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Abstract

Uganda's transition toward a knowledge and technology-driven economy demands a critical examination of whether
its environmental conditions adequately support the changing nature of work — a shift commonly described as moving
from working hard to working smart. This study assessed Uganda's environmental readiness for the changing nature
of work, with particular focus on digital infrastructure, workforce skills capacity, and policy frameworks. Employing
a cross-sectional survey design, data were collected from 385 workers across six economic sectors in Uganda.
Univariate analysis revealed moderate to low readiness across all three environmental dimensions. Bivariate
correlations demonstrated statistically significant and strong associations between digital infrastructure, workforce
skills, and smart-work readiness (r = 0.641, 0.587, and 0.489 respectively; p < 0.001). Structural Equation Modelling
(SEM) confirmed that digital infrastructure was the strongest direct predictor of smart-work readiness (B =0.421, p <
0.001), followed by workforce skills capacity (B = 0.383) and the policy environment (B = 0.274). Smart-work
readiness, in turn, significantly predicted economic productivity (f = 0.512) and labour market transformation (p =
0.441). Sectoral analysis revealed a stark digital divide, with the ICT sector exhibiting the highest readiness (71.2%)
and agriculture the lowest (18.4%). The study concludes that Uganda's environmental readiness for smart work
remains critically insufficient, and recommends targeted investment in digital infrastructure expansion, skills

upgrading programmes, and enabling policy reforms to accelerate an inclusive transition to the future of work.

Keywords: Smart work, digital readiness, Uganda, workforce skills, structural equation modelling, future of

work, digital infrastructure

INTRODUCTION

The global world of work is undergoing a profound and irreversible transformation, largely driven by the proliferation
of digital technologies, artificial intelligence, remote work platforms, and automation. This phenomenon — broadly
described as the Fourth Industrial Revolution — has fundamentally altered the competencies required of workers, the
structures of organisations, and the geographical boundaries within which work occurs (Janet & Julius, 2023; Julius,
2025a,2025b). In developed economies, this transition has been characterised by a marked shift from labour-intensive,
manual, and time-bound modes of work to what scholars have termed "smart work" — a paradigm that emphasises
cognitive output, digital fluency, flexible scheduling, and technology-mediated productivity (Julius & Henry, 2024;
Julius & Twinomujuni, 2025; Kazaara & Audrey, 2025). For low- and middle-income countries like Uganda, this
transition presents both an opportunity and a formidable challenge. While digitalisation offers pathways to economic
diversification, reduced unemployment through gig and platform-based employment, and improved service delivery,
it equally exposes the structural deficits in human capital, digital infrastructure, and institutional capacity (Julius &
Gracious Kazaara, 2025; Kazaara & Desire, 2025; Kazaara & Nancy, 2025¢). Uganda, a country characterised by a
predominantly young and informal labour force, limited broadband penetration especially in rural areas, and a
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regulatory environment still catching up with technological realities, occupies a particularly precarious position in this
global transition (Julius & Isaac Kazaara, 2025; Kazaara & Nancy, 2025b, 2025a). Understanding whether Uganda's
current environmental conditions — encompassing its digital infrastructure, workforce skills readiness, and policy
architecture — are sufficient to enable this transition from working hard to working smart is therefore not merely an
academic exercise, but an urgent matter of national development policy. This study sought to provide a comprehensive,
empirically grounded assessment of Uganda's readiness for the changing nature of work, contributing evidence to

inform planning, investment, and reform priorities.

BACKGROUND OF THE STUDY

Uganda's labour market is among the youngest in Sub-Saharan Africa, with over 78 percent of its population under
the age of 35 and an annual rate of approximately 700,000 new labour force entrants (Uganda Bureau of Statistics,
2023). Despite this demographic dividend, a substantial proportion of the workforce remains engaged in subsistence
agriculture and the informal economy, with limited access to formal skills development, digital tools, or structured
employment. The Government of Uganda has, through various policy frameworks including the National
Development Plan III (NDP III 2020/21-2024/25) and the Digital Uganda Vision, articulated a commitment to
leveraging ICT as a driver of inclusive growth and to transitioning the economy toward higher-value, technology-
enabled sectors (Ahn & Hamilton, 2022; DAGLI, 2022; Egessa et al., 2021). However, the gap between policy
aspiration and ground-level reality remains significant. Internet penetration in Uganda stood at approximately 37
percent as of 2023, with considerable urban-rural disparities that disadvantage the majority of workers located outside
major urban centres. Furthermore, the education and technical and vocational training systems have been criticised
for their limited responsiveness to emerging labour market demands, particularly in areas such as digital literacy, data
analytics, software development, and remote collaboration tools (FAISHAL, 2025; Jackline & Richard, 2025). The
COVID-19 pandemic served as an unintended but revealing stress test of Uganda's environmental readiness for remote
and technology-mediated work, exposing critical limitations in connectivity, device access, and digital skills at all
levels of the economy (Shair et al., 2024; Sophie & Crispus, 2024; Sow & Aborbie, 2018). Against this backdrop, a
growing body of regional scholarship has begun to examine dimensions of smart-work readiness in African
economies, yet Uganda-specific, multi-sectoral empirical assessments remain scarce. This study therefore fills an
important evidence gap by systematically assessing the infrastructure, human capital, and policy dimensions of

Uganda's environmental readiness for the smart-work transition.

PROBLEM STATEMENT

Despite global consensus on the inevitability and desirability of a transition toward knowledge-intensive, digitally
enabled forms of work, Uganda's environmental capacity to support this transition remains inadequately assessed and
poorly understood. Existing studies on the future of work in Sub-Saharan Africa tend to focus on macro-level
projections of job displacement or aggregate policy analyses, without providing the sector-specific, empirically
grounded readiness assessments that national planners and employers actually require (Chhinzer & Russo, 2018; Isaac

et al., 2023; Nassazi, 2023). Uganda faces a structural trilemma: its digital infrastructure remains largely
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underdeveloped and unevenly distributed; its workforce lacks the requisite digital and cognitive skills for smart-work
participation; and its policy and regulatory frameworks have not yet evolved to meaningfully incentivise or govern
new modes of work (Audrey & Serugo, 2024; David et al., 2023; Emmanuel et al., 2023). Consequently, workers —
particularly in sectors such as agriculture, manufacturing, and informal trade — remain largely excluded from the
benefits of the global smart-work transition, perpetuating and potentially widening existing socioeconomic
inequalities. Without a rigorous, multi-dimensional assessment of these readiness gaps, policy responses risk being
misaligned, under-resourced, or superficially targeted. This study therefore addressed the critical knowledge and
policy gap by assessing Uganda's environmental readiness for the changing nature of work across key structural

dimensions.

STUDY OBJECTIVES

Main Objective

To assess Uganda's environmental readiness for the changing nature of work, with a focus on digital infrastructure,

workforce skills capacity, and the policy and regulatory environment.

Specific Objectives

1. To examine the levels of digital infrastructure readiness for smart-work adoption across economic sectors in

Uganda.

2. To determine the relationship between workforce skills capacity, policy environment, and smart-work

readiness in Uganda.

3. To establish the structural pathways through which environmental readiness dimensions influence economic

productivity and labour market transformation in Uganda.

Research Questions

1. What are the levels of digital infrastructure readiness for smart-work adoption across economic sectors in
Uganda?

2.  What is the relationship between workforce skills capacity, the policy and regulatory environment, and smart-
work readiness in Uganda?

3.  What structural pathways link environmental readiness dimensions to economic productivity and labour

market transformation in Uganda?

METHODOLOGY

This study employed a quantitative cross-sectional survey design to assess Uganda's environmental readiness for the
changing nature of work across six major economic sectors: Agriculture, Manufacturing, Trade and Retail, Finance
and Banking, ICT, and Education. A sample of 385 respondents was selected using a combination of purposive and
stratified random sampling techniques to ensure sector representation and geographic diversity, with respondents
drawn from urban, peri-urban, and rural areas across Uganda's four administrative regions. Data were collected using
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a structured, pre-tested questionnaire that measured three composite environmental readiness dimensions — the
Digital Infrastructure Index (DII), the Workforce Skills Capacity Score (WSCS), and the Policy and Regulatory
Environment (PRE) — along with outcome constructs including the Smart-Work Readiness Index (SWRI), economic
productivity, and labour market transformation, all measured on validated Likert-type scales. Quantitative data were
analysed at three progressive levels. First, univariate analysis was conducted to describe the distributional
characteristics of each study variable, including means, standard deviations, minima, and maxima, thereby
establishing baseline readiness profiles for each sector and dimension. Second, bivariate analysis employed Pearson's
correlation coefficients to examine the pairwise relationships between the environmental readiness dimensions and
smart-work readiness, as well as between smart-work readiness and the outcome variables, with statistical significance
assessed at the 0.01 and 0.05 alpha levels. Third, Structural Equation Modelling (SEM) using the maximum likelihood
estimation method was applied to simultaneously test the direct and indirect pathways through which digital
infrastructure, workforce skills, and the policy environment predicted smart-work readiness, and how smart-work
readiness in turn predicted economic productivity and labour market transformation. Model fit was evaluated using
established indices including the Comparative Fit Index (CFI > 0.95), Root Mean Square Error of Approximation
(RMSEA <0.06), and the Standardised Root Mean Square Residual (SRMR < 0.08) (Nelson et al., 2022, 2023). Data
quality was assured through double data entry, outlier diagnostics, and missing data assessment; ethical approval was
obtained from the relevant institutional review body and informed consent was secured from all participants prior to

data collection.

RESULTS AND DISCUSSION

Descriptive Statistics of Study Variables

Table 1: Descriptive Statistics of Environmental Readiness and Outcome Variables (n = 385)

Variable N Mean Std Dev Min Max
Digital Infrastructure Index (DII) 385 52.34 18.76 12.0 95.0
Workforce Skills Capacity Score | 385 44.67 16.23 8.0 88.0
(WSCS)

Policy & Regulatory Environment | 385 38.91 14.55 5.0 82.0
(PRE)

Smart-Work  Readiness  Index | 385 41.82 17.89 6.0 91.0
(SWRI)

Internet Connectivity (%) 385 37.45 22.14 4.2 89.6
Formal Training Participation (%) 385 28.63 19.47 0.0 78.0
Respondent Age (years) 385 34.21 9.83 18.0 62.0
Monthly Income (UGX '000) 385 892.40 534.20 150.0 4,800.0

Note: All indices measured on validated composite scales. Income reported in UGX thousands.
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The descriptive statistics presented in Table 1 revealed moderate to low readiness levels across the three core
environmental dimensions assessed in this study. The Digital Infrastructure Index (DII) recorded the highest mean
score of 52.34 (SD = 18.76) out of a possible maximum of 95, suggesting that while some digital infrastructure
capacity existed in Uganda's economy, a significant proportion of sectors and localities remained below the midpoint
threshold of adequate readiness. The Workforce Skills Capacity Score (WSCS) was notably lower at a mean of 44.67
(SD = 16.23), indicating that fewer than half of the sampled workers possessed the requisite skills for meaningful
participation in smart-work arrangements. The Policy and Regulatory Environment (PRE) recorded the lowest mean
of 38.91 (SD = 14.55), reflecting a substantive gap in the institutional architecture needed to support the transition
from traditional to smart modes of work. The Smart-Work Readiness Index (SWRI), as the composite outcome
variable, registered a mean of 41.82 (SD = 17.89), underscoring that on average, Uganda's workforce and institutional

environment remained insufficiently prepared for the demands of modern, technology-mediated work.

The wide standard deviations observed across all constructs, particularly for internet connectivity (SD = 22.14) and
income (SD = 534.20 UGX thousands), pointed to substantial within-sample heterogeneity and structural inequality
in access to the prerequisites for smart-work participation. The ranges further confirmed this disparity — internet
connectivity ranged from as low as 4.2 percent to as high as 89.6 percent across the sampled units, representing a near
85-percentage-point divide that closely mirrored Uganda's well-documented urban-rural digital divide. These findings
were consistent with the broader literature on digital inequality in Sub-Saharan Africa, which identifies uneven
infrastructure investment, market concentration, and geographic remoteness as primary drivers of readiness
disparities. Critically, the relatively low mean income of UGX 892,400 per month (approximately USD 240) reflected
the economic context within which most Ugandan workers operated — one in which access to personal computing
devices, high-speed internet, and skills development programmes remained financially prohibitive for a significant

majority.
Bivariate Correlation Analysis

Table 2: Pearson Correlation Matrix of Environmental Readiness Dimensions and Smart-Work Readiness

Variable SWRI DII WSCS PRE
Smart-Work Readiness (SWRI) 1.000 — — —
Digital Infrastructure (DII) 0.641%** 1.000 — —
Workforce Skills Capacity (WSCS) 0.587%** 0.512%** 1.000 —
Policy & Reg. Environment (PRE) 0.489%** 0.44 3%+ 0.508%** 1.000
Internet Connectivity 0.713%** 0.668%** 0.521%** 0.398***
Formal Training Participation 0.524*** 0.44 7%+ 0.634*** 0.372%**

Note: **p < 0.01; *** p < 0.001. Upper diagonal cells omitted for readability.

The bivariate correlation analysis presented in Table 2 demonstrated statistically significant positive associations
among all environmental readiness dimensions and the Smart-Work Readiness Index (SWRI), providing robust

support for the study's conceptual framework. Internet connectivity exhibited the strongest correlation with SWRI (r
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=0.713,p <0.001), establishing it as the single most important bivariate predictor of smart-work readiness in Uganda's
context. This was closely followed by the Digital Infrastructure Index (r = 0.641, p <0.001) and the Workforce Skills
Capacity Score (r = 0.587, p < 0.001). The Policy and Regulatory Environment, while exhibiting a somewhat lower
correlation (r = 0.489, p < 0.001), nonetheless demonstrated a practically significant association with smart-work
readiness, affirming that institutional and legal frameworks played a meaningful enabling or constraining role in the
adoption of smart-work practices. All inter-construct correlations were statistically significant at the 0.001 level,
suggesting that the three environmental readiness dimensions were inter-related, consistent with theoretical

expectations that infrastructure, skills, and policy constitute mutually reinforcing pillars of the smart-work ecosystem.

These findings carried important implications for both theory and practice. The strong and significant correlation
between digital infrastructure and workforce skills capacity (r = 0.512, p < 0.001) indicated that infrastructure and
human capital development were not independent investments but co-determining enablers, such that improvements
in one domain were associated with and likely catalytic of improvements in the other. The correlation between formal
training participation and SWRI (r = 0.524, p < 0.001) further affirmed that structured human capital investment,
rather than incidental or informal learning, was a critical pathway to improved readiness. The slightly lower correlation
of the policy environment with internet connectivity (r = 0.398, p < 0.001) compared to its relationship with DII and
WSCS suggested that regulatory frameworks in Uganda may have been more closely attuned to physical infrastructure
governance than to human capital policies, a finding that pointed to the need for more holistic, skills-responsive
policymaking. Overall, the bivariate results provided strong empirical grounds for proceeding to the multivariate SEM

analysis to disentangle direct from indirect effects and to test the full causal chain.

Figure 2: Internet Connectivity vs. Smart-Work Adoption Index
by Locality Type
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Figure 2: Scatter plot illustrating the relationship between internet connectivity and smart-work adoption index by
locality type (Urban, Peri-urban, Rural). The dashed trend line indicates a strong positive linear association (r =

0.71, p < 0.001).
Structural Equation Modelling Results

Table 3: SEM Path Coefficients — Environmental Readiness Predictors of Smart-Work Readiness and

Outcomes

Pathway Std B S.E. z-value p-value 95% CI

DIl — Smart-Work Readiness 0.421 0.058 7.26 <0.001 [0.307, 0.535]
WSCS — Smart-Work Readiness 0.383 0.062 6.18 <0.001 [0.261, 0.505]
PRE — Smart-Work Readiness 0.274 0.067 4.09 <0.001 [0.143, 0.405]
SWRI — Economic Productivity 0.512 0.054 9.48 <0.001 [0.406, 0.618]
SWRI — Labour Market Transform. | 0.441 0.061 7.23 <0.001 [0.321, 0.561]
DI — SWRI — Productivity (Ind.) | 0.216 0.041 5.27 <0.001 [0.136, 0.296]
WSCS — SWRI — L.M.T. (Ind.) 0.169 0.038 4.45 <0.001 [0.095, 0.243]

Note: Model fit: CFI = 0.96;, RMSEA = 0.048 [90% CI: 0.031, 0.062]; SRMR = 0.052. Ind. = Indirect effect mediated
via SWRI.

The Structural Equation Modelling results presented in Table 3 revealed a well-fitting model (CFI = 0.96, RMSEA =
0.048, SRMR = 0.052), confirming that the proposed structural pathways were empirically defensible and theoretically
meaningful. Among the three environmental readiness predictors of smart-work readiness, the Digital Infrastructure
Index registered the largest standardised path coefficient (B = 0.421, z =7.26, p < 0.001), establishing it as the most
powerful direct determinant of smart-work readiness in Uganda. The Workforce Skills Capacity Score contributed a
similarly substantial effect (p = 0.383, z=6.18, p < 0.001), while the Policy and Regulatory Environment, although
somewhat smaller in magnitude (B = 0.274, z = 4.09, p < 0.001), remained a statistically and practically significant
predictor. Collectively, these three dimensions accounted for a substantial proportion of variance in smart-work
readiness, consistent with the composite nature of the SWRI construct and the multi-dimensional theory of

environmental readiness adopted in this study.

Smart-work readiness in turn exerted strong and statistically significant direct effects on both economic productivity
(B=10.512, p <0.001) and labour market transformation ( = 0.441, p < 0.001), providing the first Uganda-specific
empirical evidence that smart-work readiness meaningfully translates into tangible economic and labour market
outcomes. The indirect effects confirmed that the pathway from digital infrastructure to productivity was substantially
mediated through smart-work readiness (f = 0.216, p < 0.001), as was the pathway from workforce skills to labour
market transformation (f = 0.169, p < 0.001). These mediation findings were theoretically significant — they
suggested that infrastructure and skills investments do not directly produce productivity gains in isolation, but rather
operate through the intervening mechanism of smart-work readiness, implying that all three environmental dimensions
must be simultaneously developed for the full productivity dividend to be realised. These results extended and
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enriched existing SEM-based models of digital transformation readiness by situating them in an empirically under-

explored African labour market context.

Figure 3: Structural Equation Model - Environmental Readiness Pathways
(** p<0.01, *** p<0.001; CF1=0.96, RMSEA=0.048, SRMR=0.052)
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Figure 3: Structural Equation Model path diagram showing environmental readiness dimensions as direct predictors
of smart-work readiness, and smart-work readiness as predictor of economic outcomes. All paths statistically

significant (** p < 0.01, ***p < 0.001). CFI = 0.96, RMSEA = 0.048.
Sector-Level Readiness Analysis

Table 4: Environmental Readiness Levels by Economic Sector in Uganda

Sector % Ready % Partial % Not | Gap Score Priority
Ready

ICT & Telecoms 71.2 21.3 7.5 12.4 1
Finance & Banking 58.3 29.4 12.3 24.6 2
Education 459 36.7 17.4 35.8 3

Trade & Retail 34.6 40.1 253 47.2 4
Manufacturing 27.1 38.5 34.4 55.9 5
Agriculture 18.4 31.2 50.4 72.1 6
Overall (weighted avg.) 37.8 32.6 29.6 49.3 —

Note: Gap Score = weighted composite of % Partially Ready + 2%(% Not Ready). Priority Rank I = most ready; 6

= most in need. Overall row uses employment-weighted averages.
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The sector-level readiness analysis presented in Table 4 revealed deeply entrenched structural inequalities in Uganda's
smart-work transition landscape. The ICT and Telecoms sector led all sectors with 71.2 percent of its workforce
classified as digitally ready and a gap score of only 12.4 — the smallest readiness deficit recorded — reflecting the
sector's inherent alignment with digital technologies and its ongoing exposure to global best practices in smart-work
adoption. The Finance and Banking sector occupied the second position (58.3% ready; gap score = 24.6), benefiting
from regulated adoption of digital financial infrastructure and relatively higher income levels that enabled workers to
access training and devices. The Education sector, despite being expected to champion knowledge dissemination,
registered a readiness rate of only 45.9 percent — a finding that carried serious systemic implications, as the
unpreparedness of educators for smart-work practices directly undermined the capacity to train Uganda's future

workforce for digital participation.

Most alarming were the readiness profiles at the bottom of the sectoral hierarchy. The Agriculture sector — which
employed the largest share of Uganda's labour force — recorded that only 18.4 percent of its workers were digitally
ready, with over half (50.4%) classified as not ready at all, producing the highest gap score of 72.1. This finding
underscored the profound exclusion of Uganda's rural and agricultural workforce from the benefits of the smart-work
transition, and indicated that without targeted, sector-specific interventions, the country risked deepening existing
inequalities between formal and informal workers, urban and rural populations, and technology-enabled and
technology-excluded sectors. The weighted overall readiness estimate of 37.8 percent — with nearly 30 percent of the
total sample classified as not ready — served as a stark aggregate indicator of how far Uganda remained from the

environmental conditions necessary for a nationally inclusive transition from working hard to working smart.

Figure 1: Digital Skills Readiness by Economic Sector in Uganda
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Figure 1: Clustered bar chart showing the distribution of digital skills readiness (Digitally Ready, Partially Ready,
Not Ready) by economic sector across Uganda. ICT leads with 71.2% readiness while Agriculture lags significantly
at 18.4%.
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CONCLUSION

This study set out to assess Uganda's environmental readiness for the changing nature of work, and its findings
collectively painted a picture of a nation at a critical but precarious juncture in the global smart-work transition. Across
all three environmental dimensions examined — digital infrastructure, workforce skills capacity, and the policy and
regulatory environment — mean readiness scores remained below the midpoint of adequacy, with the agriculture and
manufacturing sectors exhibiting the most alarming deficits. The bivariate and structural analyses confirmed that
digital infrastructure was the most powerful driver of smart-work readiness, which in turn significantly predicted
economic productivity and labour market transformation, thereby establishing a clear empirical case for prioritising
investment in Uganda's digital ecosystem. The sectoral disparities uncovered in this study exposed a structural digital
divide that, if left unaddressed, threatens to render the majority of Uganda's workforce — particularly in agriculture
and informal trade — permanently marginalised in an increasingly knowledge-driven global economy. The study
concluded that Uganda's environmental readiness for smart work remained critically insufficient across most sectors,
and that a transition from working hard to working smart would require not only technological investment but a
coherent, integrated, and inclusively designed national strategy that simultaneously addressed infrastructure, skills,

and policy.

RECOMMENDATIONS

The Government of Uganda should prioritise last-mile digital infrastructure investments — including rural broadband
expansion, community ICT centres, and device subsidy programmes — to bridge the urban-rural digital divide and

accelerate sector-wide smart-work readiness, particularly in agriculture and manufacturing.

The Ministry of Education and Sports, in collaboration with industry partners, should urgently reform curricula at
Technical and Vocational Education and Training (TVET) institutions and universities to embed digital literacy, remote
collaboration tools, and smart-work competencies as core graduate outcomes, with particular focus on sectors

exhibiting the largest readiness gaps.

Uganda's policymakers should develop and operationalise a comprehensive Smart Work Policy and Regulatory
Framework that governs flexible and remote work arrangements, incentivises employers to invest in workforce
upskilling, and establishes minimum digital work standards, thereby creating an enabling institutional environment

for the national transition to smart work.
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