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ABSTRACT 
Punjab houses numerous small and medium-sized enterprises (SMEs) across multiple 
sectors including manufacturing, trading, agriculture, and digital services. The digital 
transformation of SMEs has been seen as a strategic response to competition but despite 
growing discussion, there is little research that supports how digital transformation is 
associated with organizational performance in Punjab's SME ecosystem. This study creates 
a capability-ecosystem model to assess the digital transformation success factors using data 
from a survey of 300 SMEs in the five major districts of Punjab, Ludhiana, Amritsar, 
Jalandhar, Patiala and Mohali/SAS Nagar. The study uses the resource-based view (RBV), the 
dynamic capabilities theory, and the Technology-Organization-Environment (TOE) 
framework as context for identifying the five success factors of digital transformation: 
technological readiness, organizational agility, digital leadership, innovation orientation and 
ecosystem support. Regression analysis shows that these five identified factors have a 
significant relationship with four different facets of performance; i.e., financial, operational 
efficiency, customer reach and innovation performance, where they account for between 
48.5% and 53.4% of the variation in the outcome (R² = 0.485 to R² = 0.534; p < 0.001). Digital 
leadership and organizational agility are found to have the strongest associations with all of 
the performance outcomes, whereas ecosystem support serves as an enabler. This study 
contributes empirical evidence from within Punjab to the existing digital transformation 
literature for SMEs and provides practical information to the SME owner, policy makers and 
digital infrastructure providers within Punjab.  
 

Keywords: digital transformation, SME performance, Punjab, technological readiness, 
organizational agility, digital leadership, innovation orientation, ecosystem support, 
resource-based view, TOE framework 

 
I. INTRODUCTION 
Small and medium-sized enterprises (SMEs) are the backbone of India's economic structure, 
contributing to approximately 30% of GDP, accounting for around 45% of total exports and 
employing more than 110 million workers across diverse sectors [1]. Punjab is one of India's 
economically significant states with a diversified SME base spanning textiles, metals, food 
processing, pharmaceuticals, retail and technology services [2]. Ludhiana is Punjab's 
industrial hub. The city is known for textiles, hosiery, bicycles, machine tools, auto parts and 
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engineering goods. A large portion of its industrial base includes small and medium-sized 
firms and majority of these are traditional in their practices. Many are still run by their 
founding families and the management style is more instinctual than systematic and outside 
experience is rarely used. 

Emergence of digital technologies including cloud computing, digital payments, enterprise 
resource planning (ERP) systems, social media marketing, e-commerce platforms and data 
analytics in Punjab. It has created both significant opportunities and structural challenges 
for SMEs [3]. On a global scale, firms that successfully adopt digital technologies report better 
operational efficiency, broader customer reach, accelerated product innovation cycles and 
enhanced financial performance [4]. Magnitude and consistency of these performance 
benefits vary depending on technological advancement of the firm, digital capabilities of its 
management and quality of its external digital ecosystem [5]. 

SME digitalization has been increasingly encouraged in India's policy environment through 
flagship initiatives including the Digital India Programme, the PM SVANidhi scheme, the 
Udyam Registration Portal, and SIDBI's digital finance programmes [6]. In Punjab, state 
government has taken up industrial modernization through Industrial and Business 
Development Policy, while the state's proximity to the National Capital Region has supported 
technology services and digital commerce firms in places like Mohali and SAS Nagar. 

Despite the surge in digital transformation, three critical gaps have yet to be adequately 
addressed. First, most studies look at digital transformation in SMEs at the national or cross-
country level, leaving little evidence for region-specific SME ecosystems with particular 
industrial, cultural and infrastructural aspects. Second, present research frequently 
examines separate aspects such as technical preparedness or managerial support rather 
than integrating technological, managerial, organizational, innovation and ecosystem-level 
factors into a single coherent analytical framework. Third, previous research has treated 
SME performance as a one-dimensional outcome but digital transformation may impact 
financial performance, operational efficiency, customer reach and innovation performance. 

This paper addresses these gaps by conducting an empirical analysis and creating an 
ecosystem framework within the particular context of Punjab's SME sector. Using original 
survey data from 300 SMEs in five major districts, the framework unifies five determinants: 
technological readiness, organizational agility, digital leadership, innovation orientation and 
ecosystem support and investigates their relationships with four performance 
characteristics. 
 
II. LITERATURE REVIEW 
 
A. Theoretical Basis 
Three theories are used in this study to examine how businesses use technology in their 
respective sectors. According to resource-based theory (RBT), digital capabilities and assets 
are strategic resources that offer a long-term competitive advantage when they are rare, 
valuable and unique [7]. By emphasizing businesses capacity to perceive, grasp and 
reorganize resources in response to environmental changes, particularly pertinent 
capability in dynamic digital environments, dynamic capabilities theory expands on RBT 
[8].Technology, Organization, and Environment (TOE) Framework offers a framework for 
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elucidating how various elements, including organizational preparedness, technological 
contexts and external environmental factors, interact to influence technology adoption and 
performance outcomes in businesses [9]. 
 
B. Technological Readiness 
Technological readiness refers to how well-equipped an SME is in terms of hardware, 
software, digital infrastructure and IT capability to actually use digital channels [10]. Recent 
studies have consistently shown that firms with stronger technological readiness tend to 
digitalize their operations more readily and get better results [11]. Firms with adequate 
digital infrastructure are in a better position to move onto cloud platforms, automate 
operations and engage customers through digital resources [12]. Accordingly: 
H1: Technological readiness is positively associated with SME performance, measured 
through financial performance, operational efficiency, customer reach and innovation 
performance. 
 
C. Organizational Agility 
The capacity of an SME to sense market changes, restructure internal processes and 
reconfigure resource deployments in response to digital opportunities and threats is known 
as organizational agility [13]. Agile SMEs implement digital tools more successfully because 
of their ability to quickly adapt their workflow, retrain staff and revise customer engagement 
strategies compared to a more rigid organization [14]. Studies in the Indian SME context find 
that agility controls the effectiveness of technology adoption through its direct performance 
effects in operations [15]. Accordingly: 
H2: Organizational agility is positively associated with SME performance, measured through 
financial performance, operational efficiency, customer reach, and innovation performance. 
 
D. Digital Leadership 
Digital leadership refers to the extent to which owner-manager or senior management of an 
SME uses digital literacy, forms a digital vision and allocates resources to digital initiatives 
[16]. Typically, flat organizational structures of SMEs, digital orientation of owner-manager 
is a critical determinant of digital transformation outcomes [17]. Research shows that 
digitally literate leaders are more likely to invest in digital tools, train employees and use 
digital channels for customer engagement and efficiency in operations [18]. Accordingly: 
H3: Digital leadership is directly proportional with SME performance, measured through 
financial performance, operational efficiency, customer reach, and innovation performance. 
 
E. Innovation Orientation 
The SME's propensity to explore new products, services, processes, business models and its 
openness to digital experimentation as a mechanism for continuous improvement is known 
as innovation orientation [19]. Innovative SMEs are more likely to use emerging tools such 
as data analytics, AI-assisted customer service and digital marketing automation. They are 
also more likely to derive performance advantages from digital transformations in their day-
to-day operations [20]. Research in Asia-Pacific economies finds that innovation orientation 
amplifies the productivity returns from digital adoption for customer reach and product 
innovation [21]. Accordingly: 
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H4: Innovation orientation is positively associated with SME performance, measured 
through financial performance, operational efficiency, customer reach, and innovation 
performance. 
 
F. Ecosystem Support 
Ecosystem support is availability and quality of external conditions for digital 
transformation including digital infrastructure, government schemes and access to digital 
finance [22]. SMEs operating in well-developed digital ecosystems face lower transaction 
costs for digital adoption and have greater access to digital advisory and finance services 
[23]. The TOE framework specifically identifies environmental context as an enabler of 
technology adoption. In Punjab, Digital India Programme and state-level MSME policies have 
created partial ecosystem conditions but their penetration across rural and semi-urban 
clusters remains uneven in the state [24]. Accordingly: 
H5: Ecosystem support is positively associated with SME performance, measured through 
financial performance, operational efficiency, customer reach, and innovation performance. 
 
III. PROPOSED CAPABILITY-ECOSYSTEM FRAMEWORK 

This framework approaches digital transformation not as a single event, but as a process that 
unfolds across multiple layers. At its base lie four internal SME capability conditions: 
technological readiness, organizational agility, digital leadership and innovation orientation. 
External ecosystem support conditions including Punjab's digital infrastructure, MSME 
government schemes and regulatory environment, shape the context in which digital 
transformation is adopted. Digital transformation adoption serves as an operational bridge 
between these conditions and real-world outcomes. The study identifies four outcome areas: 
financial performance, operational efficiency, customer reach and innovation performance. 
The findings point to statistically significant associations between the identified 
determinants and performance outcomes. Internal capabilities showed stronger and direct 
associations, while ecosystem-level factors appeared to play more of an enabling role. Table 
I defines each framework dimension and summarizes the theory. 
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Figure 1. Punjab SME Digital Transformation Capability Ecosystem Framework 

Table I: Framework Dimensions and Construct Definitions 
Construct Definition Theoretical Basis 
Technological 
Readiness 

Extent of digital hardware, software, 
infrastructure, and IT capability 

RBT; TOE 

Organizational 
Agility 

Capacity to adapt processes and resources 
rapidly to digital change 

Dynamic Capabilities 

Digital Leadership 
Owner-manager digital literacy, vision, and 
resource allocation behavior 

Dynamic Capabilities; 
Upper Echelons 

Innovation 
Orientation 

Propensity to explore new digital products, 
services, and processes 

Dynamic Capabilities; 
RBT 

Ecosystem Support 
Quality of external digital infrastructure, policy, 
and finance conditions 

TOE Framework 

IV. RESEARCH METHODOLOGY 
 
A. Research Design 
The use of cross-sectional quantitative surveys in this research study has been supported by 
previous empirical research linked to digital transformation processes in SMEs. A positivist 
research philosophy was used, where theory was applied to derive and test hypotheses 
through primary survey data collected via a cross-sectional quantitative survey sample. The 
cross-sectional survey method will enable the testing of hypothesized relationships among 
several predictors and multiple outcomes simultaneously [25]. 
 
B. Data Collection 
Target population comprised of registered SMEs operating in Punjab with 1-249 employees. 
Sampling frames were taken from three official sources: the MSME Udyam Registration 
Portal, District Industrial Centre (DIC) and trade association member directories of 
organizations including Punjab Chamber of Commerce and Industry, Ludhiana Small 
Industries and Export Corporation and Federation of Industrial and Commercial 
Organizations. Duplicate entries appearing in these sources were removed before sampling. 
Firms were included if they were registered SMEs operating in the selected districts of 
Punjab and had direct exposure to business operations where digital tools could reasonably 
be adopted. The survey recorded whether each firm had adopted selected digital tools such 
as digital payments, CRM systems, cloud software, digital marketing tools, and digital 
customer communication channels. 
In the research, a stratified purposive sampling approach was applied. Sample was divided 
into strata based on districts (Ludhiana, Amritsar, Jalandhar, Patiala and Mohali/SAS Nagar) 
and sectors (manufacturing, trade, services and Agri-related enterprises). Chief executives, 
partners, directors or senior functional managers who had direct knowledge of the digital 
platforms and outcome of digital performance of the business were chosen to participate in 
this study. Data was collected via Independently completed structured survey. 
Questionnaires were distributed to respondents in person and through secure digital link 
over period of eight weeks to respond. Out of 380 questionnaires distributed, 318 were 
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returned and 300 were retained after screening for incompleteness and response-set bias, 
yielding a usable response rate of 78.9%. 
Finally, sample size of 300 was used for the proposed statistical analysis. The sample exceeds 
commonly recommended minimum thresholds for multiple regression with five principal 
predictors and control variables. For factor-based validation, the sample satisfies 
respondent-to-item adequacy guidelines. Final instrument contained 45 items and 
respondent-to-item ratio of 6.7:1 exceeded the commonly used ratio of 5:1 minimum. Priori 
power analysis (G*Power) indicated that minimum sample of approximately 200 would be 
required to detect a medium effect size (f² = 0.15) at 95% confidence and 80% statistical 
power; the final sample of 300 which exceeded this threshold. 
All participants took part voluntarily and they were made aware of study academic intent 
before responding. Consent was obtained, identities remained fully anonymous and 
collected data collected from participants were used strictly for research purposes. 
 
C. Measurement Instrument 
Every construct was measured using a 5-point likert scale (1=strongly disagree to 
5=strongly agree). For each construct, items for measurement which were taken from 
previous literature. Technological readiness was drawn from Zhu and Kraemer [10], 
organizational agility from Tallon and Pinsonneault [13], digital leadership from Bharadwaj 
et al. [16], innovation orientation from Sabine Brunswicker et al. [19] and ecosystem support 
was based on items used in TOE-framework studies [9, 22]. Financial performance, 
operational efficiency, customer reach and innovation performance were evaluated using 
subjective self-report measures. They are widely accepted in SME performance studies 
where objective firm-level data may not always be available [26]. Full instrument is provided 
in Appendix A. 
 
D. Validity and Reliability 
To ensure content validity, measurement instrument evaluated by three academic scholars 
and two practitioner subject-matter experts before finalization. The measurement items 
were adapted from prior validated instruments used for technological readiness, 
organizational agility, digital leadership, innovation orientation, ecosystem support and 
business performance measurement [22, 26]. 
Exploratory Factor Analysis was conducted to examine the underlying factor structure of 
instrument, following established multivariate analysis procedures [27]. Confirmatory 
Factor Analysis was then conducted using AMOS version 26.0 to validate the proposed 
measurement model [28]. The measurement model showed an acceptable fit with χ²/df = 
2.41, CFI = 0.943, TLI = 0.937, RMSEA = 0.069, and SRMR = 0.058. These values are consistent 
with commonly accepted model fit criteria for structural equation modelling [29]. 
Construct reliability for the five predictor constructs was assessed using Cronbach’s alpha 
and Composite Reliability. Cronbach’s alpha values ranged from 0.814 to 0.863, exceeding 
the recommended minimum threshold of 0.70 [30,31]. Composite Reliability values ranged 
from 0.831 to 0.878, indicating satisfactory internal consistency. Average Variance Extracted 
values ranged from 0.501 to 0.527, supporting convergent validity [32]. Factor loadings 
ranged from 0.60 to 0.81, indicating acceptable item-level validity. 
Discriminant validity among the five predictor constructs was assessed using the Fornell–
Larcker criterion [32]. Square roots of AVE were 0.715 for Technological Readiness, 0.709 
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for Organizational Agility, 0.726 for Digital Leadership, 0.713 for Innovation Orientation and 
0.708 for Ecosystem Support. Since these values were higher than the corresponding inter 
construct correlations reported in Table V, discriminant validity was established. 
 
E. Common Method Bias 
Since we collected both independent and dependent variables from same respondents using 
a single survey instrument, we assessed common method bias using Harman’s single-factor 
test. Single primary factor accounted for 30.8% of total variance, which was below standard 
50% benchmark. We also examined full collinearity VIF values. All VIF metrics ranged from 
1.42 to 2.87, which was well below 3.3 benchmark. These results further confirm that 
common method variance did not seriously affect the reliability of findings of our study. 
 
F. Analytical Procedure 
With the help of SPSS 26.0 we were able to perform descriptive statistics, correlation analysis 
and multiple regression analysis. Four separate regression models were estimated, with 
financial performance, operational efficiency, customer reach, and innovation performance 
as dependent variables respectively. All models included five determinants (technological 
readiness, organizational agility, digital leadership, innovation orientation, and ecosystem 
support) as independent variables, and controlled for firm size (number of employees, log-
transformed), years in operation, and sector (dummy-coded with manufacturing as the 
reference category). Standardized beta coefficients are reported throughout. 
 
V. RESULTS 
 
A. Sample Demographics 
Table II presents demographic profile of 300 sampled SMEs. Sample is broadly reflective of 
the selected districts and sectoral categories included in the study. 
 
Table II: Sample Demographics (n = 300) 
 

Category Sub-category n Percentage 
(%) 

District Ludhiana 78 26.0 
 Amritsar 64 21.4 
 Jalandhar 58 19.3 
 Patiala 52 17.3 
 Mohali/SAS Nagar 48 16.0 
Sector Manufacturing 112 37.3 
 Trade/Retail 86 28.7 
 Services 68 22.7 
 Agri-linked 34 11.3 
Firm Size Micro (1-9) 96 32.0 
 Small (10-49) 118 39.3 
 Medium (50-249) 86 28.7 
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Years in 
Operation 

Under 5 years 54 18.0 

 5-15 years 138 46.0 
 Over 15 years 108 36.0 

 
B. Digital Adoption by Sector 
Fig. 2 summarizes the proportion of sampled SMEs reporting adoption of at least one digital 
tool by sector. Services firms reported the highest adoption rate (88.2%), followed by 
trade/retail firms (79.1%), manufacturing firms (72.3%), and Agri-linked enterprises 
(64.7%). Digital payment systems were the most widely adopted tool across all sectors, 
followed by social media marketing, GST-compliant digital invoicing, e-commerce platforms 
and cloud-based management software. 

 
 
Figure 2. Digital Tool Adoption Rates by Sector (% of firms reporting adoption) 

C. Descriptive Statistics 
Table III presents descriptive profile of this study constructs. Mean values ranged from 3.14 
to 3.51 indicating moderate to above-moderate agreement among respondents. Digital 
Leadership recorded the highest mean score, while Ecosystem Support recorded lowest. 
Table IV confirms satisfactory reliability and validity as all alpha and CR values exceeded 
0.70 and all AVE values exceeded 0.50. 
 
Table III: Descriptive Statistics 

Construct Mean SD Min Max Items 
Technological Readiness 3.42 0.71 1.00 5.00 9 
Organizational Agility 3.38 0.68 1.00 5.00 9 
Digital Leadership 3.51 0.74 1.00 5.00 9 
Innovation Orientation 3.29 0.77 1.00 5.00 9 
Ecosystem Support 3.14 0.82 1.00 5.00 9 



 

27 | Vikas Sharma                  Digital Transformation And Organizational Performance 
In Punjab: A Study Of Small And Medium Enterprises (SMES) 

Financial Performance 3.33 0.79 1.00 5.00 N/A 
Operational Efficiency 3.41 0.76 1.00 5.00 N/A 
Customer Reach 3.37 0.81 1.00 5.00 N/A 
Innovation Performance 3.28 0.83 1.00 5.00 N/A 

 
Note: Item counts are reported for predictor constructs included in the CFA measurement 
model. Performance outcomes were treated as self-reported dependent outcome indices. 
Table IV reports reliability and validity statistics for five predictor constructs. Cronbach’s 
alpha values ranged from 0.814 to 0.863 and Composite Reliability values ranged from 0.831 
to 0.878 indicating satisfactory internal consistency. Average Variance Extracted values 
ranged from 0.501 to 0.527, thereby supporting convergent validity. The factor loading 
ranges also remained within acceptable limits, ranging from 0.60 to 0.81. CFA fit indices 
further indicated acceptable model fit with χ²/df = 2.41, CFI = 0.943, TLI = 0.937, RMSEA = 
0.069, and SRMR = 0.058. 
 
Table IV: Reliability and Validity Statistics 

Construct Alpha CR AVE Factor Loadings 
Range 

Technological 
Readiness 

0.847 0.862 0.511 0.64 - 0.79 

Organizational 
Agility 

0.831 0.848 0.503 0.62 - 0.77 

Digital Leadership 0.863 0.878 0.527 0.66 - 0.81 
Innovation 
Orientation 

0.822 0.839 0.508 0.61 - 0.76 

Ecosystem Support 0.814 0.831 0.501 0.60 - 0.75 
Note: α = Cronbach's alpha, CR = Composite Reliability, AVE = Average Variance Extracted. 
All α, CR, and AVE values exceeded 0.70 and 0.50, respectively. The Fornell–Larcker criterion 
confirmed discriminant validity. CFA fit: χ²/df = 2.41; CFI = 0.943; TLI = 0.937; RMSEA = 
0.069; SRMR = 0.058. 

D. Correlation Analysis 
Table V presents correlation matrix among study constructs. All reported correlations were 
positive and statistically significant at p < 0.001. Moderate correlation values indicate that 
the constructs were related but not excessively overlapping. These results provide 
preliminary support for proposed relationships between digital transformation 
determinants and SME performance outcomes. 
 
Table V: Correlation Matrix 
 

Variabl
e 

TR OA DL IO ES FP OE CR IP 

TR 1.00 
        

OA 0.52**
* 

1.00 
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DL 0.49**
* 

0.56**
* 

1.00 
      

IO 0.44**
* 

0.48**
* 

0.51**
* 

1.00 
     

ES 0.41**
* 

0.39**
* 

0.37**
* 

0.43**
* 

1.00 
    

FP 0.48**
* 

0.53**
* 

0.56**
* 

0.46**
* 

0.39**
* 

1.00 
   

OE 0.46**
* 

0.51**
* 

0.52**
* 

0.44**
* 

0.37**
* 

0.64**
* 

1.00 
  

CR 0.42**
* 

0.47**
* 

0.49**
* 

0.48**
* 

0.35**
* 

0.59**
* 

0.61**
* 

1.00 
 

IP 0.40**
* 

0.45**
* 

0.48**
* 

0.50**
* 

0.36**
* 

0.57**
* 

0.60**
* 

0.63**
* 

1.0
0 

Note: TR = Technological Readiness; OA = Organizational Agility, DL = Digital Leadership, IO 
= Innovation Orientation, ES = Ecosystem Support, FP = Financial Performance, OE = 
Operational Efficiency, CR = Customer Reach, IP = Innovation Performance. *** p < .001. 

E. Regression Results 
VI presents result from four separate multiple regression models. All models controlled for 
firm size, years in operation, and sector. Standardized beta coefficients are reported. Visual 
comparison of beta coefficients across all four models is provided in  
 
Fig. 3 Table VI: Multiple Regression Results (Standardized Beta Coefficients) 
 

Predict
or 

Model 
1: 
Financi
al 
Perfor
mance 
β 

SE p Model 
2: 
Operat
ional 
Efficie
ncy β 

SE p Mode
l 3: 
Custo
mer 
Reac
h β 

SE p Model 
4: 
Innovat
ion 
Perfor
mance 
β 

SE p 

Technol
ogical 
Readine
ss 

0.238**
* 

.0
41 

<.0
01 

0.225**
* 

.0
39 

<.0
01 

0.210
*** 

.0
42 

<.0
01 

0.194**
* 

.0
40 

<.0
01 

Organiz
ational 
Agility 

0.251**
* 

.0
43 

<.0
01 

0.263**
* 

.0
41 

<.0
01 

0.241
*** 

.0
44 

<.0
01 

0.228**
* 

.0
42 

<.0
01 

Digital 
Leaders
hip 

0.274**
* 

.0
44 

<.0
01 

0.258**
* 

.0
42 

<.0
01 

0.247
*** 

.0
45 

<.0
01 

0.239**
* 

.0
43 

<.0
01 
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Innovati
on 
Orientat
ion 

0.216**
* 

.0
40 

<.0
01 

0.204**
* 

.0
38 

<.0
01 

0.232
*** 

.0
41 

<.0
01 

0.261**
* 

.0
39 

<.0
01 

Ecosyste
m 
Support 

0.148** .0
38 

.00
1 

0.141** .0
36 

.00
2 

0.137
** 

.0
39 

.00
1 

0.133** .0
37 

.00
2 

Control 
Variable
s 

Include
d 

  
Include
d 

  
Inclu
ded 

  
Include
d 

  

R² 0.518 
  

0.534 
  

0.497 
  

0.485 
  

Adj. R² 0.501 
  

0.518 
  

0.480 
  

0.467 
  

F-
statistic 

31.06**
* 

  
33.12*
** 

  
28.56
*** 

  
27.22**
* 

  

Note: Beta coefficients are standardized. ** p < .01; *** p < .001. Manufacturing is reference 
category and all models control for firm size, years in operation and sector dummies. 
Adjusted R² and F-statistics are calculated using n = 300 observations and k = 10 predictors, 
including five main predictors and control variables. Full control variable outputs are not 
reported for brevity. VIF values ranged from 1.42 to 2.87, indicating no serious 
multicollinearity concern. 

 
 
Figure 3. Standardized Regression Coefficients by Predictor and Performance 
Outcome 
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F. Perceived Benefits of Digital Transformation 

The figure 4 shows the percentage of survey respondents that report various benefits from 
adopting digital transformation, with the most frequently reported benefits being: faster 
payment collection (78.6%), better communication with customers (72.4%), improved 
brand awareness (70.1%), access to new customer segments (65.2%) and lower operational 
costs (61.3%). 48.9% of respondents reported being able to innovate products and services 
faster than they did prior to their digital transformation efforts. This indicates that while 
innovation provides significant value after digital transformation, it takes longer to diffuse 
effectively across the sampled organizations than other benefits such as those related to 
operations and customers. 

 
 
Figure 4. Perceived Benefits of Digital Transformation Adoption (n = 300) 

G. Performance by Firm Size 
In Fig. 5, mean performance scores across four dimensions are broken down by firm size. 
Medium-sized firms (50-249 employees) reported consistently higher mean scores across 
all four performance dimensions compared to small (10-49) and micro (1-9) firms. 
Importantly, even micro-enterprises reported mean scores above the Likert neutral 
midpoint of 3.0 on operational efficiency (3.07) and customer reach (3.12), suggesting that 
performance associations with digital transformation are not exclusive to larger SMEs. The 
smallest performance gaps between micro and small firms are observed in customer reach, 
consistent with the widely accessible nature of social media and digital payment tools for 
even the smallest businesses. 
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Figure 5. Mean Performance Scores by Firm Size Category 

H. Hypothesis Test Summary 
Table VII summarizes hypothesis testing. Technological preparedness, organizational agility, 
digital leadership, innovation orientation and ecosystem support positively. It significantly 
affects SME performance, supporting all five assumptions. Strongest effects of digital 
leadership and organizational agility are on SME performance, demonstrating that internal 
managerial and adaptable competencies are crucial for digital transformation. 
 
Table VII: Hypothesis Test Results 
 

H Hypothesis Beta Range Across 
Models 

Result 

H1 Technological readiness -> 
SME performance 

0.194-0.238 (all p < 
.001) 

Supported 

H2 Organizational agility -> 
SME performance 

0.228-0.263 (all p < 
.001) 

Supported 

H3 Digital leadership -> SME 
performance 

0.239-0.274 (all p < 
.001) 

Supported 

H4 Innovation orientation -> 
SME performance 

0.204–0.261, (all p < 
.001) 

Supported 

H5 Ecosystem support -> SME 
performance 

0.133-0.148 (all p < 
.01) 

Supported 

VI. DISCUSSION 
Results show that all five proposed determinants are associated with SME performance 
across all four outcome dimensions, providing consistent empirical support for the 
capability ecosystem framework. The regression models explained between 48.5% and 
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53.4% of the variance in SME performance outcomes, with adjusted R² values ranging from 
0.467 to 0.518, which compares favorably with similar multi-variable frameworks in the 
SME digital transformation literature [4,12,25]. 
Digital leadership emerges as strongest direct predictor of financial performance (β = 0.274) 
and operational efficiency (β = 0.258). This finding is consistent with upper echelons theory 
and prior studies in which owner-manager digital competence is identified as a key driver of 
digital transformation outcomes in small firms [17,18]. SMEs in Punjab are predominantly 
owner-managed and family-run. Owner’s digital vision, literacy and willingness to allocate 
resources to digital tools appears to be the most important managerial conditions related 
with financial improvement. This implies that investment in building digital capabilities at 
the leadership level helps in producing positive returns in all areas of SME performance. 
The highest association with operational efficiency is shown by organizational agility (β = 
0.263) which is consistent with dynamic capabilities theory, emphasizing role of 
organizational processes in transforming resource investments into performance [8,13]. 
SMEs that can quickly restructure workflows, educate employees and integrate digital 
channels into daily operations appear to be more effective at gaining efficiency from digital 
transformation. This result has practical implications for Punjab's manufacturing and 
trading enterprises, whose operational activities have always been performed manually. 
Ecosystem support is statistically significant across all models but it shows smaller beta 
coefficients (0.133-0.148) as compared to internal capability factors. This pattern suggests 
that external ecosystem conditions function as enabling rather than primary drivers of 
digital transformation performance in Punjab's SME context. This is theoretically consistent 
with the TOE framework's treatment of environmental context as a boundary condition 
rather than direct determinant [9]. 
Innovation orientation shows the strongest association with innovation performance (β = 
0.261), which is logically consistent and reflects the well-established link between 
exploratory orientation and product or process innovation outcomes [20,21]. Notably, 
innovation orientation also shows a meaningful association with customer reach (β = 0.232), 
suggesting that digitally innovative SMEs may be better positioned to expand their customer 
bases through new digital channel strategies. 
As illustrated in Fig. 5, digital transformation is associated with measurable performance 
improvements even among micro-enterprises (fewer than ten employees). This suggests 
that digital adoption benefits are not exclusive to larger SMEs, but can generate meaningful 
performance associations at the micro-enterprise level, particularly through digital payment 
adoption and social media-based customer engagement. 
 
VII. PRACTICAL IMPLICATIONS 
 
A. For SME Owner-Managers 
The strength of the digital leadership coefficient across all four performance models suggests 
that investing in personal digital competence is among the highest-return actions available 
to Punjab SME owners. Management development programmes that build digital literacy, 
strategic technology planning skills and data interpretation competencies may contribute to 
improved financial outcomes. Owner-managers should prioritize understanding how digital 
tools can be integrated into core business processes to improve productivity and efficiency. 
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B. For Policymakers and Government Agencies 
Digital transformation support should be integrated into Punjab's enterprise development 
policies as a distinct policy category, especially with respect to rural and semi-urban SMEs 
that have barriers to digital infrastructure and capability. The following targeted 
interventions could improve the enabling environment for digital transformation: expanding 
reliable broadband access in industrial clusters, simplifying registration for digital schemes 
for MSMEs, and creating district-level digital advisory services. 
 
C. For Digital Infrastructure and Finance Providers 
Banks, fintech providers and digital infrastructure operators serving Punjab's SME sector 
should develop SME-specific plans that help with affordability and usability of digital 
channels. Simplification of digital lending products and offline-capable digital tools for areas 
with unstable internet connectivity could expand ecosystem support for smaller and more 
rural SMEs in Punjab. 
 
VIII. LIMITATIONS AND FUTURE RESEARCH 
In this study, there are several disadvantages that are described in this section First, cross-
sectional design of this study does not allow causal inference. Regression results show 
statistical associations but they cannot confirm directional causality between determinants 
and performance outcomes. To establish causal relationships among variables we need 
longitudinal or experimental research designs that gives insight of this relation between 
these variables. Second, this study relies on self-reported perceptual measures for both the 
determinants and performance outcomes. Objective financial performance data such as GST-
reported turnover ranges, loan repayment records, or export participation, would provide 
more robust outcome measures. 
Third, only direct associations are tested in this study. Potential for mediated pathways and 
interaction effects between determinants was not examined. Future research using 
structural equation modelling or conditional process analysis could provide a better 
understanding of these relationships. Fourth, common method bias tests show that the issue 
is unlikely to be material but single-source survey design remains a limitation as compared 
to multi-source designs. 
Fifth, the study is limited to SMEs located in selected major districts of Punjab. It also may 
not fully reflect conditions of informal, rural or unregistered micro-enterprises. Therefore, 
the findings should be generalized to the wider Punjab MSME population with caution. 
Future research should include informal enterprises and sector-specific case studies to 
develop a good understanding of digital transformation barriers and provide us better 
outcomes. 
 
IX. CONCLUSION 
This paper has examined how digital transformation are associated with organizational 
performance of SMEs in Punjab, India, drawing on primary survey data from 300 firms 
across five major districts. The capability-ecosystem framework developed in this study 
identifies five determinants of digital transformation: technological readiness, 
organizational agility, digital leadership, innovation orientation and ecosystem support. 
These findings show that all five determinants are associated with financial performance, 
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operational efficiency, customer reach and innovation performance among SMEs in Punjab 
(R² = 0.485-0.534; all models p < .001). 
 Strongest direct associations with performance outcomes were shown by digital leadership 
and organizational agility, consistent with dynamic capabilities theory. Ecosystem support 
shows smaller effect sizes suggesting external enabling conditions perform mainly as 
boundary conditions rather than primary performance drivers. 
This study makes three contributions. Theoretically, it advances integration of RBT, dynamic 
capabilities theory and TOE framework in a unified capability-ecosystem model. Empirically, 
it provides region-specific quantitative evidence on digital transformation determinants and 
performance outcomes in Punjab. Practically, findings point to the significance of digital 
leadership development for SME owners and ecosystem infrastructure investment by 
policymakers and digital service providers. 
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APPENDIX A: MEASUREMENT INSTRUMENT (SAMPLE ITEMS) 

All items measured on a five-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). 
Items adapted from validated prior literature as cited in Section IV.C. 

Item Item Text Source 

TR1 Our firm has the digital infrastructure (computers, internet, 
servers) to support digital tools. 

Zhu & Kraemer [10] 

TR2 Our firm's software systems can integrate with new digital 
tools. 

Zhu & Kraemer [10] 

TR3 Our firm regularly maintains and updates its digital 
equipment. 

Adapted 
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OA1 Our firm can rapidly change its operational processes in 
response to market changes. 

Tallon & Pinsonneault 
[13] 

OA2 Our firm can reallocate employees to new digital tasks without 
major disruption. 

Tallon & Pinsonneault 
[13] 

OA3 Our firm adapts its customer service processes quickly when 
new digital tools become available. 

Adapted 

DL1 The owner/manager of our firm understands how digital tools 
can create business value. 

Bharadwaj et al. [16] 

DL2 Our owner/manager actively promotes the use of digital tools 
within the firm. 

Bharadwaj et al. [16] 

DL3 Our owner/manager allocates sufficient budget for digital 
technology investments. 

Adapted 

IO1 Our firm actively experiments with new digital products and 
services. 

Brunswicker and 
Schecter [19] 

IO2 Our firm encourages employees to propose new ideas for 
digital improvements. 

Brunswicker and 
Schecter [19] 

IO3 Our firm regularly reviews competitors' digital strategies to 
identify new opportunities. 

Adapted 

ES1 Reliable broadband and mobile internet are available in our 
operating area. 

TOE-based [22] 

ES2 Government schemes supporting digital tool adoption are 
accessible to our firm. 

TOE-based [22] 

ES3 Digital payment infrastructure (UPI, POS terminals) is widely 
available in our market. 

Adapted 

FP1 Since adopting digital tools, our firm's revenue has improved. Venkatraman & 
Ramanujam [26] 

FP2 Our firm's profitability has improved due to digital adoption. Venkatraman & 
Ramanujam [26] 

OE1 Digital tools have reduced our firm's operational costs. Adapted 

OE2 Digital tools have improved speed and accuracy in our 
operations. 

Adapted 

CR1 Digital tools have helped our firm reach new customer 
segments. 

Adapted 

CR2 Our firm's online sales or digital inquiries have increased. Adapted 

IP1 Our firm has introduced new digital products or services in the 
last two years. 

Brunswicker and 
Schecter [19] 

IP2 Digital adoption has enabled our firm to develop new business 
processes. 

Brunswicker and 
Schecter [19] 
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Note: The full predictor-measurement instrument contained 45 items. The items shown 
above are representative sample items for each predictor and performance outcome 
construct. All items were measured on a five-point Likert scale. The instrument was 
reviewed by three academic experts and two practitioner subject-matter experts before data 
collection. 

 


