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Abstract: The integration of automation into production processes has significantly transformed labour markets
across the globe. This article explores the intricate relationship between employment, automation, and the
elasticity of demand for goods and services. As industries adopt labour-saving technologies to improve efficiency
and reduce costs, there are significant implications for both skilled and unskilled labour. However, the effect of
automation on employment depends heavily on the elasticity of demand for the final goods produced. Using a
mixed-method approach, including secondary data analysis and econometric modelling, this study investigates
how demand elasticity moderates the employment impact of automation across various industries. The findings
suggest that industries with elastic demand may experience net employment gains, whereas those with inelastic
demand often show workforce displacement. The study contributes to labour economics by highlighting nuanced
interdependencies among technology, consumer behaviour, and job dynamics.
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1. INTRODUCTION:

Technological advancements, particularly automation, have revolutionized production processes. Automation
refers to the use of control systems, such as computers or robots, for handling different processes and machinery with
minimal human intervention. While it boosts productivity and reduces operational costs, automation raises concerns
about job displacement and wage polarization. The impact of automation on employment is not homogenous across
sectors. A critical determinant of this impact is the elasticity of demand for goods and services. When demand is elastic,
productivity gains from automation often lead to lower prices and increased demand, potentially creating new jobs.
However, in industries with inelastic demand, increased automation typically results in labour displacement without a
corresponding increase in output demand.

The present study investigates the triadic relationship among employment, automation, and demand elasticity,
focusing on how this dynamic reshapes labour markets in both developing and developed economies.

2. REVIEW OF LITERATURE:

Bessen, J. (2019) — Showed that automation often increases employment in occupations where demand is
elastic.

Acemoglu, D. & Restrepo, P. (2018) — Found that robot adoption leads to job displacement, especially in
routine-intensive occupations.

Chiacchio, F., Petropoulos, G. & Pichler, D. (2018) — Reported that industrial automation decreased
employment growth in the EU.

Graetz, G. & Michaels, G. (2018) — Found modest productivity and wage gains from industrial robots.

Frey, C. B. & Osborne, M. A. (2017) — Predicted that 47% of U.S. jobs are at high risk due to computerization.

Arntz, M., Gregory, T. & Zierahn, U. (2016) — Argued that task-based assessments provide more accurate
automation risk.

Autor, D. H. (2015) — Emphasized that automation polarizes the labour market into high-skill and low-skill
jobs.
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Brynjolfsson, E. & McAfee, A. (2014) — Discussed "the second machine age" and technology-driven economic
change.

Goos, M., Manning, A. & Salomons, A. (2009) — Noted that job polarization is prevalent across EU countries.

Katz, L. F. & Murphy, K. M. (1992) — Identified that skill-biased technological change explains wage
inequality trends.

3. OBJECTIVES:
e To analyze the impact of automation on employment across different sectors.
¢ To examine the role of demand elasticity in moderating automation-induced job displacement.
e To assess sectoral differences in automation adoption and employment shifts.
e To recommend policy interventions that can mitigate adverse employment effects.
4. METHODOLOGY:
e Type of Study: Analytical and descriptive
e Data Source: Secondary data from the International Labour Organization (ILO), World Bank, National Sample
Survey Office (NSSO), and industry-specific automation indices.
e Econometric Tools Used:
o Regression analysis (OLS) to examine the relationship between automation levels and employment.
o Interaction models to test moderating effects of demand elasticity.
e Time Period: 20052023
o Software Used: STATA, R

5. SCOPE OF THE STUDY:

The study focuses on three key sectors: manufacturing, retail, and transportation. These sectors have shown
varying degrees of automation adoption and exhibit different demand elasticity characteristics. Geographically, the
analysis covers both developed economies (USA, Germany, and Japan) and developing economies (India, Brazil, South
Africa).

6. ANALYSIS AND DISCUSSION:
6.1 Automation Adoption by Sector (2005-2023)

Sector Avg. Automation Index (2023) | Job Loss (%) | Demand Elasticity
Manufacturing 0.78 -8.2 Elastic (1.2)

Retail 0.52 -2.5 Highly Elastic (1.6)
Transportation 0.65 -6.7 Inelastic (0.7)

6.2 Econometric Analysis

The regression results show a significant negative correlation between automation and employment in inelastic
demand sectors (B = -0.62, p < 0.01), while the effect is neutral or positive in elastic demand sectors (p = +0.13, p <
0.05).

6.3 Interpretation
¢ Manufacturing: Despite automation, employment saw recovery due to increased demand from lower prices
and improved productivity.
¢ Retail: Automation in logistics and online platforms created new job categories (e.g., fulfilment centres).
e Transportation: The inelastic nature of demand resulted in net job losses with the introduction of driverless
technology and automated dispatch systems.

7. LIMITATIONS OF THE STUDY
e The study is constrained by the availability and consistency of automation indices across countries.
o Elasticity estimates are assumed constant over time, though they may shift due to consumer preferences.
e Primary data collection was not feasible; reliance on secondary data may introduce measurement errors.
e Sectoral focus excludes services like healthcare and education, which may exhibit unique dynamics.
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APPENDIX

Table: Sector-wise Data on Employment, Automation, and Demand Elasticity (2005-2023)

Sector Automation | Employment Productivity Demand Wage Sources
Index (AD) Change (%) Growth (%) Elasticity Change
(Ed) (%)
Manufacturing 0.78 -8.2 12.5 1.2 (Elastic) +3.4 ILO, UNIDO,
World Bank
Retail 0.52 -2.5 9.8 1.6 (Highly +1.1 ILO, Statista,
Elastic) OECD
Transportation 0.65 -6.7 10.3 0.7 2.3 ILO, ITF, World
(Inelastic) Bank
IT Services 0.39 +12.4 18.9 1.8 (Highly +6.8 NASSCOM,
Elastic) McKinsey, ILO
Agriculture 0.27 -3.9 6.2 0.8 +0.2 FAO, NSSO,
(Inelastic) World Bank
Construction 0.43 -5.1 7.4 0.9 (Unitary +1.0 NSSO, CMIE,
Elastic) ILO
Hospitality 0.36 -1.5 4.5 1.4 (Elastic) +2.7 ILO, OECD,
WTO
Financial 0.41 +4.2 11.1 1.5 (Elastic) +4.9 RBI, BIS, IMF
Services
Education 0.22 +3.9 5.8 1.1 (Elastic) +3.0 UGC, ILO,
UNESCO
Healthcare 0.31 +6.5 6.7 1.0 (Unitary +5.1 WHO, World
Elastic) Bank
Textile & 0.66 -7.8 8.9 1.3 (Elastic) +2.2 UNIDO, ILO
Apparel
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Telecom 0.58 +2.3 13.2 1.4 (Elastic) +3.9 TRAI, ITU,
ILO

Mining & 0.73 -6.3 7.1 0.6 -1.5 Ministry of

Quarrying (Inelastic) Mines, ILO

Logistics 0.49 +1.8 9.5 1.3 (Elastic) +2.5 OECD, World
Bank

Public 0.21 -1.0 3.1 0.9 (Unitary +0.9 Government

Services Elastic) Reports, ILO

Column Descriptions
e Automation Index (AI): Ranges from 0 to 1; reflects degree of automation adoption (robots, Al, digital tools).
Employment Change (%): Net change in employment levels over the period 2005-2023.
Productivity Growth (%): Output per worker growth.
Demand Elasticity (Ed): Price elasticity of demand; values >1 indicate elastic demand.
Wage Change (%): Average wage change adjusted for inflation over the period.

Key Data Sources

Data Type Primary Sources
Automation Index International Federation of Robotics (IFR), OECD Al Observatory, NASSCOM
Reports

Employment and  Wage | International Labour Organization (ILO), NSSO, CMIE, World Bank
Changes

Productivity Growth World Bank Development Indicators, UNIDO Industrial Statistics
Demand Elasticity Estimates Academic publications, OECD, IMF, sectoral elasticity reports (varies by industry)
Sectoral Classifications National Industrial Classification (NIC), ISIC codes
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