 
Meanwhile, Chen and Luo (2020) examine how businesses can use integrated ERP-analytics 
systems to support corporate social responsibility (CSR) initiatives, providing insights into 
sustainability reporting and governance. [17] 
 
Lastly, Srivastava and Gupta (2021) discuss the balance between customization and 
standardization in ERP-analytics integration, emphasizing the need for a tailored approach to 
meet industry-specific requirements. [18]  
 
Zhang, Li, and Wang (2020) offer a roadmap for phased ERP-analytics implementation in 
SMEs, stressing the importance of incremental integration to mitigate risks. [19] 
 
Kumar et al. (2020) also underline the importance of data security in ERP-analytics integration, 
especially with the growing risks of cyber threats and the increasing reliance on cloud-based 
solutions. [20] 
 
3. Research Gap 
While existing literature highlights the benefits and challenges of integrating ERP and 
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analytics software, there is a lack of empirical research focusing on the specific impact of this 
integration in small and medium enterprises (SMEs) in India. Particularly, the following areas 
are underexplored: 
 
1. Operational Efficiency Post-Integration: The impact on key performance indicators 

(KPIs) related to operational efficiency after ERP-analytics integration is not well 
documented. 

2. Industry-Specific Outcomes: There is a need for more industry-specific research to 
understand how different sectors within SMEs benefit differently from ERP-analytics 
integration. 

4. Objective &Problem Statement 
The primary objective of this research is to assess the impact of integrating Enterprise 
Resource Planning (ERP) systems with analytics software on the operational efficiency small 
and medium enterprises (SMEs) in India. Specifically, this study considers the following 2 
problem statements. 
 
Problem Statement 1: Does ERP-analytics integration lead to a significant improvement in 
operational efficiency within SMEs? The null and alternate hypothesis are: 

Null Hypothesis (H₀): ERP-analytics integration does not lead to a significant 
improvement in operational efficiency within SMEs. 

Alternate Hypothesis (H₁): ERP-analytics integration leads to a significant improvement 
in operational efficiency within SMEs. 

Problem Statement 2: Are there significant differences in the benefits of ERP-analytics 
integration across different sectors within SMEs? The null and alternate hypothesis are: 

Null Hypothesis (H₀): There are no significant differences in the benefits of ERP-
analytics integration across different sectors within SMEs. 

Alternate Hypothesis (H₁): There are significant differences in the benefits of ERP-
analytics integration across different sectors within SMEs. 

 
5. Methodology 
The research adopts a descriptive and analytical design that combines both qualitative and 
quantitative approaches. The study is structured to capture the perceptions, experiences, and 
measurable outcomes of ERP-analytics integration within SMEs in India.A structured 
questionnaire (as detailed earlier) was used to gather data from SMEs. The questionnaire 
includes a mix of closed-ended questions for quantitative analysis and open-ended questions 
for qualitative insights.The questionnaire was distributed electronically via Google Forms to 
industry specialists, including IT managers, financial officers, and key decision-makers (Head 
of Technology, IT Director, Business Unit Head etc.) within SMEs. 
5.1 Sampling Technique 

Population:The population for this study comprises small and medium enterprises (SMEs) 
across various industry sectors in India, including manufacturing, retail, healthcare, IT 



 
Swaminathan N, Dr Ravi Veeraraghavan 
 

Library Progress International| Vol.44 No.3 |July-December 2024                                                 25326 

services, and finance. 

Sample Size:The target sample size is 45 SMEs. This sample size is selected to provide a 
robust basis for statistical analysis while ensuring manageable data collection within the 
constraints of the study. We received 50 responses out of that 5 were rejected due to 
incomplete data.  

Sampling Method:Convenience Samplingwas employed, focusing on SMEs that have 
implemented some ERP system (homegrown or product) and analytics software. This method 
is chosen due to the accessibility of participants and the specialized nature of the integration 
in question. 

5.2 Questionnaire 

The questionnaire used for this research consists of 3 sections and aims to capture detailed 
insights on the integration of ERP and analytics in small and medium enterprises (SMEs). The 
questionnaire is structured to assess various aspects of business performance before and after 
ERP-analytics integration. It targets key decision-makers and professionals from different 
industry sectors, including Manufacturing, Retail, Healthcare, Finance, and IT Services, with 
an additional option for respondents to specify other sectors. 

General Information captures the basic details of the organization, such as the industry sector, 
company size, years of ERP-analytics usage, and how analytics is implemented (whether as 
part of the ERP system or through a separate tool).Operational Efficiency section gathers 
ratings on operational efficiency metrics such as processing time, error rates, and resource 
utilization, both before and after the integration. It also asks for an overall assessment of the 
improvement in operational efficiency. In the Sector-Specific Benefits section, respondents are 
asked to rate the benefits of ERP-analytics integration in specific areas, such as inbound 
logistics (Supply Chain), outbound logistics (including sales), Operations and Support 
functions (HR, Procurement, Finance, IT). This section is designed to capture how sector-
specific outcomes are influenced by ERP-analytics integration. 

5.3 Data Analysis 

For analysing the data, we used Excel/Python and applied different techniques such as 
Descriptive Statistics, Paired t-Testto compare pre- and post-integration measures of 
decision-making quality, operational efficiency, and financial performance within the same 
organizations, ANOVAto assess differences in the impact of ERP-analytics integration across 
different industry sectors and levels of organizational culture.Each problemstatement 
identified earlier was tested against corresponding null and alternate hypotheses using the 
appropriate statistical tests. The outcomes of these tests were used to draw conclusions and 
validate the research objectives. 

5.4 Ethical Considerations 

The study ensured the confidentiality and anonymity of all respondents. No personal or 
company-specific information was disclosed.Participants were informed about the purpose 
of the research, their right to withdraw at any time, and the use of their responses in the 
study.All data collected has been stored in the secured server and would be accessible only to 
the research team. 
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6. Analysis and Findings 
6.1 Overview 

In the survey, the manufacturing sector accounts for the largest share of respondents at 
24.44%, followed by retail with 20% as shown in table 1. Together, these two sectors make up 
nearly half of the total responses. The "others" category contributes 17.78%, while healthcare 
and IT services represent 15.56% and 13.33% of the sample, respectively. The finance sector 
has the smallest representation, with 8.89% of respondents. This distribution highlights a 
strong presence of manufacturing and retail companies in the study. 
  
 

Sector 
0-50 

employees 
51-100 

employees 
101-150 

employees 
151-200 

employees 
Over 200 

employees 
Grand 
Total 

Finance 1  3   4 
Healthcare 2  2 1 2 7 
IT Services 1 1  2 2 6 
Manufacturin
g 

4 1 4  2 11 

Others 2 2 1 2 1 8 
Retail 3 2 1 2 1 9 
Grand Total 13 6 11 7 8 45 

Table 1: Analysis of Responses 

Most of the respondents belonged to under 150 employees category. In finance sector, most 
companies fall into the 101-150 employees category. The healthcare sector shows a more even 
distribution, with companies across various size categories. IT Services Sectorhas fewer 
responses from smaller companies. Manufacturing Sector’s responses are spread across 
various company sizes, with most responses from the 0-50 and 101-150 employee categories 
(4 each).  
 
Healthcare sector tops the overall efficiency improvement. Manufacturing and Retail sectors 
exhibit a wide range of improvement scores, as shown by the spread of the boxes in figure 1. 
This indicates that companies within these sectors have mixed experiences, with some 
achieving significant efficiency gains while others lag behind. This variability could be due to 
differences in implementation quality or varying levels of readiness for adopting ERP 
systems.The IT Services and Finance sectors demonstrate a more consistent improvement 
with narrower interquartile ranges.  
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Figure 1: Efficiency Improvement At-a-Glance 

In terms of the overall efficiency improvement, as a result of ERP-Analytics integration, longer 
ERP usage points to greater efficiency across most industry sectors. Companies with more 
than 3 years of ERP usage generally show higher efficiency improvement as can be seen from 
the heatmap (Figure 2). The Healthcare and IT Services sectors tend to have higher efficiency 
improvements compared to other sectors, particularly for longer ERP usage durations. 
Manufacturing and Retail show more moderate improvements, suggesting that these sectors 
might face more challenges in achieving higher efficiency gains from ERP-Analytics 
integration. For companies with less than 1 year of ERP usage, Finance and IT Services sectors 
appear to have moderate improvements, while Manufacturing and Retail have relatively 
lower scores. This may imply differences in how easily these sectors can integrate ERP into 
their existing processes during the initial adoption period.  
 

 
Figure 2: Heatmap of overall efficiency improvement(Sector vs Years of Usage) 

The Healthcare sector demonstrates notable improvements across all durations of ERP usage. 
Interestingly, Retail does not show as much growth in efficiency as ERP usage duration 
increases beyond 2-3 years. This could imply diminishing returns in the long term, possibly 
due to the nature of ERP optimizations that plateau after a certain level in this sector. 
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On the other hand, companies do not exhibit any pattern when looking at the efficiency 
improvement across sector and size of the company in terms of employees as show in Figure 
3. For example, some Healthcare companies, regardless of their size, achieve high scores, 
while other sectors like Manufacturing and Retail show inconsistent gains, indicating that 
company size might not be the determining factor for ERP success. This variability highlights 
the importance of focusing on sector-specific strategies and possibly even individual company-
level initiatives to enhance ERP outcomes rather than relying on size as a determining factor. 
 

 
Figure 3: Heatmap of overall efficiency improvement(Sector vs Size) 

6.2 Operational Efficiency Improvement 

In this area, we analysed 3 important parameters of such efficiency i.e. processing time, error 
rate and resource utilization. The mean values, across sectors, before and after are given in 
Table 2 and Figure 4. 

 
Figure 4: Operational Efficiency Before and After ERP Integration 

KPI Mean Before Mean After SD Before SD After t-stat p-value 

Processing Speed 2.91 4.38 1.43 1.53 -19.50 ~ 0 

Error Rates 2.62 1.13 1.34 1.22 19.76 ~ 0 

Resource Utilization 2.76 4.16 1.45 1.64 -18.96 ~ 0 
Table 2: Operational Efficiency Improvements Before & After 

The mean processing speed of the data insights and reports, needed to make 
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decisions,increased from 2.91 to 4.38, error rates reduced from 2.62 to 1.13, and resource 
utilization improved from 2.76 to 4.16. All paired t-tests were highly significant (p < 0.001).The 
mean processing speed significantly increased after ERP-analytics integration, showing an 
improvement in operational efficiency.Error rates significantly reduced, indicating better 
performance after the integration.Resource utilization significantly improved, reflecting 
higher efficiency in resource allocation after ERP integration.The analysis showed significant 
improvements in operational efficiency metrics, including processing time, error rates, and 
resource utilization, after ERP-analytics integration.  
 
Then, the operational efficiency improvements were analysed for each sector. Table-3 gives 
the t-value and p-value for each of the 6 sectors across the 3 areas of efficiency 
improvements.Across all industry sectors, the p-values for processing speed for data based 
decisions before and after are well below 0.05, indicating a statistically significant 
improvement in processing time after the implementation of changes in all industries. The 
negative t-statistics indicate that processing speed has increased post-implementation in 
sectors like Finance, Healthcare, IT Services, Manufacturing, and Others.The p-values for 
error rates are also significantly below 0.05 across all sectors, showing that there is a 
statistically significant improvement in error rates after the changes. Positive t-statistics 
indicate that error rates have decreased, suggesting that the system improvements have led 
to fewer errors in all sectors.The p-values for resource utilization are similarly very small 
across sectors, implying that resource utilization has significantly improved after the changes. 
The negative t-statistics suggest that the after values are lower, indicating better utilization of 
resources (e.g., fewer resources required or more efficient use of resources). 
  

Industry 

ProcessingSpee
d (t value) 

ProcessingSpee
d (p-value) 

Error 
Rate 
(t 
value
) 

Error 
Rate 
(p-
value
) 

Resource 
Utilizatio
n (t value) 

Resource 
Utilization(p
-value) 

Healthcare -9.30 0.00 7.78 0.00 -9.30 0.00 

IT Services -6.71 0.00 6.32 0.00 -6.71 0.00 

Manufacturin
g 

-9.81 0.00 9.24 0.00 -9.04 0.00 

Others -9.00 0.00 7.64 0.00 -7.51 0.00 

Retail -8.00 0.00 12.09 0.00 -8.22 0.00 

Table 3: Paired-t test on operational improvement 

6.3 Sector-specific differences 

Healthcare is a top performer, in general, across all metrics. It tops in reaping the benefits in 
inbound and outbound logistics whilst coming second and third respectively in support and 
operations. Finance and Retail face challenges in specific areas, like inbound and outbound 
logistics. IT Services shines in operations, suggesting that these companies leverage ERP 



 
Swaminathan N, Dr Ravi Veeraraghavan 
 

Library Progress International| Vol.44 No.3 |July-December 2024                                                 25331 

systems to improve their inventory management substantially. Retail's contrast between 
strong support functions and weak inbound/outbound logistics could indicate a focus on 
financial oversight over supply chain and customer relations improvements. Manufacturing 
sector shows across the board improvement in all 4 coming in top 3. In figure 5 and table 4, 
the mean benefit scores (based on the Likert scale in the questionnaire) in each of the 4 areas 
are compared by sector.  
 

 
Industry 

Benefits – 
Inbound 
Logistics 

Benefits – 
Outbound 
Logistics, 

Sales 

Benefits 
(Operations) 

Benefits – 
Support (HR, 
Finance, Tech, 
Procurement) 

Finance 2.50 3.0 2.25 1.75 

Healthcare 5.14 4.86 4.00 3.86 

IT Services 5.00 4.33 5.33 2.67 

Manufacturing 4.09 4.09 4.91 3.09 

Others 3.62 3.12 1.38 2.75 

Retail 2.00 1.78 2.89 4.00 

Table 4: Mean Benefits by Sector 

The ANOVA results, in table 5, show that the differences in benefits across Industry Sectors 
are statistically significant for all four metrics: inbound logistics, outbound logistics, 
operations and support functions. Each benefit shows highly significant differences (p < 0.001) 
between industry sectors, suggestingthat the impact of ERP-analytics integration varies 
significantly depending on the industry.This indicates that different industries experience 
distinct levels of benefits from ERP-analytics integration. 
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Figure 5: ERP Benefits by Industry Sector 

 

Benefits in F-Value p-Value Significance 

Outbound Logistics 13.13 ~ 0.00 Highly significant 

Inbound Logistics 17.03 ~ 0.00 Highly significant 

Operations 27.06 ~ 0.00 Highly significant 

Support Functions 6.33 ~ 0.0002 Highly significant 
Table 5: Sector Specific Benefits ANOVA 

But, the ANOVA results show no significant differences in ERP benefits across Company 
Sizes for the benefits in inbound and outbound logistics, operations and support areas (p > 
0.05 for all) as shown in table 6.Further testing also revealed the fact that years of ERP usage 
too do not significantly impact the benefits. 
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Benefit F-Value p-Value Significance 

Outbound Logistics 0.135 0.968 Not significant 

Inbound Logistics 0.638 0.638 Not significant 

Operations 0.654 0.627 Not significant 

Support Functions 0.701 0.596 Not significant 
Table 6: Sector Specific Benefits by Company Size 

The earlier ANOVA results confirmed that the benefits across the 4 areas are statistically 
significant across sectors. To determine, which sectors showed significant difference in the 
benefits, Tukey’s HSD was conducted pairwise, and the results shown in table 7. The survey 
responses were filled across 6 sectors. This led to 15 pairwise combination of sectors that are 
compared for each of the 4 benefits. 
 

 
Sector-1 

 
Sector-2 

Inbound 
Logistics 

Outbound 
Logistics and 

Sales 

Support 
Functions 

Operations 

Finance Healthcare p-value: 
0.00,  
CI: [1.09, 
4.19] 

p-value: 0.02,  
CI: [0.22, 3.49] 

p-value: 0.00, 
CI: [0.59, 
3.62] 

p-value: 0.02,  
CI: [0.22, 3.28] 

Finance IT Services p-value: 
0.00,  
CI: [0.90, 
4.10] 

p-value: 0.19,  
CI: [-0.35, 
3.02] 

p-value: 0.50, 
CI: [-0.64, 
2.48] 

p-value: 0.00,  
CI: [1.51, 4.65] 

Finance Manufacturing p-value: 
0.02, CI: 
[0.15, 3.04] 

p-value: 0.29, 
CI: [-0.43, 
2.61] 

p-value: 0.07, 
CI: [-0.07, 
2.75] 

p-value: 0.00, 
CI: [1.24, 4.08] 

Finance Others p-value: 
0.25,  
CI: [-0.39, 
2.64] 

p-value: 1.00,  
CI: [-1.47, 
1.72] 

p-value: 0.35, 
CI: [-0.48, 
2.48] 

p-value: 0.50,  
CI: [-2.37, 0.62] 

Finance Retail p-value: 
0.91,  
CI: [-1.99, 
0.99] 

p-value: 0.20,  
CI: [-2.79, 
0.34] 

p-value: 0.00, 
CI: [0.80, 
3.70] 

p-value: 0.78,  
CI: [-0.82, 2.10] 

Healthcare IT Services p-value: p-value: 0.89,  p-value: 0.11, p-value: 0.06,  
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Sector-1 

 
Sector-2 

Inbound 
Logistics 

Outbound 
Logistics and 

Sales 

Support 
Functions 

Operations 

1.00,  
CI: [-1.52, 
1.23] 

CI: [-1.97, 
0.93] 

CI: [-2.53, 
0.15] 

CI: [-0.02, 2.69] 

Healthcare Manufacturing p-value: 
0.11,  
CI: [-2.25, 
0.15] 

p-value: 0.46,  
CI: [-2.03, 
0.49] 

p-value: 0.38, 
CI: [-1.93, 
0.40] 

p-value: 0.21,  
CI: [-0.27, 2.09] 

Healthcare Others p-value: 
0.01,  
CI: [-2.80, -
0.24] 

p-value: 0.01,  
CI: [-3.08, -
0.38] 

p-value: 0.11, 
CI: [-2.36, 
0.14] 

p-value: 0.00,  
CI: [-3.89, -
1.36] 

Healthcare Retail p-value: 
0.00,  
CI: [-4.39, -
1.90] 

p-value: 0.00,  
CI: [-4.39, -
1.77] 

p-value: 1.00, 
CI: [-1.07, 
1.36] 

p-value: 0.10,  
CI: [-2.34, 0.12] 

IT Services Manufacturing p-value: 
0.28,  
CI: [-2.17, 
0.35] 

p-value: 0.99,  
CI: [-1.57, 
1.08] 

p-value: 0.90, 
CI: [-0.80, 
1.65] 

p-value: 0.91,  
CI: [-1.66, 0.81] 

IT Services Others p-value: 
0.04,  
CI: [-2.71, -
0.04] 

p-value: 0.13,  
CI: [-2.62, 
0.20] 

p-value: 1.00, 
CI: [-1.22, 
1.39] 

p-value: 0.00,  
CI: [-5.27, -
2.64] 

IT Services Retail p-value: 
0.00,  
CI: [-4.31, -
1.69] 

p-value: 0.00,  
CI: [-3.93, -
1.18] 

p-value: 0.04, 
CI: [0.06, 
2.61] 

p-value: 0.00,  
CI: [-3.73, -
1.16] 

Manufacturing Others p-value: 
0.83,  
CI: [-1.62, 
0.68] 

p-value: 0.19,  
CI: [-2.18, 
0.25] 

p-value: 0.94, 
CI: [-1.46, 
0.78] 

p-value: 0.00,  
CI: [-4.67, -
2.40] 

Manufacturing Retail p-value: 
0.00,  
CI: [-3.20, -
0.98] 

p-value: 0.00,  
CI: [-3.48, -
1.14] 

p-value: 0.15, 
CI: [-0.18, 
1.99] 

p-value: 0.00,  
CI: [-3.11, -
0.93] 
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Sector-1 

 
Sector-2 

Inbound 
Logistics 

Outbound 
Logistics and 

Sales 

Support 
Functions 

Operations 

Others Retail p-value: 
0.00,  
CI: [-2.83, -
0.42] 

p-value: 0.03,  
CI: [-2.61, -
0.08] 

p-value: 0.03, 
CI: [0.08, 
2.42] 

p-value: 0.01,  
CI: [0.33, 2.70] 

Table 7: Results of Tukey's HSD across Sectors 

The benefits in operations and inbound logistics differ in most combinations (9 out of 15).The 
following industry sector pairs show significant difference in all the 4 areas of benefits: Retail 
vs Others, Retail vs IT Services, Finance vs Healthcare.Retail sector differs from 
Manufacturing and Healthcare in 3 out of the 4 benefits. 
 
The following pairs of sectors do not show any significant difference in the benefits across all 
he 4 categories. They are Manufacturing & Others, Manufacturing & IT Services, 
Manufacturing & Healthcare, IT Services & Healthcare and Finance & Others.These may 
require a more detailed study to understand the specific nuances and factors that enable or 
dimmish the benefit realization. 
 
To understand the relationship between the benefits, a simple correlation matrix was 
computed (shown in table 8). Outbound and inbound logistics show a moderate positive 
correlation (0.636), indicating that industries benefiting from ERP in inbound logistics often 
also see improvements in outbound logistics. 6 pairs of industries exhibit the same.The 
benefits in operations and inbound logistics also show a moderate positive correlation (0.43), 
suggesting that  industries excelling in operations also tend to manage inventory and supply 
chain better. This is confirmed by 8 pairs of industries following this trend.The benefits in 
support functions are largely uncorrelated with the other benefits which suggests it may 
function independently of improvements in inbound logistics, outbound logistics and 
operations. 
 

Benefit Inbound 
Logistics 

Outbound 
Logistics 

Support Operations 

Inbound Logistics  0.64 -0.15 0.43 

Outbound 
Logistics 

  0.01 0.41 

Support    0.03 

Operations     

Table 8: Correlation Matrix across the 4 Benefits 
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7. Conclusion 

This study highlights the significant impact of ERP-analytics integration on operational 
efficiency and sector-specific benefits in small and medium-sized enterprises (SMEs). The 
integration led to measurable improvements in key performance indicators such as processing 
time, error rates, and resource utilization, demonstrating that ERP-analytics solutions 
streamline operations and reduce inefficiencies. 

Additionally, the analysis shows that the benefits of ERP-analytics integration vary across 
industry sectors, Healthcare as top performer across all metrics, while Finance and Retail face 
challenges in specific areas, like inbound and outbound logistics. These findings underscore 
the need for a tailored approach when implementing ERP-analytics integration, ensuring that 
the specific needs of each industry are addressed.Overall, the study provides evidence that 
ERP-analytics integration drives operational efficiency across SMEs and emphasizes the 
importance of sector-specific strategies to fully leverage the benefits of this technology. 

8. Recommendations 
Based on the findings of this study, the following recommendations are proposed for SMEs 
considering or currently undergoing ERP-analytics integration: 
 
Prioritize Operational Efficiency Gains:SMEs should focus on integrating ERP and analytics 
systems to enhance key operational performance indicators such as processing time and 
resource utilization. They can implement the integration of ERP and Analytics in critical 
operational areas where inefficiencies are most apparent and track improvements using pre-
defined KPIs. 
 
Tailor ERP-Analytics Integration to Industry-Specific Needs:Different sectors derive unique 
benefits from ERP-analytics integration. SMEs should assess their industry-specific challenges 
and adapt the integration accordingly.For example, manufacturing firms should emphasize 
improvements in operations area, while retail businesses may focus on outbound logistics and 
sales enhancements. Conduct a thorough analysis of sector-specific pain points before 
implementation.SMEs can adopt a phased approach to get some early wins before 
propagating it systemwide.  
 
9. Further Research 
While this study provides valuable insights into the operational efficiency improvements and 
sector-specific benefits of ERP-analytics integration, several areas remain underexplored, 
which present opportunities for future research: 
 
Longitudinal Impact on Operational Efficiency: While this study has documented the 
immediate improvements in operational efficiency after ERP-analytics integration, there is a 
need to explore the long-term sustainability of these improvements.Future studies could track 
SMEs over several years to examine whether the gains in processing time, error reduction, 
and resource utilization are sustained over time, and how factors like system upgrades and 
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technological advancements affect this. 
 
Deep-Dive into Industry-Specific ERP-Analytics Models:This study shows that the benefits 
of ERP-analytics integration vary significantly by sector. However, there is room to develop 
and refine industry-specific ERP-analytics models that cater to the unique needs of each 
sector.Comparative studies across different industries, such as healthcare, manufacturing, 
and retail, could identify best practices and optimal integration strategies for maximizing 
sector-specific benefits, particularly in critical functions like supply chain management and 
customer relationship management. 
 
Exploration of Technological Advancements and ERP-Analytics Integration:With the rapid 
advancement of technologies such as artificial intelligence (AI) and machine learning (ML), 
there is a need to investigate how these can further enhance ERP-analytics integration.Future 
research could explore how AI and ML can improve predictive analytics, real-time decision-
making, and automation, thereby further boosting operational efficiency in SMEs. 
 
Impact of ERP-Analytics on Business Scalability: As SMEs grow, their operational needs 
evolve. Research is needed to determine how ERP-analytics integration supports or hinders 
scalability, particularly for businesses looking to expand into new markets or diversify their 
product lines.Investigating how ERP-analytics systems can be scaled and adapted to meet the 
growing needs of SMEs could provide insights into best practices for SMEs transitioning from 
local to global markets or from single-sector to multi-sector operations. 
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