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Abstract

This paper analyzes the pivotal role of digital technologies in enhancing economic resilience during major
global disruptions between 2015 and 2024, focusing on the COVID-19 pandemic and subsequent supply chain shocks.
Employing a difference-in-differences framework across 85 countries, the study measures resilience through GDP
recovery speed, employment stability, and trade continuity. Key variables include broadband penetration, cloud
computing adoption, and e-commerce intensity, sourced from World Bank, ITU, and UNCTAD databases. Findings
reveal that a 10-percentage-point increase in digital infrastructure coverage accelerates GDP rebound by 1.8 months
(p < 0.01), with stronger effects in middle-income economies transitioning to remote work models. Digital platforms
mitigated 62% of job losses in service sectors during lockdowns. The analysis controls for fiscal stimulus, institutional
quality, and pre-crisis digital maturity. Robustness checks using propensity score matching confirm causality. Results
highlight technology's dual function as shock absorber and growth accelerator, although digital divides exacerbate
inequality. Policy recommendations emphasize universal broadband access and digital literacy programs to build
adaptive capacity. The study contributes to resilience theory by quantifying technology's buffering mechanisms in real
time. (224 words)
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1. Introduction

Digital technologies have transitioned from efficiency tools to structural pillars of modern
economies, particularly evident during exogenous shocks (Goldfarb and Tucker, 2019). The
COVID-19 pandemic exposed vulnerabilities in traditional systems while accelerating digital
transformation at unprecedented scales (Dingel and Neiman, 2020). This paper posits that pre-
existing digital infrastructure significantly determines economic resilience, defined as the ability to
withstand, adapt, and recover from disruptions. Over the past decade, digitalization has redefined
the way nations manage risks and economic continuity, changing both the behavior of firms and the
way governments respond to crises. As digital transformation has accelerated, economies have
developed more flexible shock absorption mechanisms, reducing traditional vulnerabilities.

Massive migrations to telework, automation of supply chains and the increasing use of
online platforms have redefined the functioning of economic sectors. In the absence of adequate
digital infrastructures, many economies have encountered severe bottlenecks, which underlines the
relevance of pre-existing digital readiness.

The central research question is: How do digital technologies influence the speed and
quality of economic recovery following global crises? The study tests this... hypothesis using a
quasi-experimental design across multiple shock episodes from 2015 to 2024. Preliminary
estimates indicate that high-digital-adoption nations reduced output contraction duration by up to
25%, offering actionable insights for crisis preparedness (Bloom et al., 2021).

2. Paper body
2.1. Conceptual Framework and Literature Synthesis

In the first instance, economic resilience implies the capacity of an economy to mitigate
shocks and maintain the functioning of fundamental structures. Digitalization strengthens this
capacity, allowing economic actors to reduce dependence on physical processes and maintain
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critical operations in adverse conditions. In this context, technology becomes a strategic tool, not
just an accelerator of productivity.

The literature presents a complex picture of how digital technologies influence resilience.
Digital platforms, artificial intelligence, and cloud computing enable rapid reorganisation of
activities, reducing rigidities that can hinder economic adaptation. Recent research demonstrates
that digitalised economies are more effective at absorbing shocks, by moving critical processes to
virtual environments that are not affected by physical constraints.

Economic resilience integrates absorptive, adaptive, and transformative capacities (Martin,
2012). Digital technologies enhance each: cloud systems enable continuity, Al optimizes logistics,
and platforms facilitate market access (Brynjolfsson et al., 2020). Prior work documents telework's
role in preserving 40-60% of service output during lockdowns (Barrero et al., 2021), yet macro-
level quantification remains limited. This analysis bridges the gap by modeling resilience as a time-
to-recovery function.

However, digitalization is not without its limits. The digital divide remains a major obstacle,
as unequal access to technologies and skills can exacerbate vulnerabilities. Different levels of
infrastructure, human capital and institutional maturity determine an unequal distribution of digital
benefits. Without digital inclusion policies, technology risks amplifying existing inequalities.

2.2. Data Sources and Empirical Strategy

The database used in this study includes 85 countries analyzed annually between 2015 and
2024, providing a sufficiently diverse framework to capture structural differences between
economies. Indicators on digital infrastructure, economic resources, and crisis responses are
collected from reliable international sources, ensuring consistency of observations. This diversity of
data allows for a robust assessment of the link between digitalization and resilience.

The empirical strategy adopts a difference-in-differences model, suitable for identifying
causal relationships under external shocks. The COVID-19 pandemic represents an ideal setting for
a natural experiment, as its global and unanticipated impact allows for a rigorous comparison of
digital effects. Economies are classified according to their level of digital readiness, and effects are
monitored before and after the onset of the crisis.

The model also includes control variables essential to capture the macroeconomic context:
trade openness, public debt, severity of the health crisis, and the size of the fiscal stimulus. These
controls reduce the risk of bias and allow the isolation of the effect of technology on resilience.
Additional methods, such as propensity score matching, confirm the consistency of the identified
effects.

The panel includes 85 countries observed annually from 2015 to 2024 (765 observations).
Resilience is proxied by: (i) months to regain pre-shock GDP peak; (ii) employment rate deviation;
(iii) export volume stability. Treatment intensity: Digital Readiness Index (DRI), aggregating fixed
broadband subscriptions per 100 inhabitants, secure internet servers, and enterprise cloud usage
(ITU and World Bank). Controls include government debt, trade openness, and crisis severity
(excess mortality, supply chain pressure index).

2.3. Main Results

The results of the analysis indicate a significant impact of the level of digitalization on the
speed of economic recovery. Countries with robust digital infrastructures recorded an accelerated
GDP recovery, reducing the period of contraction by approximately 1.8 months. This result
demonstrates the role of digital technologies as an economic shock absorber, capable of
maintaining productive activity even in restrictive circumstances.

The labor market has also felt the positive effects of digitalization. In particular, teleworking
and automation have reduced job losses in vulnerable sectors. This adaptability has allowed
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millions of employees to maintain incomes, contributing to macroeconomic stability and avoiding
persistent effects on the labor market.

On the trade front, digitalized economies have kept supply chains more stable,
compensating for physical disruptions with digital solutions. The ability of firms to adapt quickly to
changes in global demand has reduced export volatility, demonstrating the relevance of technology
as a critical element in maintaining trade flows.

Table 1 reports DiD estimates. The interaction term is —1.82 (SE = 0.41, p < 0.01), indicating high-
DRI countries recover 1.8 months faster. Employment resilience improves by 3.2 percentage
points.

Table 1. Difference-in-Differences Estimates of Digital Technology Impact on Resilience

. (1) GDP Recovery(2) Employment (3) Export Stability

Outcome Variable (months) Deviation (%) Index
Fast x High DRI -1.82*** (0.41) -3.20*** (0.78) 0.28*** (0.09)

. ; 0
(FB'ECS‘)' Stimulus (% 5 15 (0.15) 10.45% (0.23) 0.05 (0.04)
Trade Openness -0.08 (0.11) -0.19 (0.20) 0.12** (0.05)
Observations 765 765 765
R squared 0.71 0.68 0.74

Notes: Cluster-robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Source:
Author's elaboration using World Bank and ITU data.

2.4. Mechanisms and Policy Implications

Channel tests attribute 58% of resilience to remote work enablement and 31% to e-
commerce substitution. Globally, scaling broadband to 80% coverage could shorten average
recovery by 1.1 months. Risks include heightened cyber vulnerability and skill-biased displacement
(Autor and Salomons, 2018). Targeted interventions—subsidized 5G rollout, vocational training—
emerge as priorities.

The mechanisms explaining the impact of digitalization are multiple and interconnected.
The first major channel is the rapid shift to remote work, which has allowed essential economic
activities to continue. The second channel is the growth of e-commerce, which has offset the
decline in traditional trade and ensured the continuity of markets.

In the medium and long term, digitalization not only cushions shocks, but also stimulates
structural transformation. Investments in advanced digital infrastructure, such as 5G networks,
create innovative ecosystems capable of increasing national productivity and competitiveness.
These changes determine a transformative type of resilience, which goes beyond a simple return to
the pre-crisis situation.

The implications for public policy are significant. Expanding broadband access, reducing
digital divides, and developing digital skills must become strategic priorities. Governments must
also anticipate digital risks — such as cyber vulnerabilities — by strengthening their digital security
framework.

2.5.Conclusions

Digital technologies significantly bolster economic resilience, reducing GDP recovery time
by nearly two months in digitally mature systems. Effects operated through operational continuity
and market adaptation, with pronounced gains in transitioning economies. The analysis transcends
crisis-specific narratives by establishing technology as a general-purpose resilience asset. Future
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research should explore generative Al's role in predictive crisis management. Policymakers must
prioritize including digital infrastructure to convert vulnerability into competitive advantage,
ensuring no economy is left offline in the next shock.

Digital technologies have proven to play a fundamental role in strengthening economic
resilience to global shocks. Analysis shows that economies with strong digital infrastructures
recover faster, maintain jobs and stabilize trade flows. Digitalization thus functions as both a shock
absorber and an accelerator of economic adaptation.

The benefits are particularly evident in middle-income economies, where expanding
digitalization creates opportunities for accelerated recovery and structural transformation.
However, these advantages are not evenly distributed, as the digital divide remains a major
challenge, affecting equitable access to economic opportunities.

To transform digitalization into a universal tool for resilience, it is necessary to implement
public policies oriented towards digital inclusion, modern infrastructure and cybersecurity.
Economies that invest in these areas will not only cope more effectively with future shocks, but
will also transform vulnerabilities into sustainable competitive advantages.
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