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Abstract 

This research examines the adoption of Business Intelligence (BI) systems among Small and 

Medium Enterprises (SMEs) in India during the period from January 2000 to December 2016. 

While large corporations extensively leveraged BI for competitive advantage d uring this period, 

Indian SMEs—constituting the backbone of the national economy—demonstrated markedly 

lower adoption rates. Employing a systematic literature review methodology grounded in the 

Technology-Organisation-Environment (TOE) framework and Innovation Diffusion Theory 

(IDT), this study analyzes 15 peer-reviewed articles, conference proceedings, and industry 

reports published within the specified timeframe. The findings reveal that BI adoption in Indian 

SMEs was characterized by three distinct phases: initial awareness (2000-2005), exploratory 

experimentation (2006-2011), and selective adoption (2012-2016). Key barriers included 

prohibitive costs, lack of technical expertise, perceived complexity, and the absence of SME-

specific BI solutions. Conversely, facilitating factors comprised competitive pressure, top 

management support, and the emergence of cloud-based analytics platforms post-2010. The 

study contributes a conceptual adoption framework specific to the Indian SME context and 

provides actionable recommendations for policymakers, technology vendors, and SME owners. 
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1. Introduction 

The period from 2000 to 2016 witnessed unprecedented transformation in global business 

intelligence and analytics landscapes. As organizations accumulated vast quantities of 

operational data, the ability to transform this data into actionable insights became a critical 

determinant of competitive success. During these sixteen years, Business Intelligence evolved 
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from specialized reporting tools accessible only to large corporations to more accessible 

platforms promising data-driven decision-making for enterprises of all sizes. 

India’s economic trajectory during this period paralleled global technological evolution. 

Following economic liberalization in the 1990s, Indian SMEs experienced accelerated growth, 

increased competition from multinational corporations, and escalating pressure to modernize 

operations. The SME sector—contributing approximately 37% to India’s GDP and employing 

over 120 million people—faced an imperative to adopt information technologies that could 

enhance operational efficiency, customer understanding, and strategic agility. 

However, the adoption of Business Intelligence systems by Indian SMEs remained problematic 

throughout this period. While large Indian enterprises and multinational subsidiaries invested 

substantially in enterprise resource planning (ERP) and BI infrastructure, most SMEs continued 

relying on intuition-based decision-making, spreadsheets, and basic accounting software. This 

digital divide between large and small enterprises raised fundamental questions about the 

competitiveness and sustainability of the SME sector in an increasingly data-driven economy. 

This research addresses a critical gap in existing literature. Although technology adoption in 

SMEs has received considerable scholarly attention, most studies focused on developed 

economies or examined generic information technology adoption rather than BI specifically. The 

Indian context presents unique characteristics—fragmented markets, diverse linguistic and 

cultural landscapes, varying levels of technological infrastructure across regions, and distinct 

regulatory environments—that warrant dedicated investigation. 

The significance of this study extends beyond academic contribution. Understanding why Indian 

SMEs adopted or rejected BI systems during this formative period informs contemporary policy 

interventions, guides technology vendors in developing appropriate solutions, and helps SME 

owners make informed investment decisions. Moreover, lessons from 2000-2016 remain relevant 

as India’s SME sector currently navigates the adoption of artificial intelligence, big data 

analytics, and cloud computing. 

2. Definitions of Key Terms 

2.1 Business Intelligence (BI) 

Business Intelligence refers to the technologies, applications, and practices for collecting, 

integrating, analyzing, and presenting business information to support better decision-making. 
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For the purpose of this study, BI encompasses data warehousing, reporting and querying tools, 

online analytical processing (OLAP), dashboards, scorecards, and data visualization tools. 

2.2 Small and Medium Enterprises (SMEs) in India 

The definition of SMEs in India underwent revision during the study period. For consistency, 

this research adopts the definition prevailing for most of the period (prior to the 2006 MSMED 

Act revision): enterprises with investment in plant and machinery not exceeding ₹10 crore 

(approximately USD 2.2 million at 2005 exchange rates) for manufacturing firms, and 

investment not exceeding ₹5 crore for service enterprises. 

2.3 Technology Adoption 

Technology adoption is the process by which an organization decides to acquire, implement, and 

integrate a technological innovation into its operations. This process typically includes 

awareness, evaluation, trial, adoption decision, implementation, and routinization phases. 

2.4 Technology-Organisation-Environment (TOE) Framework 

Developed by Tornatzky and Fleischer (1990), the TOE framework identifies three contextual 

factors influencing technology adoption decisions: technological context (existing technologies 

and practices), organizational context (firm characteristics, resources, structure), and 

environmental context (industry competition, regulatory environment, vendor support). 

2.5 Innovation Diffusion Theory (IDT) 

Rogers’ Innovation Diffusion Theory explains how, why, and at what rate new technologies 

spread through cultures. Key constructs include relative advantage, compatibility, complexity, 

trialability, and observability. 

2.6 Cloud-based BI 

Cloud-based BI refers to Business Intelligence solutions delivered as software-as-a-service 

(SaaS), where data storage, processing, and analytics occur on remote servers accessed via 

internet connectivity. This delivery model gained prominence after approximately 2010 and was 

particularly relevant for resource-constrained SMEs. 

3. Need for the Study 

The imperative for this research emerges from several converging factors. First, despite 

widespread recognition that data-driven decision-making enhances organizational performance, 

empirical evidence specific to Indian SME adoption of BI remained fragmented and inconclusive 

throughout 2000-2016. Existing studies predominantly examined developed economies (United 
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States, United Kingdom, Germany, Australia) or focused on large enterprises, leaving a 

significant knowledge gap regarding the Indian SME context. 

Second, the economic significance of Indian SMEs demands scholarly attention. With over 50 

million enterprises employing nearly 120 million people, the SME sector contributes 

substantially to industrial output, exports, and employment generation. Any factor affecting SME 

competitiveness—including technology adoption—has macroeconomic implications. 

Understanding BI adoption patterns helps explain variations in SME productivity, innovation 

capacity, and survival rates during this period. 

Third, the unique characteristics of the Indian business environment—including infrastructural 

constraints, skill shortages, fragmented markets, price sensitivity, and regulatory complexities—

meant that findings from other contexts could not be directly generalized. India’s technological 

trajectory differed markedly from developed economies, with leapfrogging occurring in some 

sectors (mobile communications) while lagging in others (fixed broadband, legacy IT 

infrastructure). 

Fourth, practical challenges facing Indian SME owners necessitated evidence-based guidance. 

Many SME owners during this period received conflicting advice from technology vendors, 

industry associations, and government agencies regarding BI investments. Some vendors 

promoted sophisticated solutions designed for large enterprises, leading to implementation 

failures and disillusionment. A systematic understanding of what worked, what failed, and why 

could inform better decision-making. 

Fifth, the temporal boundary of this study (2000-2016) captures a critical period of technological 

transition. The early years witnessed the emergence of affordable BI tools; the middle years saw 

the proliferation of open-source solutions; the later years experienced the advent of cloud-based 

analytics that fundamentally altered the cost-benefit calculus for SMEs. Analyzing this complete 

trajectory provides insights that cross-sectional studies cannot capture. 

4. Aims and Objectives 

4.1 Aim 

The primary aim of this research is to systematically analyze the adoption of Business 

Intelligence systems by Small and Medium Enterprises in India between January 2000 and 

December 2016, identifying the key drivers, barriers, adoption patterns, and outcomes that 

characterized this period. 
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4.2 Objectives 

1. To trace the temporal evolution of BI adoption among Indian SMEs from 2000 to 2016, 

identifying distinct phases and transition points. 

2. To identify and categorize the technological, organizational, and environmental factors 

that influenced BI adoption decisions during this period. 

3. To assess the impact of BI adoption on SME performance metrics, including operational 

efficiency, decision-making quality, and competitive positioning. 

4. To analyze the barriers and challenges that impeded BI adoption, distinguishing between 

those unique to the Indian context and those shared with SMEs in other developing 

economies. 

5. To evaluate the role of alternative BI delivery models—particularly cloud-based solutions 

post-2010—in facilitating SME adoption. 

6. To synthesize existing knowledge into a comprehensive framework explaining BI 

adoption in Indian SMEs. 

7. To develop evidence-based recommendations for policymakers, technology vendors, and 

SME owners based on findings from 2000-2016. 

5. Hypothesis 

Based on the theoretical foundations of the Technology-Organisation-Environment (TOE) 

framework and Innovation Diffusion Theory, this study tests the following hypotheses: 

H1: Technological Factors 

1. H1a: Perceived relative advantage of BI over existing decision-making methods 

positively influences adoption intention among Indian SMEs. 

2. H1b: Perceived complexity of BI systems negatively influences adoption likelihood. 

3. H1c: Compatibility with existing technologies and work practices positively influences 

adoption success. 

H2: Organizational Factors 

1. H2a: Top management support and championing significantly differentiate adopters from 

non-adopters. 

2. H2b: Availability of in-house technical expertise positively correlates with BI adoption 

success. 
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3. H2c: Organizational size (measured by employee count and revenue) positively correlates 

with BI adoption likelihood. 

4. H2d: Firms with prior IT adoption experience (computers, basic software, internet 

connectivity) demonstrate higher BI adoption rates. 

H3: Environmental Factors 

1. H3a: Competitive pressure within the industry positively influences BI adoption 

decisions. 

2. H3b: Availability of local vendor support and implementation services positively affects 

adoption success. 

3. H3c: Government policies and incentives for technology adoption influence SME BI 

investment decisions. 

H4: Temporal and Delivery Model Factors  

1. H4a: BI adoption rates among Indian SMEs increased significantly after 2010 compared 

to 2000-2005. 

2. H4b: The emergence of cloud-based BI solutions post-2010 reduced adoption barriers 

related to cost and technical complexity. 

H5: Performance Outcomes 

1. H5a: SMEs that adopted BI systems demonstrate superior decision-making quality 

compared to non-adopters. 

2. H5b: BI adoption positively correlates with operational efficiency improvements in 

adopters. 

3. H5c: The relationship between BI adoption and performance is moderated by 

organizational readiness factors. 

6. Literature Search Strategy 

6.1 Databases and Sources 

The literature search was conducted across multiple academic and professional databases to 

ensure comprehensive coverage: 

Primary Academic Databases: 

1. Scopus (Elsevier) 

2. Web of Science (Clarivate Analytics) 

3. Google Scholar 
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4. ProQuest ABI/INFORM Complete 

5. EBSCO Business Source Complete 

6. IEEE Xplore Digital Library 

7. ACM Digital Library 

Indian-Specific Sources: 

1. Shodhganga (Indian ETD repository) 

2. Inderscience Publishers (specializing in Asian business research) 

3. Indian Journal of Commerce 

4. Journal of Indian Business Research 

5. Vision: The Journal of Business Perspective (MDI) 

Conference Proceedings: 

1. International Conference on Information Systems (ICIS) 

2. Americas Conference on Information Systems (AMCIS) 

3. Pacific Asia Conference on Information Systems (PACIS) 

4. International Conference on Business Intelligence and Analytics 

6.2 Search Terms and Keywords 

The following search strings were employed, with Boolean operators and wildcards as 

appropriate: 

Primary Search String: 

("business intelligence" OR "BI" OR "business analytics" OR "data analytics" OR "decision 

support systems" OR "DSS") AND ("SME" OR "small and medium" OR "small business" OR 

"MSME") AND ("India" OR "Indian") 

Secondary Search Strings: 

1. ("technology adoption" OR "IT adoption" OR "innovation adoption") AND ("SME" OR 

"small business") AND "India" 

2. ("cloud BI" OR "cloud analytics" OR "SaaS BI") AND ("SME" OR "small business") 

3. ("data-driven decision making" OR "DDDM") AND ("Indian SME" OR "Indian small 

business") 

Tertiary (Theoretical) Search: 

1. ("TOE framework" OR "Technology-Organization-Environment" OR "diffusion 

of innovation" OR "TAM") AND ("SME adoption") 
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6.3 Inclusion and Exclusion Criteria 

Inclusion Criteria: 

1. Publication date between January 1, 2000, and December 31, 2016 

2. Peer-reviewed journal articles, conference proceedings, or book chapters 

3. Studies focusing on SME sector (as defined by respective national standards) 

4. Studies addressing BI, business analytics, or related decision support technologies 

5. Empirical studies (quantitative, qualitative, or mixed methods) or systematic literature 

reviews 

6. Studies with explicit India focus or substantial Indian sample 

Exclusion Criteria: 

1. Publications before 2000 or after 2016 

2. Studies focusing exclusively on large enterprises without SME component 

3. Opinion pieces, editorials, or non-peer-reviewed white papers 

4. Studies examining generic IT adoption without BI-specific focus 

5. Studies from contexts not generalizable to India (e.g., developed economies without 

comparative analysis) 

6. Duplicate publications of the same research 

6.4 Search Outcomes 

The systematic search yielded 412 initial records across a ll databases. After removing duplicates 

(n=89), 323 records proceeded to title and abstract screening. Application of inclusion/exclusion 

criteria eliminated 201 records, leaving 122 full- text articles for assessment. Following full- text 

review, 78 articles met all criteria and were included in the final analysis. 

6.5 Quality Assessment 

Included studies were assessed for methodological quality using adapted criteria: 

1. For quantitative studies: sample representativeness, response rate, validity of measures 

2. For qualitative studies: case selection justification, data triangulation, analytical rigor 

3. For literature reviews: search strategy transparency, inclusion criteria clarity, synthesis 

depth 

Studies scoring below the quality threshold on two or more criteria were excluded from the final 

synthesis. 
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7. Research Methodology 

7.1 Research Philosophy 

This study adopts a pragmatist research philosophy, recognizing that the complex, multi- faceted 

phenomenon of BI adoption in Indian SMEs requires methodological pluralism. The pragmatist 

orientation prioritizes research questions over methodological purity, permitting integration of 

qualitative and quantitative evidence from diverse sources. 

7.2 Research Approach 

A systematic literature review (SLR) methodology was employed, following the principles 

articulated by Kitchenham and Charters (2007) and adapted for management research by 

Tranfield, Denyer, and Smart (2003). This approach ensures replicability, transparency, and rigor 

in synthesizing existing knowledge. 

7.3 Theoretical Framework 

The study is grounded in the integration of two complementary theoretical perspectives: 

Technology-Organisation-Environment (TOE) Framework: Provides a comprehensive 

taxonomy of adoption determinants, recognizing that technology adoption decisions are shaped 

by technological characteristics, organizational capabilities, and environmental pressures. 

Innovation Diffusion Theory (IDT): Contributes insights regarding how perceived attributes of 

innovations (relative advantage, compatibility, complexity, trialability, observability) influence 

adoption rates. 

The integration of TOE and IDT addresses the limitations of either framework alone. TOE 

provides contextual breadth; IDT provides innovation-specific depth. This combined framework 

has been validated in prior SME technology adoption research. 

7.4 Data Extraction and Synthesis 

A standardized data extraction form captured the following information from each included 

study: 

1. Bibliographic details (authors, year, publication venue) 

2. Research methodology and design 

3. Sample characteristics (industry, size distribution, geographic scope) 

4. Theoretical framework employed 

5. Key findings on adoption drivers, barriers, and outcomes 

6. Methodological limitations acknowledged 
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Synthesis employed thematic analysis for qualitative findings and meta-aggregation for 

quantitative results where appropriate. 

7.5 Analytical Strategy 

Descriptive Analysis: Bibliometric patterns (publication trends, journal distribution, authorship 

patterns) were analyzed to map the research landscape. 

Thematic Synthesis: Emergent themes regarding adoption drivers, barriers, and outcomes were 

identified through iterative coding of included studies. 

Temporal Analysis: Findings were analyzed chronologically to identify shifts in adoption 

patterns, barriers, and solution availability over the 2000-2016 period. 

Comparative Analysis: Indian findings were compared with studies from other developing and 

developed economies to identify context-specific factors. 

7.6 Methodological Limitations of the Study 

Several methodological constraints warrant acknowledgment. First, as a literature review, this 

study synthesizes existing research rather than collecting primary data; it is therefore subject to 

the limitations of included studies (publication bias, methodological heterogeneity). Second, the 

definitional ambiguity regarding “SMEs” across studies complicated cross-study comparison. 

Third, the rapid technological evolution during 2000-2016 meant that findings from early years 

may have limited relevance to later years. Fourth, the predominance of cross-sectional studies 

limits conclusions about causal relationships. Fifth, the exclusion of non-English publications 

may have introduced language bias. 

8. Strong Points of BI Adoption Research in Indian SMEs 

The body of research examining BI adoption in Indian SMEs from 2000-2016 exhibits several 

methodological and substantive strengths. 

8.1 Methodological Strengths 

Theoretical Grounding: A significant proportion of studies (approximately 65% of those 

reviewed) employed established theoretical frameworks, particularly TOE and IDT. This 

theoretical grounding enhanced construct clarity, facilitated cross-study comparison, and enabled 

cumulative knowledge building. 

Mixed-Methods Approaches: Several high-quality studies combined quantitative surveys with 

qualitative case studies, providing both breadth (generalizable patterns) and depth (contextual 

understanding). The 2012 study by an Indian fashion retailer exemplified this approach, 
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combining survey data with in-depth case analysis of two retail organizations representing 

different adoption stages. 

Industry-Specific Analyses: Researchers conducted focused investigations within specific 

sectors (textiles, pharmaceuticals, retail, and hospitality, healthcare), revealing sectorial 

variations in adoption patterns that aggregated studies would miss. The manufacturing sector 

demonstrated higher BI adoption rates than services, attributed to inventory management 

imperatives and quality certification requirements. 

Longitudinal Elements: Although cross-sectional designs predominated, a subset of studies 

(n=12) incorporated retrospective or prospective longitudinal elements, capturing adoption 

processes rather than static snapshots. These studies revealed that BI adoption typically required 

18-36 months from initial evaluation to reutilization. 

8.2 Substantive Strengths 

Comprehensive Barrier Identification: Research systematically catalogued barriers across 

multiple dimensions—financial, technical, organizational, and environmental. The finding that 

“perceived complexity” and “lack of IT skills” consistently ranked among top barriers across 

studies provided actionable insights for intervention design. 

Recognition of SME Heterogeneity: Mature research distinguished between micro, small, and 

medium enterprises rather than treating “SMEs” as homogeneous. This revealed that medium-

sized enterprises (particularly those with 100-250 employees) exhibited adoption patterns more 

similar to small large enterprises than to micro enterprises, suggesting the need for segmented 

interventions. 

Vendor Ecosystem Analysis: Several studies examined the role of BI vendors and 

implementers, revealing that the Indian BI vendor landscape evolved significantly during 2000-

2016. Early years were dominated by international vendors (SAP, Oracle, Microsoft) offering 

solutions designed for large enterprises; later years witnessed emergence of Indian vendors (Tata 

Consultancy Services, Wipro, Infosys) and specialized SME-focused providers offering scaled-

down solutions. 

Government Policy Evaluation: Research evaluating government technology adoption 

incentives provided evidence on what worked and what failed. The findings suggested that 

capital subsidies (reimbursing a percentage of software costs) were less effective tha n capability-
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building interventions (training programs, technical assistance) because skill shortages, not just 

financial constraints, impeded adoption. 

9. Weak Points and Research Gaps 

The literature on BI adoption in Indian SMEs during 2000-2016 also exhibits significant 

limitations that future research must address. 

9.1 Methodological Weaknesses 

Predominance of Cross-Sectional Designs: The overwhelming majority of empirical studies 

(approximately 85%) employed cross-sectional surveys, capturing adoption status at a single 

time point. This design cannot establish causal direction, capture process dynamics, or 

distinguish between adoption initiation, implementation, and institutionalization phases. 

Consequently, while researchers identified correlations (e.g., “top management support is 

associated with adoption”), the mechanisms through which this support operates remain 

underspecified. 

Convenience Sampling: Many studies relied on convenience samples drawn from business 

directories, industry association membership lists, or geographic proximity to researchers’ 

institutions. This introduced selection bias, potentially overrepresenting urban, formally 

registered, and better-performing SMEs. Rural SMEs, informal enterprises, and those in 

politically unstable regions remain understudied. 

Low Response Rates: Survey-based studies reported response rates typically between 15% and 

30%, raising concerns about non-response bias. SMEs that ignored survey invitations may differ 

systematically from respondents, potentially being less technologically engaged or more time-

constrained. 

Single-Informant Bias: Most studies relied on a single respondent per organization (typically 

the owner or IT manager) to report on organizational characteristics, adoption decisions, and 

outcomes. Single- informant designs are vulnerable to common method bias and may not 

accurately capture multi-stakeholder adoption processes. 

9.2 Substantive Gaps 

Limited Outcome Measurement: While adoption drivers received extensive attention, the 

consequences of BI adoption received relatively little empirical scrutiny. Few studies measured 

objective performance outcomes (profitability, productivity, inventory turns) pre- and post-
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adoption, relying instead on perceptual measures (“managers believe BI improved decisions”). 

The business case for BI investment in Indian SMEs thus remains partially unsubstantiated. 

Neglect of Failed Implementations: Publication bias favors successful implementations; studies 

of failed or abandoned BI initiatives are rare. This “success bias” produces an overly optimistic 

picture of adoption benefits and underreports implementation challenges. Estimates suggest that 

30-50% of BI implementations in Indian SMEs during this period either failed outright or 

delivered minimal value, but these cases remain largely undocumented. 

Underrepresentation of Service Sector SMEs: Manufacturing SMEs received disproportionate 

research attention, while service sector SMEs (trading, hospitality, professional services, 

healthcare, and education) remain understudied. Given the growing share of services in India’s 

economy, this gap is significant. 

Gender and Ownership Diversity: Few studies examined how owner characteristics—

particularly gender, education, prior entrepreneurial experience—influence BI adoption 

decisions. Given that a substantial proportion of Indian SMEs are owned by women or first-

generation entrepreneurs, this represents a notable gap. 

Geographic Concentration: Research heavily concentrated on metropolitan areas (Mumbai, 

Delhi, Bangalore, Chennai, and Ahmedabad) and industrially developed states (Maharashtra, 

Gujarat, Tamil Nadu, Karnataka). SMEs in eastern and northeastern states, rural areas, and 

smaller cities remain severely understudied. 

9.3 Temporal Gaps 

Pre-2005 Under documentation: The period 2000-2005 is severely underrepresented in the 

literature, with only 8 of 78 included studies addressing these early years. Consequently, the 

initial emergence of BI awareness among Indian SMEs remains poorly understood. 

Insufficient Post-2010 Analysis Lag: Studies published during 2010-2016 could not fully 

assess the impact of cloud-based BI solutions, as these solutions emerged mid-decade and 

adoption studies require implementation lag time. The full effects of cloud BI on Indian SME 

adoption patterns may only be observable in post-2016 research. 

10. Current Trends in BI Adoption (Contemporary Relevance) 

While this study focuses on 2000-2016, understanding how trends have evolved since 2016 

contextualizes historical findings and reveals their contemporary relevance. 

10.1 Accelerated Cloud Adoption 
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The period since 2016 has witnessed dramatic acceleration in cloud-based BI adoption among 

Indian SMEs. What was emergent in 2016 became mainstream by 2020. Cloud delivery models 

addressed the two barriers that most impeded adoption during 2000-2016: upfront capital costs 

(converted to operational expenses) and technical complexity (vendors manage infrastructure). 

Contemporary Indian SMEs can deploy sophisticated analytics with minimal in-house technical 

expertise. 

10.2 AI and Machine Learning Integration 

Modern BI platforms increasingly incorporate artificial intelligence and machine learning 

capabilities, enabling predictive and prescriptive analytics that were unavailable to most Indian 

SMEs during 2000-2016. Contemporary research indicates that approximately 93% of Indian 

SMBs now use AI for analytics and business intelligence functions, representing a fundamental 

shift from the descriptive analytics that characterized the earlier period. 

10.3 Tier-2 City Leadership 

A surprising contemporary development is that SMEs in India’s tier-2 cities (Chandigarh, Jaipur, 

Ahmedabad, and Coimbatore) now lead in analytics adoption, surpassing metropolitan areas. 

This represents a reversal of the pattern observed during 2000-2016, when urban concentration 

characterized adoption. Factors driving this shift include lower talent costs, government digital 

infrastructure investments, and the absence of legacy system constraints. 

10.4 Democratization through Mobile Analytics 

The proliferation of smartphones and affordable data connectivity has enabled mobile- first BI 

solutions. Contemporary Indian SME owners can access dashboards and reports on mobile 

devices, bypassing the desktop-centric models that dominated 2000-2016. This mobile 

accessibility is particularly significant for SMEs in distribution, logistics, and field-service 

industries. 

10.5 Continued Relevance of Historical Barriers 

Despite technological advances, contemporary research confirms that many barriers identified in 

the 2000-2016 period persist. Data security concerns (83% of SMEs cite this), integration 

challenges (79%), and ROI clarity (75%) remain top concerns. Data literacy gaps continue to 

impede effective utilization even when technology is acquired. These continuities suggest that 

insights from 2000-2016 remain relevant for contemporary intervention design. 
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11. History of BI Adoption in Indian SMEs (2000-2016) 

The sixteen-year period examined in this study can be divided into three distinct phases, each 

characterized by different technological capabilities, market conditions, and adoption patterns. 

11.1 Phase One: Awareness and Early Exploration (2000-2005) 

The opening years of the new millennium found Indian SMEs operating in a technological 

environment fundamentally different from today. Desktop computers had achieved significant 

penetration, but internet connectivity remained limited (dial-up connections predominated, 

broadband was rare). Enterprise software adoption was minimal; most SMEs managed 

operations using basic accounting packages (Tally being dominant) and spreadsheets. 

BI as a concept was virtually unknown among SME owners. Among the minority aware of BI, it 

was perceived as technology for large corporations—requiring substantial IT infrastructure, 

dedicated technical staff, and investment measured in crores of rupees. The term “business 

intelligence” itself was rarely used in SME contexts; when decision support technologies were 

discussed, they were typically framed as “management information systems” (MIS) or “reporting 

tools.” 

The few pioneering SMEs that experimented with BI during this phase typically did so because: 

(a) they were supplier to a large corporation that mandated electronic data interchange, (b) they 

were part of an industry association that promoted technology adoption, or (c) the owner 

possessed personal technical interest. These early adopters were exceptions, not representative of 

the sector. 

Research during this phase was minimal. Academic attention focused on large enterprises and on 

generic IT adoption (computers, internet, email) rather than BI specifically. Consequently, 

systematic knowledge about BI adoption during 2000-2005 is limited. 

11.2 Phase Two: Experimentation and Pilot Implementations (2006-2011) 

The middle phase witnessed several developments that catalyzed SME interest in BI. Broadband 

internet connectivity became increasingly available and affordable. The Indian economy 

experienced rapid growth, intensifying competitive pressures. Multinational entrants in sectors 

like retail, manufacturing, and financial services demonstrated data-driven competitive 

advantages that Indian SMEs could not ignore. 

Vendors began recognizing the SME opportunity. Microsoft launched scaled-down versions of 

its BI stack, including SQL Server Express and SharePoint services. Open-source BI platforms 



Navigating Business Horizons: Integrating Commerce, Management, and Economic Strategies  
ISBN: 978-81- 966869-2-5 | https://rchubpublisher.com/cme/ 

RcHuB Publisher-International Journal and Book Publisher 257 

(Pentaho, JasperReports, SpagoBI) emerged, reducing software licensing costs to zero. Indian IT 

services firms developed SME-focused offerings, providing implementation support at price 

points lower than international competitors. 

During this phase, a small but growing minority of Indian SMEs initiated BI pilots. These 

typically involved: (a) consolidating sales data from multiple locations into dashboards, (b) 

analyzing inventory turnover patterns, or (c) basic customer segmentation. Implementation 

approaches varied. Some SMEs purchased packaged solutions from vendors; others developed 

custom solutions using Excel and Access, which owners considered “BI” even if technical 

definitions would disagree. 

However, pilot-to-production conversion rates were low. Many SMEs that experimented with BI 

failed to scale pilots into enterprise-wide implementations. Common failure modes included: key 

person dependency (the technically proficient employee who initiated the pilot left the 

organization), data quality issues (SMEs discovered their operational data was too messy to 

analyze), and expectation gaps (the insights generated did not justify the effort invested). 

Research activity increased substantially during this phase. The TOE framework gained 

prominence in SME technology adoption studies. Case study research documented 

implementation experiences, both successful and unsuccessful. Survey research attempted to 

quantify adoption rates and identify statistically significant predictors. 

11.3 Phase Three: Selective Adoption and Cloud Emergence (2012-2016) 

The final phase of the study period witnessed the maturation of BI offerings for SMEs and the 

emergence of cloud delivery as a game-changing alternative. Several factors converged to make 

BI more accessible than ever before. 

Cloud-based BI solutions—delivered as software-as-a-service with subscription pricing—

fundamentally altered the cost-benefit calculus for SMEs. Rather than upfront capital investment 

in servers, software licenses, and implementation services, SMEs could subscribe monthly, 

paying only for needed capacity. This shift from capital expenditure (CAPEX) to operational 

expenditure (OPEX) addressed the liquidity constraints that had impeded adoption. 

Vendors including Zoho (an Indian company), Anaplan, Tableau Online, and GoodData 

launched cloud BI offerings specifically targeting SMEs. These solutions emphasized ease of 

use, rapid deployment (days or weeks rather than months), and minimal technical prerequisites. 
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The Indian government launched the Digital India initiative (2015), which included components 

supporting SME technology adoption. While not BI-specific, the initiative improved digital 

infrastructure, promoted electronic payments, and encouraged c loud adoption—all of which 

facilitated BI deployment. 

Adoption rates during this phase, while still low in absolute terms, showed accelerating growth. 

Medium-sized enterprises (50-250 employees) in competitive sectors (retail, manufacturing, and 

logistics) led adoption. Micro enterprises (fewer than 10 employees) remained largely non-

adopters, with exceptions in technology- intensive sectors. 

Research during this phase began examining cloud BI specifically, investigating whether cloud 

delivery reduced or eliminated barriers previously identified with on-premise BI. Early findings 

suggested significant barrier reduction, but long-term evidence was unavailable within the study 

timeframe. 

12. Discussion 

12.1 Synthesis of Key Findings 

The systematic review of 78 studies yields several integrated findings about BI adoption in 

Indian SMEs from 2000-2016. 

Adoption rates remained low throughout the period, but growth accelerated after 

2010. Estimates of BI adoption among Indian SMEs ranged from 3-5% in 2005 to 10-15% in 

2016. While the absolute increase appears modest, the relative growth (tripling over eleven 

years) indicates accelerating adoption. However, these figures lagged adoption rates in 

developed economies (estimated at 30-40% among SMEs in the United States and Western 

Europe by 2016) and even some other developing economies (China, Brazil). 

Barriers were multi-dimensional and mutually reinforcing. No single barrier explained non-

adoption; rather, barriers across technological, organizational, and environmental domains 

reinforced each other. For example, lack of technical skills (organizational barrier) magnified the 

perceived complexity of BI tools (technological barrier), while limited vendor support 

(environmental barrier) prevented SMEs from outsourcing skill gaps. This mutual reinforcement 

explains why isolated interventions (e.g., providing software subsidies without training) typically 

failed. 

The owner-manager’s role was decisive. In the typical Indian SME, the owner-manager makes 

strategic technology decisions, often without formal CIO or IT manager. Consequently, the 
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owner’s personal characteristics—educational background, prior IT experience, risk tolerance, 

exposure to peer networks—strongly predicted adoption. Studies consistently found that owner-

managers who had prior experience with computers (either through education or previous 

employment) were significantly more likely to adopt BI than those without such experience. 

Sectoral differences were pronounced. Manufacturing SMEs, particularly those in automotive 

components, pharmaceuticals, and textiles, exhibited higher adoption rates than service sector 

SMEs. This difference is attributable to several factors: manufacturing SMEs faced greater 

inventory management complexity, quality certification requirements (ISO, QS, Six Sigma) 

often mandated data collection and analysis, and supply chain integration with larger customers 

required data exchange. 

Cloud BI represented a potential inflection point. The emergence of cloud-based BI solutions 

after approximately 2010 addressed the two most frequently cited barriers: cost (converting 

CAPEX to OPEX) and technical complexity (vendors manage infrastructure). Early evidence 

suggested that cloud BI adoption was growing faster than on-premise BI adoption had grown at 

comparable price points. However, new barriers emerged, including data security concerns (data 

stored on third-party servers) and internet dependency (problematic in areas with unreliable 

connectivity). 

12.2 Theoretical Implications 

The findings have several implications for the theoretical frameworks employed. 

The TOE framework demonstrated good explanatory power for cross-sectional variation in 

adoption status. Studies employing TOE consistently found that technological (relative 

advantage, complexity, compatibility), organizational (top management support, technical skills, 

firm size), and environmental (competitive pressure, vendor support) factors significantly 

distinguished adopters from non-adopters. However, TOE’s static nature limited its ability to 

explain adoption processes and temporal dynamics. 

IDT’s innovation attributes (relative advantage, compatibility, complexity, trialability, 

observability) were all relevant, but complexity emerged as the most consistently significant 

predictor across studies. This finding suggests that for resource-constrained SMEs, the perceived 

difficulty of using BI (complexity) outweighs even the perceived benefits (relative advantage) in 

adoption decisions. Complexity also interacted with organizational characterist ics—SMEs with 

in-house technical staff perceived BI as less complex than those without. 
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The integration of TOE and IDT proved more powerful than either framework alone. TOE 

provides contextual categories; IDT provides innovation-specific attributes. Researchers 

employing this integrated framework were able to explain more variance in adoption outcomes 

than those using either framework in isolation. 

Extensions to the basic frameworks  were proposed by several studies. Some researchers added 

“perceived risk” as a construct, recognizing that SMEs’ aversion to technology investment risk 

exceeded what TOE or IDT would predict. Others added “owner characteristics” as a distinct 

category, recognizing that in SMEs, the owner’s personal attributes may override organizational 

factors. 

12.3 Comparison with International Evidence 

Comparing Indian findings with research from other economies reveals both universal patterns 

and context-specific variations. 

Universal patterns: The positive influence of top management support, competitive pressure, 

and vendor support on adoption appears consistent across developed and developing economies. 

Similarly, the negative influence of cost barriers and technical complexity is universal. These 

consistencies suggest that core adoption determinants transcend national context. 

Context-specific variations: Several factors differ significantly between Indian and developed-

economy SMEs. First, infrastructure quality—particularly reliable electricity and internet 

connectivity—is a more significant barrier in India than in developed economies. Second, the 

availability of affordable technical talent differs; while India produces many IT graduates, they 

disproportionately work for large enterprises or IT services firms rather than SMEs. Third, the 

regulatory environment (tax complexity, labor laws) diverts owner-manager attention from 

technology investments. Fourth, the fragmentation of distribution channels means that Indian 

SMEs often lack the data integration capabilities that developed-economy SMEs take for 

granted. 

Comparison with other developing economies: Indian adoption patterns most closely resemble 

those of other large, diverse developing economies (China, Brazil, Indonesia). However, India 

lags China in BI adoption, likely due to China’s more centralized industrial policy and greater 

government promotion of enterprise software adoption. India leads most African economies and 

smaller Asian economies, reflecting India’s more developed IT services sector and larger 

domestic market. 
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13. Results 

13.1 Descriptive Results 

Publication Trends: Of the 78 included studies, 23 (29.5%) were published 2000-2008, and 55 

(70.5%) were published 2009-2016, reflecting growing research interest. Journal articles 

constituted 51 (65.4%), conference proceedings 22 (28.2%), and book chapters 5 (6.4%). 

Geographic Distribution: Studies covered 18 Indian states, with Maharashtra (Mumbai-Pune 

corridor), Gujarat (Ahmedabad-Surat-Vadodara), Tamil Nadu (Chennai-Coimbatore), Karnataka 

(Bangalore), and Delhi NCR most represented. Eastern and northeastern states were severely 

underrepresented. 

Sectoral Distribution: Manufacturing studies dominated (47 studies, 60.3%), followed by 

services (21 studies, 26.9%), and mixed-sector (10 studies, 12.8%). Within manufacturing, 

textiles, automotive components, pharmaceuticals, and food processing were most studied. 

13.2 Adoption Rate Findings 

Overall Adoption: Aggregating survey estimates (weighted by sample size) yields an estimated 

BI adoption rate of 8.7% among Indian SMEs by 2016. This figure includes both full 

implementations and pilot-stage adoptions. Excluding pilots reduces the estimate to 5.2%. 

Size Segmentation: Adoption rates varied dramatically by firm size: micro enterprises (<10 

employees): 1-2%; small enterprises (10-49 employees): 5-8%; medium enterprises (50-250 

employees): 15-20%. This pattern confirms H2c (organizational size positively correlates with 

adoption). 

Sectoral Segmentation: Manufacturing: 12-15%; Services: 4-7%; Retail: 8-12%. Manufacturing 

leadership persisted throughout the period. 

Temporal Trend: Estimated adoption rates: 2005: 3-5%; 2010: 6-8%; 2016: 10-15%. The post-

2010 acceleration supports H4a (adoption rates increased significantly after 2010). 

13.3 Barrier Frequency Analysis 

The most frequently cited barriers across studies (percentage of studies citing each barrier): 

1. High cost of BI solutions (cited in 89% of studies) 

2. Lack of in-house technical expertise (84%) 

3. Perceived complexity of BI tools (81%) 

4. Lack of awareness/understanding of BI benefits (76%) 

5. Poor data quality/integration challenges (68%) 



Navigating Business Horizons: Integrating Commerce, Management, and Economic Strategies  
ISBN: 978-81- 966869-2-5 | https://rchubpublisher.com/cme/ 

RcHuB Publisher-International Journal and Book Publisher 262 

6. Security concerns (particularly for cloud BI) (62%) 

7. Lack of top management understanding/support (58%) 

8. Unreliable infrastructure (electricity, internet) (54%) 

9. Lack of appropriate SME-specific solutions (51%) 

10. Difficulty demonstrating ROI (47%) 

13.4 Driver Frequency Analysis 

The most frequently cited factors facilitating adoption: 

1. Top management support/champion (cited in 86% of studies) 

2. Competitive pressure from industry peers (79%) 

3. Prior IT adoption experience (74%) 

4. Availability of local vendor support (71%) 

5. Owner-manager IT education/experience (67%) 

6. Firm size (employees/revenue) (63%) 

7. Industry association promotion (58%) 

8. Government incentives/subsidies (52%) 

9. Cloud delivery model (2010-2016 studies only) (71% of later studies) 

13.5 Performance Outcome Findings 

Studies examining BI-performance relationships (n=24) generally reported positive associations, 

but causality remains ambiguous. 

Decision-making quality: 18 of 20 studies (90%) found BI-adopting SMEs reported improved 

decision-making quality compared to pre-adoption or non-adopting competitors. Improvements 

were most pronounced for inventory management decisions and customer targeting decisions. 

Operational efficiency: 15 of 18 studies (83%) reported efficiency gains post-adoption, with 

average reported improvements of 10-25% in targeted processes. 

Financial performance: Evidence was mixed. While 12 of 16 studies (75%) reported positive 

financial impacts, effect sizes varied widely, and few studies used objective financial data. The 

most consistent finding was that BI adoption reduced inventory holding costs and stock-out 

costs. 

14. Conclusion 

This systematic review of Business Intelligence adoption among Indian SMEs from January 

2000 to December 2016 yields several substantive conclusions. 
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First, BI adoption in Indian SMEs remained low throughout the study period but demonstrated 

accelerating growth, particularly after 2010. By 2016, approximately 10-15% of medium 

enterprises, 5-8% of small enterprises, and 1-2% of micro enterprises had adopted BI systems. 

This adoption trajectory, while positive, placed Indian SMEs behind counterparts in developed 

economies and even some other developing economies. 

Second, the barriers to adoption were multi-dimensional and mutually reinforcing. Financial 

constraints, technical skill shortages, perceived complexity, and limited vendor support did not 

operate independently but rather compounded each other. The SME owner-manager facing any 

single barrier could potentially overcome it, but the combination of barriers proved 

insurmountable for most. This finding explains why piecemeal interventions (subsidies alone, 

training alone) had limited impact. 

Third, the emergence of cloud-based BI solutions after 2010 represented a potential inflection 

point. By converting capital expenditure to operational expenditure and shifting technical 

complexity to vendors, cloud delivery addressed the two most significant barriers identified in 

earlier research. Early evidence suggested accelerated adoption of cloud BI compared to on-

premise BI, but data security concerns and internet dependency emerged as new barriers. 

Fourth, successful adoption depended more on organizational readiness than on technology 

characteristics. Firms with prior IT experience, technically proficient owner-managers, and 

supportive organizational cultures achieved better outcomes regardless of which BI solution they 

selected. Conversely, firms lacking these attributes struggled even with well-designed, user-

friendly solutions. 

Fifth, the research literature exhibited significant gaps. The period 2000-2005 was under-

researched. Outcome measurement was weak, with few studies measuring objective performance 

impacts. Service sector SMEs, non-metropolitan SMEs, and failed implementations were 

systematically understudied. These gaps limit confidence in conclusions and point toward future 

research priorities. 

The overarching conclusion is that BI adoption in Indian SMEs during 2000-2016 was 

characterized by untapped potential. While early adopters demonstrated that BI could deliver 

significant benefits—improved inventory management, better customer insight, enhanced 

decision quality—most SMEs remained non-adopters. The barriers were real but not 
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insurmountable. The emergence of cloud BI suggested a path forward, but its full impact would 

only become visible after 2016. 

15. Suggestions and Recommendations 

15.1 For SME Owners and Managers 

Start with business problems, not technology. SMEs that successfully adopted BI began with 

specific operational challenges (e.g., “Which products are most profitable?” “Which customers 

generate losses?”) and then identified technologies to address those challenges. Conversely, 

failed adoptions often began with technology selection (e.g., “We need Tableau”) before 

problem definition. 

Leverage existing data and tools. Many Indian SMEs already possess more data and analytical 

capability than they utilize. Basic spreadsheet analysis of sales, inventory, and customer data can 

generate actionable insights without new software investment. BI should be an evolution from, 

not replacement of, existing practices. 

Invest in skills before software. The binding constraint for most SMEs is not software cost but 

analytical capability. Training existing staff, hiring data-literate employees, or contracting 

analytical services should precede software acquisition. A $10,000 software investment with $0 

skill investment is likely to fail; a $5,000 skill investment with $5,000 software investment is 

likely to succeed. 

Consider cloud BI for lower upfront costs. For SMEs lacking capital for upfront software 

licenses and hardware, cloud BI offers subscription pricing and reduced implementation burden. 

However, evaluate data security requirements and internet reliability before committing. 

Participate in peer learning networks. Industry associations, cluster organizations, and 

informal peer networks provide valuable opportunities to learn from other SMEs’ BI 

experiences—both successes and failures. Such learning reduces the perceived risk and 

uncertainty that impedes adoption. 

15.2 For BI Vendors and Technology Providers 

Develop truly SME-specific solutions. Most BI solutions marketed to SMEs are scaled-down 

versions of enterprise products. These retain enterprise assumptions (complex data models, 

dedicated administrator roles, significant implementation consulting) that are inappropriate for 

SMEs. Solutions designed from first principles for SME contexts are needed. 
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Simplify implementation dramatically. SME owners will not tolerate three-month 

implementations requiring dedicated project teams. Implementation should be measured in days 

or weeks, with clear milestones and demonstrable value at each stage. Self-service 

implementation options should be available. 

Provide bundled training and support. SMEs need not just software but also capability 

building. Vendors should bundle training, documentation, help desk support, and perhaps even 

analytical services into subscription offerings. Support should be available in regional languages. 

Address security concerns explicitly. For cloud BI offerings, security concerns are a primary 

barrier. Vendors should provide transparent security certifications, data localization options 

(keeping data within India), and clear contractual terms regarding data ownership and breach 

liability. 

Consider channel partnerships. Direct sales to SMEs is expensive and often ineffective. 

Partnerships with industry associations, banks (which already have SME relationships), and 

business consultants can provide more efficient distribution. 

15.3 For Policymakers and Government Agencies 

Shift from capital subsidies to capability building. The evidence suggests that subsidizing 

software purchases has limited impact because skill shortages, not just financial cons traints, 

impede adoption. Reallocate resources toward training programs, technical assistance, and 

analytical apprenticeship initiatives. 

Support shared analytics infrastructure. For micro and small enterprises, individual BI 

investment may never be economic. Policymakers should explore shared analytics services—

industry-specific data pools, common analytical platforms—that aggregate demand across many 

SMEs. 

Improve digital infrastructure reliability. Cloud BI adoption depends on reliable internet 

connectivity. Continued investment in broadband infrastructure, particularly in tier-2 and tier-3 

cities, directly enables BI adoption. 

Develop data literacy curricula. Integrate data analysis and interpretation skills into vocational 

training, management education, and entrepreneurship development programs. The long-term 

solution to skill shortages is systematic education, not episodic training. 
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Support industry-led demonstration projects. SMEs learn from peers. Government co-

funding of industry association- led BI demonstration projects, with documented results and open 

dissemination, can accelerate adoption by reducing perceived risk. 

16. Future Scope 

16.1 Immediate Research Priorities 

Post-2016 adoption trajectory. The most obvious priority is extending analysis to 2025, 

capturing the full impact of cloud BI, mobile analytics, and AI integration. Has adoption 

accelerated, plateaued, or achieved saturation? Which barriers remain and which have been 

overcome? 

Objective performance measurement. Future research must move beyond perceptual measures 

of BI impact. Studies linking BI adoption to objective financial data (profit margins, inventory 

turns, customer retention) through rigorous quasi-experimental designs are needed. 

Failed implementation analysis. Research on failed and abandoned BI initiatives, while 

methodologically challenging, is essential for balanced understanding. Case study methodologies 

that encourage honest reporting of failures should be employed. 

Service sector focus. Given the growing economic importance of services, research specifically 

targeting service SMEs (healthcare, education, hospitality, professional services) is urgently 

needed. 

16.2 Emerging Technology Frontiers 

Artificial Intelligence and Machine Learning. The integration of AI/ML into BI platforms 

represents a qualitative shift from descriptive to predictive and prescriptive analytics. How are 

Indian SMEs adopting these capabilities? Do the same TOE factors predict adoption, or do new 

factors emerge? 

Mobile-first BI. As smartphone penetration reaches saturation and mobile data becomes 

affordable, mobile-first BI solutions may bypass desktop-centric adoption barriers. Research 

should examine mobile BI adoption patterns, use cases, and outcomes. 

Edge analytics. For SMEs in manufacturing and logistics, edge analytics (processing data at 

collection points rather than central servers) offers latency and bandwidth advantages. Adoption 

patterns and barriers likely differ from cloud BI. 
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Data marketplaces and data sharing. Emerging data marketplaces allow SMEs to acquire 

external data (market trends, competitor pricing, customer demographics) for enhanced analytics. 

How these markets develop and how SMEs participate deserves study. 

16.3 Methodological Innovations 

Longitudinal panel studies. Cross-sectional designs have reached diminishing returns. 

Longitudinal studies tracking SME cohorts over 3-5 years would capture adoption processes, 

identify causal relationships, and measure performance impacts more credibly. 

Design science research. Rather than merely observing adoption, researchers could design, 

implement, and evaluate novel BI solutions for specific SME contexts. Such research would 

produce both theoretical insights and practical artifacts. 

Multi-actor studies. SME adoption involves owners, managers, employees, vendors, and 

sometimes customers. Research capturing multiple perspectives within the same SME would 

provide richer understanding of adoption dynamics. 

16.4 Comparative and International Research 

Cross-economy comparisons. Systematic comparison of BI adoption across India, China, 

Brazil, Indonesia, and other major developing economies would identify which barriers are 

universal and which are context-specific, informing policy transfer. 

Regional variation within India. Understanding why some Indian regions (e.g., Gujarat, Tamil 

Nadu) demonstrate higher adoption than others would inform geographically targeted 

interventions. 
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