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Abstract

Social Media Marketing (SMM) is considered an important strategic marketing tool for businesses. It has
provided cost-effective solution to them, expanded their visibility and increased their revenues. Yet, there
is little evidence in literature to suggest that small and medium startups (SMSs) have fully adopted SMM,
especially in a developing country like Pakistan. This research has used the Technology-Organization-
Environment (TOE) framework and integrate it with Absorption Capacity Theory (ACT) to study the
impact of technological factors in SMM adoption. The impact of technological determinants including
Technology Complexity (TCOMX), Knowledge (TKNOW), Compatibility (TCOM), Cost (TCOST) and
Infrastructure (TINF) on SMM adoption was studied with a moderating role of Vendor Support (VNDS).
Quantitative data was collected from 386 SMSs operating in Karachi. The data was analysed using PLS-
SEM. The findings of our study revealed that TKNOW and TINF has significant positive impact on SMM
adoption is SMSs, while they do not consider TCOMX, TCOM and TCOST to be a significant SMM
adoption challenge. Furthermore, the moderating role of VNDS was also checked with a significant impact
on the relationship between TCOMX, TKNOW, TCOM and SMM adoption. The research highlights the
perception of SMSs towards SMM adoption as results reveal that their technological adoption determinants
to be different in comparison to Small and Medium Enterprises (SMESs). Additionally, it also discusses the
role of strong technology eco-system in the form of vendor support for overcoming technological barriers.
This research contributes to the body of literature by identifying differential nature of SMSs in comparison
to conventional organizations and open up possibilities for further studies focusing on startups.

Keywords: Social Media Marketing; SMEs; Small and Medium Startups; Startup ecosystem;
Technological factors; Vendor Support

INTRODUCTION

In this era of digitalization, technology has provided ample opportunities for businesses to compete
and grow (Zhang et al., 2024). These disruptive yet effective technologies include Enterprise
Resource Planning (ERP) Systems, Cloud Computing, Data Analytics, Customer Relationship
Management tools, Artificial Intelligence, 5" Generation mobile network (5G), Mobile
Development and Digital Marketing. These technologies have revolutionized the way businesses
go about their functions as they have improved their manageability, efficiency and eventually
boosting their profitability (Afolabi et al., 2025).
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The marketing functions across different businesses have incorporated this technological
revolution through adoption of digital marketing (Vettriselvan, 2025). Digital marketing is a
collection of processes and activities that are facilitated by digital technologies enabling businesses
to create, communicate and deliver value to customers (Athaide et al., 2025). Marketing is a
dynamic business activity continuously evolving with the emergence of internet (Wei et al., 2025).
Marketers today have become more customer-centric in their strategic decision makings that
requires timely data collection and response which is possible through digital marketing
(Mohapatra et al., 2025). The digital marketing spending globally is expected to surpass USD 700
billion by 2026, with Social media marketing (SMM) taking a major portion of this spending which
amounts to USD 235 billion and expected to exceed USD 345 billion within the next five years
(Statista, 2025).

Such high expenditures on SMM adoption shows that businesses today are trusting it for reaching
out to customers and are transitioning towards SMM from conventional marketing (Huo & Filieri,
2025). Yet the adoption approach of Small Medium Enterprises (SMEs) towards SMM remains
reactive and slow (Zhou, 2024). Previous literature has predominantly focused on the SMM
adoption challenges for large enterprises (Bartoloni & Ancillai, 20244a), ignoring the barriers in
SMM adoption for SMEs, specifically for Small and Medium Startups (SMSs) (Small and Medium
Enterprises with less than 5 years of business existence) (SMEDA, 2025).

SMSs are a crucial driver of the global economy making significant contributions (Kumar &
Yadav, 2024). They add value to the GDP through job creation and attracting global investments.
Further, they contribute uniquely by taking an unconventional approach for solving conventional
problems. Due to their unconventional approach, they are termed as the disrupters as they introduce
novel business models providing a different direction to the whole industry (Lile et al., 2025). It is
not about the volume of their business but the long-term impact they create in the business eco-
system.

Globally, the startup eco-system is prone to significant challenges and as a consequence of these
challenges, they have a failure rate of 90% (Muthuraman, 2024). Studies have shown that high cash
burn plays a significant role in startups going out of business with prominent reasons being
ineffective and poor marketing spending (Pathania & Tanwar, 2024). This clearly establishes the
need to provide proper guidance to SMSs for effective marketing planning, especially SMM, given
its benefits and help them overcome the barriers in its implementation.

SMEs generate 90% of all new employment opportunities in the formal sector (Enaifoghe, 2024).
Pakistan’s economy is expected to grow by merely 3.5% in financial year 2025-26 lacking steam
to accommodate and fulfill rising employment needs. SMEs historically, have a positive impact on
economic development of Pakistan, with 1% increase in their output resulting in increase in Gross
Domestic Product by 1.7% (Atif et al., 2024). This leads to the argument that Pakistan’s economic
prosperity in linked to the creation of employment opportunities and increase in growth rate which
ultimately is the resultant of increased output of the SMEs. the latter approach by initiating and
facilitating the startups and making them competitive via digitalization. The study into the
technological challenges face by SMSs in SMM adoption demands attention considering their
importance and impact on economic development across various countries globally and Pakistan’s
lowest position in Startup environment across regional Asian economies.

Globally social media users have soared to 5.42 billion (Statista, 2025), with 66.9 million of them
from Pakistan. It is evident that social media platforms provide access to massive untapped
audience that has proven benefits as compared to conventional marketing. SMM has overtime
become an important tool for startups for building their brand visibility, promoting customer
engagement and giving competition to higher end firms (Perera et al., 2024). Despite the strategic
importance it has, startups have struggled to effectively adapt and utilize SMM to their benefit
(Chyrak et al., 2024a). These barriers are mainly associated with technological challenges such as
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its complexity, lack of knowledge, compatibility issues with the existing business system, cost
concerns and inappropriate infrastructure(Okoye & Mensah, 2025). Unlike established firms,
startups operate with cost constrains, limited expertise and improper structure. These factors
collectively make technological adoption decision more uncertain and risk prone for them. Current
literature has majorly focused on challenges associated in SMM adoption in either large enterprises
or SMEs (Solomon et al., 2024). There is very limited empirical evidence explaining how specific
technological challenges influences SMM adoption in SMSs, particularly in an emerging economy
like Pakistan with low digitalization initiatives and weak support system.

Additionally, vendor support represents a critical yet unexplored factor that can help SMSs
overcome the technological challenges associated with SMM adoption(Ahmed et al., 2025).
Vendor support through assistance in SMM implementation, trainings, system standardization and
after-sales support could play a significant role in overcoming technological challenges, yet there
is insufficient understanding in literature of whether and how vendor support moderates the
relation between technological challenges and SMM adoption. This insight could prove critical for
SMSs and service providers in providing clear guidance about how external support can be
strategically leveraged in facilitating SMM adoption(Chyrak et al., 2024b; Mtjilibe et al., 2024).
Keeping in view, it is essential to conduct research that systematically examines the technological
challenges faced by SMSs in SMM adoption and how external support from vendors can assist in
overcoming these challenges.

Therefore, this research seeks to answer the following questions:

1. How do technological factors (technology complexity, technology knowledge, technology
compatibility, technology cost and technology infrastructure) influence Social Media
Marketing adoption in Pakistani Small and Medium Startups?

2. What is the moderating role of Vendor Support in the relationship between technological
challenges and Social Media Marketing adoption?

For examining the technological determinants involved in SMM adoption, the current research
follows technology-organization environment (TOE) framework. Additionally, absorptive
capacity theory is used for assessing the moderating role of vendor support between
technological determinants and SMM adoption. The current research has theoretical and practical
importance in the field of marketing and entrepreneurship as it addresses the research gap in studies
related to startups and provides insights relevant to emerging and resource constrained business
environments in Pakistan. After discussing the introduction, problem statement and research
questions, theoretical background and literature will be reviewed in the next chapter, followed by
the methodology part in which quantitative research approach is used. Following that, data analysis
and results are presented. In the last part discussion is made on the results along with their
theoretical and practical implications, limitations and area of future research.

LITERATURE REVIEW

Social Media Marketing (SMM) Adoption

SMM adoption refers to the usage of social media platforms for promoting businesses and their
products and services (Chyrak et al., 2024c). It includes different set of platforms including but not
restricted to Facebook, Instagram, WhatsApp, TikTok and LinkedIn. For startups, it is pivotal to
have digital presence and social media provides the ideal stage. SMM adoption enables businesses
to directly engage with customer through their engaging content, enabling them to create better
personalized and impactful marketing campaigns (Sobouti & Karimi Alavijeh, n.d.). Businesses
using SMM can effectively communicate their brand value and product offerings, giving them a
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competitive advantage (Chatterjee et al., 2024). The interactive nature of social media platforms
gives businesses real time feedback, along with its data-analytics features, which enables
businesses to better understand the consumer behaviour and preferences and take corrective
measures instantly for better targeting (Theodorakopoulos & Theodoropoulou, 2024). Kanellos et
al. (2024)researched on the impact of SMM on business outcomes including sales, website orders
and traffic and found them to be directly correlated with the scale of marketing campaigns on social
media platforms. SMM adoption has resulted in better customer engagement, and helped
businesses, especially startups, create a community through engaging post and content (Chyrak et
al., 2024d). With time this has resulted in creating brand loyalty and brand equity (Tabelessy,
2024), which is pivotal for Startups.

Theoretical Background
Technology- Organization-Environment (TOE) Framework

The TOE framework was initially proposed by Tornatzky and Fleischer in 1990 in the book “The
Process of Technological Innovation”. The book focuses on the whole process that unfolds during
technology and innovation adoption, starting from its development till execution (Prakash, 2025).
TOE argues that there are three dimensions that have an impact during technology adoption
process. These dimensions are technological, organizational and environmental. The technological
dimension focuses on the technological factors like complexity, compatibility, cost and
infrastructure that can impact technology adoption decision. The organizational dimension focuses
on the internal characteristics of the firm including culture, perception and resources that can either
facilitate or hinder technology adoption decision. The environmental dimension refers to external
variables like competition, customer pressure and external support that plays a significant role in
technology adoption. It is important for businesses to thoroughly investigate the impact of these
dimensions during technology adoption process to yield the best returns out of this decision (Nagy
et al., 2025).

TOE model has been extensively used in literature for studying the impact of different dimension
in technology adoption, including e-business adoption (A. Kumar et al., 2025a), ERP system
adoption (Islam et al., 2025), cloud computing adoption (Bakar et al., 2024) and RFID adoption
(A. Kumar et al., 2025b). As Pakistan lacks digitalization initiatives, the current research solely
focuses on technological factors adapted from studies that have applied TOE framework to study
SMM adoption decision of SMSs.

Absorptive Capacity Theory (ACT)

Drawing on Absorptive Capacity Theory (ACT) by Cohen and Levinthal (1990), this study argues
that the impact of technological determinants ton SMM adoption in SMSs is dependent upon the
external support and assistance available to them. Although technological determinants like
complexity, knowledge, compatibility, cost and infrastructure may have an influence on SMM
adoption but the ability of the firm to acquire, assimilate and apply technological knowledge also
plays a significant role in successful technology adoption (Ko & Liu, 2019). In this regard, Vendor
Support (VNDS), is crucial as it facilitates the learning, reduces uncertainty and provides hands-
on guidance and training. With these mechanisms, VNDS enhances the absorptive capacity of the
businesses and helps them in better understanding of the benefits, complexities, cost and
compatibility challenges related to SMM adoption (Le & Liu, 2024).
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Hypotheses Development
Technology Complexity (TCOMX) and Social Media Marketing (SMM) Adoption

Technology Complexity (TCOMX) poses a challenge to businesses as it involves understanding
and continuous learning regarding the usability of a technology (Rane et al., 2024). Businesses
suffer from imaginary complexity in technology adoption by presuming it to be complex (Alam et
al., 2024). This is often the case with Startups when it comes to SMM. Due to complexity
perception, individuals responsible for the technology implementation faces psychological barriers,
which results in limiting their adoption patterns (FakhrHosseini et al., 2024a). With SMM,
complications arise due to lack of exposure in learning and using specific SMM tools (Chyrak et
al., 2024e). The frequent changes in user interface of different social media platforms can further
amplify the complexity. Additionally, SMM generates big amount of data. Handling vast amount
of data and generating meaningful insights from that data can be challenging especially for
entrepreneurs who do not have a background in data analytics (Vassakis et al., 2017). For optimum
utilization of dataset, continuous training related to advance analytical tools and automation
platforms is needed, which eventually ends up creating further complications towards the SMM
adoption (Kedi et al., 2024).

H1: There is a significant negative relationship between TCOMX and SMM adoption
Technology Knowledge (TKNOW) and Social Media Marketing (SMM) Adoption

Technology knowledge (TKNOW) refers to the experiences and familiarity one possesses with
technology (O’brien et al., 2012). The better the technology knowledge, the higher the chances of
successful implementation. Inexperience with technology or lack of TKNOW can be a major
hindrance towards its adoption, making its adopters feel stressed and overwhelmed (Douthwaite
et al., 2001). Such is the case with lack of SMM knowledge that compels businesses to hold onto
their conventional methods, resulting in limited exposure to SMM tools and therefore, businesses
not being aware about the appropriate Social media tools they require for customer targeting
(Miller, 2012). For those who have prior knowledge about these tools, they then lack the know-
how of metrics that can assist them in monitoring and measuring performance(K. Y. Wong et al.,
2015). Entrepreneurs and businesses with greater TKNOW are well-prepared to traverse the
complications involved with SMM tools (Wasserman, 2012). Being able to leverage these Social
Media platforms enables businesses to create effective marketing campaigns strategically in
accordance with the business’s marketing objectives (Olson et al., 2021). As a result, it is
hypothesized that TKNOW positively impacts SMM adoption, helping businesses increase their
engagement with customers, ultimately leading towards growth and success.

H2: There is a significant positive relationship between TKNOW and SMM adoption
Technology Compatibility (TCOM) and Social Media Marketing (SMM) Adoption
Compatibility can be defined as the extent to which a change is regarded as consistent with existing
values, and experiences of potential adopters (Karahanna et al., 2006). However, this definition is
too broad. Compatibility can further be categorized into value compatibility (the suitability of the
technology with norms and values of potential adopters) and practical compatibility (the suitability
of the technology with current practices of adopters) (FakhrHosseini et al., 2024b). Businesses
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need to practice caution when deciding on the integration of technology into business practices
(Shwedeh & Alzoubi, 2024). Greater compatibility with business needs would result in a higher
diffusion rate and improved results (Zywiotek et al., 2025), however, unfavourable outcomes can
occur if businesses fail to position adoption of technology in line with their business model and
practices (Kim & Lee, 2024). Not all businesses would find it necessary or appealing to integrate
technologies like SMM, as some would be less dependent on it, while others would not yet be
prepared for such a change (Bartoloni & Ancillai, 2024b). This leads to the hypothesis that
technology compatibility is strongly positively correlated with adoption of SMM.

H3: There is a significant positive relationship between TCOM and SMM adoption
Technology Cost (TCOST) and Social Media Marketing (SMM) Adoption

Technology cost (TCOST) consists of not only the hardware and software expenses, but also
includes the costs incurred for staff training, maintenance, and data storage (Stradowski &
Madeyski, 2024). There also exists the opportunity cost that comes with the change in working
style, often overlooked by businesses, resulting in revenue losses during transition (M. W. Wong
& Vongswasdi, 2025). The cost of technology varies business to business and can be classified
into two stages, first would be the setting-up of infrastructure from scratch, and the second would
be its expansion cost, based on the business’s needs and the level of digitalization required (Morris,
2025). This overall cost is significant and adds onto the hesitation towards making this decision as
it is often regarded as dead investment. The actual technology cost is usually higher than the initial
estimates, resulting in additional investment and cash burn. Therefore, firms need to be certain
when opting to invest in technology, especially in the case of startups as they might not be able to
afford huge revenue losses, unlike established firms (Coad, 2025). This leads to the hypothesis
that there is a negative relationship between technology cost and SMM adoption.

H4: There is a significant negative relationship between TCOST and SMM adoption.
Technology Infrastructure (TINF) and Social Media Marketing (SMM) Adoption

A traditional technology infrastructure comprises of facilities, data centres, servers, networking
hardware, desktop computers, enterprise application software solutions — the usual hardware and
software modules. Due to advancements in technology, firms can benefit from cost reductions and
can now set up their IT infrastructure through virtualization by gaining access to cloud servers
(Adeusi et al., 2024). The technology infrastructure would vary as per the nature and requirements
of the business, supporting growth and performance-oriented measures through zero downtime,
improved security and privacy (Chowdhury & Ashfaq, 2024). Despite these advancements, the
problem of insufficient technology infrastructure still persists, making businesses indecisive and
uncertain towards comprehensive SMM adoption (Haque et al., 2024). Without proper technology
infrastructure, oftentimes, firms rely on outsourced functions, resulting in significant costs and
quality issues(Singireddy, 2024). Additionally, businesses also struggle to incorporate SMM
strategies, limiting their potential to reach and tap into wider customer segments, and mine data
effectively, measures essential to maintain a competitive edge(Tsiu et al., 2025). Addressing these
infrastructure shortcomings is vital for businesses to maximize the benefits of SMM adoption and
ensure long-term growth and competitiveness. Therefore, following hypothesis is proposed:

H5: There is a significant positive relationship between TINF and SMM adoption.
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Vendor Support (VNDS) as Moderator between Technological determinants and SMM
Adoption

VNDS plays a significant role in technology adoption (George et al., 2024). It is crucial for
identification of appropriate technology and its implementation (llori et al., 2024). Guided VNDS
promotes trust and confidence among the technology adopters and users (Suganthi & Mohamed
Jasim, 2025). VNDS helps businesses not only during the implementation phase of the technology,
but they provide proper user training and ongoing technical support for optimum utilization
(Khanyi et al., 2024). VNDS assists businesses in overcoming challenges to technology adoption
arising from lack of knowledge, cost or infrastructure related issues, or concerns related to
technology compatibility and complexity. Previous researches identified VNDS to be a major
driver for technology adoption. For specific technologies like data analytics and blockchain
technology adoption in SMEs, VNDS was found to be an important factor. In context of SMM,
research by (George et al., 2024) argued that VNDS is a major enabler of SMM adoption,
irrespective of size and nature of business (Chakraborty et al., 2025). Further its importance was
endorsed by Liu et al. (2024) in Malaysian and Taiwanese markets. In Pakistani, businesses are
gradually adopting SMM, but often their adoption pattern is unplanned and needs guidance. This
guidance is critical in manoeuvring the technological complexities arising from different
technological determinants. Drawing on Absorptive capacity theory, startups need external
knowledge or expertise for successfully navigating through technological challenges in SMM, the
following hypotheses are proposed:

H6(a): VNDS moderates the relationship between TCOMX and SMM
H6(b): VNDS moderates the relationship between TKNOW and SMM
H6(c): VNDS moderates the relationship between TCOM and SMM
H6(d): VNDS moderates the relationship between TCOST and SMM
H6(e): VNDS moderates the relationship between TINF and SMM

Figure 1: Conceptual Model (Source: Author’s own work, created through Smart PLS 4)
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RESEARCH METHODOLOGY

The quantitative research design is chosen for the current study as it focuses on technological
determinants of SMM among startups in Pakistan. Our population consists of startups as that
defined by SMEDA in Pakistan. The startups were chosen from the city of Karachi as the city is
the economic hub of Pakistan. For data collection, 1000 random startups were selected form the
provided list and were sent questionnaires for the research purpose. The questionnaire was sent
through WhatsApp on the contact number provided in the dataset. Our target was to collect data from
at least 384 startups to minimize margin of error as suggested by (Morgan, 1970). Out of 1000
questionnaires sent, we were able to get responses from 386 startups.

We used survey as our research instrument for data collection as it promotes better engagement
among the respondents and is efficient in handling large data sets (Khan, 2024). The survey
consists of items measured on Likert scale and were adapted from the literature. The five- point
Likert scale was chosen as it provides the respondent with a wide range of option to select the
precise answer instead of settling with the approximate one (Memmedova & Ertuna, 2024). Startup
owners were the unit of analysis as they are primarily responsible for decisions related to
technology adoption, SMM in our case. The participation in research was voluntary and the consent
was obtained from the respondents. The confidentiality of the data was maintained and all
respondents were assured that their data will be used for research purpose only.

For ensuring content validity, the items in the survey, were all adapted from the literature excluding
demographic questions. The constructs, number of items in each construct and their sources are
mentioned in table 1.

Table 1: Constructs, Number of Items and Sources

S No. Construct Name Number of Items Sources
1 Social Media Marketing Adoption 7 (Bruce et al., 2023)
(SMM)
2 Technology Complexity (TCOMX) 4 (Lian et al., 2014; Maduku, 2021)
3 Technology Knowledge (TKNOW) 4 (Bostancioglu & Handley, 2018)
4 Technology Compatibility (TCOM) 4 (Kuo & Lee, 2011)
5 Technology Cost (TCOST) 4 (Maduku, 2021)
6 Technology Infrastructure (TINF) 5 (Jabbouri et al., 2016)
7 Vendor Support (VNDS) 4 (Ali Abbasi et al., 2022)

RESULTS AND ANALYSIS

For examining the impact of technological determinants on SMM, PLS-SEM was used through
Smart PLS 4. The use of Smart PLS 4 adds value by providing a comprehensive understanding of
the complex relationship between the studied variables and it has been successfully used in
previous studies of similar nature (Cheah et al., 2024).
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Fig. 2
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After data collection, the data analyses process went through two stages, testing of measurement
model and structural model as suggested by (Hair et al., 2012). Initially, for ensuring the reliability
and validity of the instrument, the model was checked for factor loading. As suggested by (Hair et
al., 2012), the items with values less than 0.500 were excluded before proceeding further. During
our analyses, all the items measures had factor loadings greater than 0.708, hence no significant
cross loading was reported. The next step was to check for reliability through Cronbach alpha (CA)
and Composite reliability (CR). The CA and CR values were greater than the accepted threshold
of 0.7, this confirms the reliability of our research instrument. The validity was checked through
Average Variance Extracted (AVE) and all values were above the threshold of 0.5. The results for
the factor loadings CA, CR and AVE are reported in table 2.
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Table 2: Factor loadings CA, CR and AVE

Items Factor Loading Ctgrpbha;: h Composite Reliability Averégir\;;ggnce
SMM1 0.833

SMM2 0.871

SMM3 0.823

SMM4 0.902

SMM5 0.893 0.947 0.942 0.760
SMM6 0.908

SMM7 0.871

TCOM1 0.855

TCOM?2 0.917

TCOM3 0.923 0.919 0.935 0.805
TCOM4 0.892

TCOMX1 0.858

TCOMX2 0.787

TCOMX3 0.667 0.783 0.912 0.560
TCOMX4 0.663

TCOST1 0.895

TCOST2 0.906

TCOST3 0.919 0.931 0.955 0.826
TCOST4 0.915

TINF1 0.810

TINF2 0.892

TINF3 0.867

TINF4 0.887 0.919 0.936 0.754
TINF5 0.883

TKNOW 0.633 0.800 0.832 0.626
TKNOW?2 0.847

TKNOW3 0.816

TKNOW4 0.849

VNDS1 0.904

VNDS2 0.901

VNDS3 0.850 0.900 0.952 0.763
VNDS4 0.837

The next step was to check for discriminant validity which was done through HTMT ratio of
correlations and the Fornell-Larcker criterion. For HTMT, Yusoff et al. (2020) suggested a
threshold of 0.85 and during the analysis, all the values reported were less than the mentioned cut-
off value, establishing discriminant validity for the measured constructs. The result or both HTMT
and Fornell-Larcker criterion are reported in table 3 and 4.
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Table 3: Discriminant Validity- Heterotrait—-Monotrait ratio (HTMT)

SMM TCOM TCOMX TCOST TINF TKNOW VNDS
SMM
TCOM 0.426
TCOMX 0.138 0.215
TCOST 0.167 0.323 0.165
TINF 0.366 0.559 0.168 0.285
TKNOW 0.465 0.519 0.215 0.188 0.413
VNDS 0.263 0.383 0.167 0.378 0.487 0.139
Table 4: Discriminant Validity- Fornell-Larcker criterion
SMM TCOM TCOMX TCOST TINF TKNOW VNDS
SMM 0.872
TCOM 0.416 0.897
TCOMX 0.160 0.205 0.748
TCOST 0.166 0.296 0.132 0.909
TINF 0.366 0.518 0.168 0.266 0.868
TKNOW 0.425 0.443 0.195 0.158 0.357 0.791
VNDS 0.264 0.358 0.132 0.348 0.452 0.134 0.874

Following measurement model, the structural model was tested for examining the relationship
between variables. The data was analysed through Smart PLS 4 using bootstrapping sample size
of 5000. Our H1 hypothesized that there is a significant negative relationship between TCOMX
and SMM and this hypothesis was rejected with a t-statistics of 0.942 and p-value of 0.346,
suggesting that for startups complexity does not work as a barrier in technology adoption. H2
proposed that TKNOW has a significant positive impact on SMM and this hypothesis is accepted
with a t-statistics of 7.392 and p-value of 0.000. This shows that prior knowledge about the
technology plays a critical role in its adoption. H3 in our research suggested that TCOM has a
significant positive relationship with SMM and this hypothesis as rejected with a t-statistics of
1.356 and a p-value of 0.175. This shows startups do not consider technology compatibility as a
barrier in its adoption. Our H4 hypothesized that TCOST has a significant negative relationship
with SMM and it was rejected with a t-statistics of 0.38 and a p-value of 0.704 suggesting that
startups are willing to invest and spend on SMM and they consider this as an important investment
rather than a cost. H5 in our research suggested that TINF has a significant positive impact on
SMM and it was accepted with a t-statistics of 2.027 and a p-value of 0.043. This shows that
startups consider availability of appropriate infrastructure as a key determinant before investing in
SMM. For the hypotheses related to the moderating of VNDS between the relationship of
technological determinants and SMM, VNDS has found to be positively moderating the
relationship between TCOMX and SMM (H6a) with a t-statistics 1.963 of and p-value of 0.049
suggesting that vendor support does help startups in coping with technology complexity relating to
SMM. The moderating role of VNDS between TKNOW and SMM (H6b) was also significant, with
a t-statistics of 3.710 and p-value of 0.000. This suggest that proper vendor support amplifies the
SMM as internal capabilities complements well with the external support of vendors. Our H6c
proposed that VNDS moderates the relationship between TCOM and SMM and this was accepted
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showing a strong negative moderating effect with a beta coefficient value of -0.217, t-statistics of
4.931 and p- value of 0.000. This shows that strong support from vendors reduces the technology
compatibility concerns for startups. Moreover, the moderating role of VNDS on TCOST and SMM
was insignificant (H6d) and the same was observed for the moderating role of VNDS between
TINF and SMM (H6e). In addition, the Standardized Root Mean Square Residual (SRMR) and
Normed Fit Index (NFI) was also assessed for checking overall fit of the model. Our results showed
SRMR value of 0.049, lower than 0.10 threshold as suggested by Ringle, while value for NFI was
reported at 0.936, which is above 0.9 as recommended by Kline for a good fit. The SRMR and NFI
values confirm the model’s good fit. The results of the hypotheses are summarized in table 5 and
further discussed in the next section.

Table 5: Hypotheses Assessment Summary

T statistics

Hypothesis Relationship (IO/STDEV|) P values Result

H1 TCOMX -> SMM 0.942 0.346 Rejected
H2 TKNOW -> SMM 7.392 0.000 Accepted
H3 TCOM -> SMM 1.356 0.175 Rejected
H4 TCOST -> SMM 0.380 0.704 Rejected
H5 TINF -> SMM 2.027 0.043 Accepted
H6a VNDS x TCOMX -> SMM 1.963 0.050 Accepted
Heéb VNDS x TKNOW -> SMM 3.711 0.000 Accepted
Hé6c VNDS x TCOM -> SMM 4,931 0.000 Accepted
Hed VNDS x TCOST -> SMM 0.656 0.512 Rejected
Hb6e VNDS x TINF -> SMM 0.045 0.964 Rejected

DISCUSSION

Our study examined the relationship between diverse technological factor sand SMM adoption with
a moderating role of VNDS. The findings revealed that a distinct adoption pattern among SMSs as
compared to SMEs as internal knowledge and infrastructure mattered more as compared to
perceived technological barriers. Additionally, VNDS moderates relationship between specific
technological determinants and SMM.

The results show that technological complexity (H1) does not have a significant effect on SMM
adoption. These findings are in contrast with the existing literature ((Chyrak et al., 2024a; Kedi et
al., 2024), where majorly studies are done in context of large enterprises and SMEs. The findings
suggest that social media platforms are no longer perceived as difficult to understand or operate
by firms especially SMSs in the case of this research. With time, social media technologies have
become increasingly user-friendly, supported by intuitive interfaces, automated features, and
widespread informal learning through platforms like YouTube. Additionally, the user support
option integrated through Al chatbots has helped users to overcome complexities in real time. As
a result, complexity has diminished as a barrier, particularly in contexts where firms and
individuals are already frequent users of social media in their personal lives.

In contrast, technological knowledge (H2) showed a strong and significant relationship with SMM
adoption and this is line with the previous studies conducted by (Olson et al., 2021). Businesses
with greater digital knowledge are better able to comprehend and explore features across different
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social media platforms. This helps them create successful campaigns, and analyse performance
indicators for prompt decision making. These findings validate the claim that internal capabilities
are still crucial for technology adoption, especially in SMM contexts where targeting and strategic
usage are more important than accessibility. The result is in line with TOE-based explanations and
absorptive capacity, which highlight knowledge as a crucial facilitator of technological use.

It was found that technological compatibility (H3) was not a significant factor leading to SMM
adoption, indicating that adoption of SMM is independent of alignment with current organizational
systems or procedures. These results are consistent with earlier research by (Bartoloni & Ancillai,
2024a). As SMM can be used without formal structures, businesses, especially startups, can
experiment and change without having to make significant operational adjustments. Startups can
experiment with SMM adoption because they have the flexibility that minimizes their
compatibility issues.

Similarly, our findings reveal that SMM adoption is not greatly impacted by technology cost (H4).
These results completely contradict earlier research conducted by (Coad, 2025; Morris, 2025). The
low cost of social media platforms, where entrance hurdles are low and investment can be adjusted
to business capability and resources, is apparent in these results. Establishing a social media
presence before engaging on day-to-day operations is a standard practice for startups as it gives
them a cost-efficient way to start their promotion. Updates on SMM platforms are also quite
convenient as a number of websites offer free content creation including Al plugins. Because SMM
does not a large initial investment like traditional marketing platforms do. Due to this, SMM
adoption decisions are less influenced by cost factors.

Technological infrastructure (H5), however, shows a significant positive effect on SMM adoption.
Technology infrastructure, its quality and availability have an important impact on SMM adoption
in SMSs. Startups find it simpler to use social media platforms for marketing purposes when they
have access to dependable internet, suitable digital devices, and basic technological tools. Startups
may efficiently develop, manage, and react to social media content with the help of a basic operating
workspace, sufficient technology (such as laptops and cell phones), and dependable internet
connectivity. Startups frequently restrict their usage of social media platforms or only adopt SMM
at a basic level when physical infrastructure is inadequate
or unstable, which lowers SMM's overall
efficacy. In addition to lowering operational challenges, a strong infrastructure also enables
startups to conduct uninterrupted web marketing.

The moderating analysis provides deeper insight into how vendor support shapes these
relationships. Vendor support significantly moderates the effects of technological complexity
(H64a), technological knowledge (H6b), and technological compatibility (H6c) on SMM adoption.
This indicates that that external support mechanisms play a complementary role in the adoption
process. Vendor support helps reduce the negative implications of perceived complexity as it offers
guidance, training, and problem-solving support. This helps in lowering cognitive and operational
barriers. Vendor support also strengthens the positive impact of technological knowledge. This
shows that firms with existing digital capabilities are better able to absorb, apply, and benefit from
external expertise. Additionally, technological compatibility was insignificant on its own, its
interaction with vendor support became significant. This suggests that compatibility concerns gain
importance when vendors actively assist firms in integrating SMM with marketing practices and
workflows. Vendor support does not moderate the relationships involving technological cost (H6d)
and technological infrastructure (H6e). This indicates that vendor involvement cannot further
reduce cost-related concerns that are already minimal in SMM adoption, nor can it compensate for
deficiencies in basic technological infrastructure.
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Theoretical Implications

This study contributes to the technology adoption and social media marketing literature by
demonstrating that traditional technological barriers; such as complexity, compatibility, and cost,
no longer play a decisive role in SMM adoption. This suggests that social media marketing should
be conceptualized as a normalized digital capability rather than a complex innovation. The strong
effects of technological knowledge and infrastructure reaffirm the importance of internal
capabilities and foundational resources, extending the TOE framework by aligning it with
absorptive capacity theory. Furthermore, the selective moderating role of vendor support advances
theory by showing that external support mechanisms do not uniformly influence adoption; instead,
they amplify internal knowledge and reduce implementation-related challenges. This positions
vendor support as a capability-enhancing mechanism that bridges firm-level resources and
technology utilization outcomes.

Policy Implications

The findings suggest that policies aimed at promoting SMM adoption in Pakistan should move
beyond cost-focused incentives toward a capability-driven ecosystem approach. Policymakers
should prioritize digital skill development through applied training programs. They should focus
on strengthening digital infrastructure to address structural constraints. Additionally, they should
formalize SMSs—vendor collaborations to facilitate knowledge transfer and reduce adoption
uncertainty. For this government can initiate programs for providing skills needed for SMM
adoption. Rather than treating digital vendors solely as service providers, policy frameworks
should integrate them as ecosystem partners who support startups in effectively adopting and
leveraging social media marketing. Such a coordinated approach can enhance digital
competitiveness, particularly among resource-constrained Pakistani startups.

CONCLUSION

The above study examined the technological challenges that are faced by Small and Medium
Startups in Pakistan and focused on the moderating role of vendor support in overcoming these
challenges. The findings suggest that in startups, SMM adoption is primarily due to technological
knowledge and infrastructure that startups have. They also reveal that conventional technological
barriers like, cost, complexity and compatibility no longer impact SMM adoption in startups.
These findings point to a move toward capability-based explanations of the adoption of digital
marketing, where perceived technological difficulties are less significant than internal knowledge
and fundamental resources. Additionally, it was discovered that vendor support strengthens
knowledge-driven technology adoption and lowers ambiguity surrounding technology adoption,
which is a selective but significant function. This study has certain drawbacks despite its benefits.
The study's primary focus is on technology aspects; a more thorough understanding of adoption
dynamics might be obtained by including organizational and environmental components. Since
the empirical context is restricted to Pakistani startups, comparative studies across countries or
industries may be undertaken in the future to improve generalizability.
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