
Worker Productivity in
Operations Management

Full text available at: http://dx.doi.org/10.1561/0200000095



Other titles in Foundations and Trends R© in Technology, Information
and Operations Management

Coping with Errors in Organizations: Challenges, Opportunities,
and Frontiers for Operations Management Research
Eitan Naveh and Zhike Lei
ISBN: 978-1-68083-606-6

Introduction and Conceptual Overview of Contents
Panos Kouvelis, Ling Dong and Danko Turcic (eds.)
ISBN: 978-1-68083-554-0

Management Accounting Information Properties and Operations
Management
Bart Dierynck and Eva Labro
ISBN: 978-1-68083-426-0

Full text available at: http://dx.doi.org/10.1561/0200000095



Worker Productivity in Operations
Management

Diwas KC
Emory University

1300 Clifton Road
Atlanta, GA 30030, USA

diwas.kc@emory.edu

Boston — Delft

Full text available at: http://dx.doi.org/10.1561/0200000095



Foundations and Trends® in Technology,
Information and Operations Management

Published, sold and distributed by:
now Publishers Inc.
PO Box 1024
Hanover, MA 02339
United States
Tel. +1-781-985-4510
www.nowpublishers.com
sales@nowpublishers.com

Outside North America:
now Publishers Inc.
PO Box 179
2600 AD Delft
The Netherlands
Tel. +31-6-51115274

The preferred citation for this publication is

D. KC. Worker Productivity in Operations Management. Foundations and Trends®

in Technology, Information and Operations Management, vol. 13, no. 3, pp. 151–249,
2020.

ISBN: 978-1-68083-667-7
© 2020 D. KC

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted in any form or by any means, mechanical, photocopying, recording or otherwise,
without prior written permission of the publishers.

Photocopying. In the USA: This journal is registered at the Copyright Clearance Center, Inc., 222
Rosewood Drive, Danvers, MA 01923. Authorization to photocopy items for internal or personal
use, or the internal or personal use of specific clients, is granted by now Publishers Inc for users
registered with the Copyright Clearance Center (CCC). The ‘services’ for users can be found on
the internet at: www.copyright.com

For those organizations that have been granted a photocopy license, a separate system of payment
has been arranged. Authorization does not extend to other kinds of copying, such as that for
general distribution, for advertising or promotional purposes, for creating new collective works,
or for resale. In the rest of the world: Permission to photocopy must be obtained from the
copyright owner. Please apply to now Publishers Inc., PO Box 1024, Hanover, MA 02339, USA;
Tel. +1 781 871 0245; www.nowpublishers.com; sales@nowpublishers.com

now Publishers Inc. has an exclusive license to publish this material worldwide. Permission
to use this content must be obtained from the copyright license holder. Please apply to now
Publishers, PO Box 179, 2600 AD Delft, The Netherlands, www.nowpublishers.com; e-mail:
sales@nowpublishers.com

Full text available at: http://dx.doi.org/10.1561/0200000095



Foundations and Trends® in Technology,
Information and Operations Management

Volume 13, Issue 3, 2020
Editorial Board

Editor-in-Chief
Charles Corbett
UCLA, Anderson School of Management
United States

Editors

Fernando Bernstein
Duke University

Cheryl Gaimon
Georgia Institute of Technology

Uday Karmarkar
University of California, Los Angeles

Sunder Kekre
Carnegie Mellon University

Panos Kouvelis
Washington University

Michael Lapré
Vanderbilt University

Karl Ulrich
University of Pennsylvania

Luk van Wassenhove
INSEAD

Full text available at: http://dx.doi.org/10.1561/0200000095



Editorial Scope
Topics

Foundations and Trends® in Technology, Information and Operations
Management publishes survey and tutorial articles in the following topics:

• B2B Commerce

• Business Process Engineering
and Design

• Business Process Outsourcing

• Capacity Planning

• Competitive Operations

• Contracting in Supply Chains

• E-Commerce and E-Business
Models

• Electronic markets, auctions
and exchanges

• Enterprise Management
Systems

• Facility Location

• Information Chain Structure
and Competition

• International Operations

• Marketing/Manufacturing
Interfaces

• Multi-location inventory theory

• New Product & Service Design

• Queuing Networks

• Reverse Logistics

• Service Logistics and Product
Support

• Supply Chain Management

• Technology Management and
Strategy

• Technology, Information and
Operations in:

– Automotive Industries
– Electronics

manufacturing
– Financial Services
– Health Care
– Media and Entertainment
– Process Industries
– Retailing
– Telecommunications

Information for Librarians

Foundations and Trends® in Technology, Information and Operations
Management, 2020, Volume 13, 4 issues. ISSN paper version 1571-9545.
ISSN online version 1571-9553. Also available as a combined paper and
online subscription.

Full text available at: http://dx.doi.org/10.1561/0200000095



Contents

1 Introduction 3

2 Behavioral Microfoundations of Productivity 8
2.1 Role of Compensation . . . . . . . . . . . . . . . . . . . . 8
2.2 Adaptive Worker Productivity . . . . . . . . . . . . . . . . 11
2.3 People are not Machines . . . . . . . . . . . . . . . . . . 15
2.4 Worker Engagement . . . . . . . . . . . . . . . . . . . . . 22

3 Workers as Peers 24
3.1 Productivity Cues . . . . . . . . . . . . . . . . . . . . . . 24
3.2 Benchmarking . . . . . . . . . . . . . . . . . . . . . . . . 26
3.3 Externalities and Free-Riding . . . . . . . . . . . . . . . . 29
3.4 Coordination . . . . . . . . . . . . . . . . . . . . . . . . . 30
3.5 Familiarity . . . . . . . . . . . . . . . . . . . . . . . . . . 32
3.6 Mobility . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

4 Design and Organization of Work 37
4.1 Staffing the Workforce . . . . . . . . . . . . . . . . . . . 37
4.2 Structural Flexibility . . . . . . . . . . . . . . . . . . . . . 42
4.3 Workforce Mix . . . . . . . . . . . . . . . . . . . . . . . . 44
4.4 Incentives . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.5 Technology . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Full text available at: http://dx.doi.org/10.1561/0200000095



5 Managing Task Complexity 53
5.1 Multitasking . . . . . . . . . . . . . . . . . . . . . . . . . 53
5.2 Sequencing . . . . . . . . . . . . . . . . . . . . . . . . . . 55
5.3 Task-Splitting . . . . . . . . . . . . . . . . . . . . . . . . 57
5.4 Coordination . . . . . . . . . . . . . . . . . . . . . . . . . 59
5.5 Gatekeeping . . . . . . . . . . . . . . . . . . . . . . . . . 60
5.6 Managing Interruptions . . . . . . . . . . . . . . . . . . . 61

6 Growing Human Capital 62
6.1 Individual Learning . . . . . . . . . . . . . . . . . . . . . 62
6.2 Firm-Specificity and Tool-Specificity of Experiences . . . . 64
6.3 Variety of Tasks . . . . . . . . . . . . . . . . . . . . . . . 65
6.4 Learning Through Task Selection . . . . . . . . . . . . . . 67
6.5 Learning Through Tinkering . . . . . . . . . . . . . . . . . 68
6.6 System Level Factors . . . . . . . . . . . . . . . . . . . . 68

7 Worker Productivity of the Future 70
7.1 Nature of Work . . . . . . . . . . . . . . . . . . . . . . . 71
7.2 The Worker . . . . . . . . . . . . . . . . . . . . . . . . . 75
7.3 Technology-Enabled Changes: The Marketplace for Work . 77
7.4 Technology-Enabled Changes: Workplace Tools . . . . . . 78

References 81

Full text available at: http://dx.doi.org/10.1561/0200000095



Worker Productivity in Operations
Management
Diwas KC1

1Emory University, Atlanta, GA, USA; diwas.kc@emory.edu

ABSTRACT
From Frederick Taylor’s study of brick laying manual la-
borers in the early 20th century, to the multi-year bench-
marking of automotive plant productivity as part of the
International Motor Vehicle Program, the systematic ob-
servation, measurement, and analysis of work has a strong
tradition in operations management. Traditional manufac-
turing provided the setting for much of the early research
on worker productivity. However, as we have now seen an
inexorable shift towards more service driven economic out-
put, especially in the industrialized economies, the research
in operations management on worker productivity has also
increasingly focused on services.
This monograph will take stock of the literature in opera-
tions management on worker productivity. The research is
not exhaustive but is meant to showcase some of the inter-
esting and relevant papers that fall into a few key themes.
Mainly, the individual worker is the focal unit of analysis,
and the goal is to explore the various operational factors
that allow the worker to become more productive. Key ar-
eas of emphasis include the behavioral microfoundations of
productivity, the effect of peers and workplace dynamics,
the design and organization of work, and ways to improve
human capital. Although much is known about the drivers of
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worker productivity, much remains unexplored. Furthermore,
looming changes to the modern workplace call for new ways
to think about worker productivity. For example, artificial
intelligence, new models of business, and novel workplace
arrangements, all have important implications for the de-
sign and organization of the modern workplace, and for
the roles and responsibilities of the knowledge worker. Col-
lectively, these developments will continue to make worker
productivity a rich and exciting area of research.
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1
Introduction

Worker productivity is the value created by a worker for each unit
of his or her input. Economic theory dictates that workers are paid
according to the marginal product of what they produce; consequently,
rising standards of living are possible because of improvements in
worker productivity (Marshall, 2009). Globally, average wages have been
empirically found to be strongly correlated with worker productivity
(Freeman and Katz, 2007). The influential business thinker Peter Drucker
has claimed that all economic and social gains over the last century are
attributed to these productivity gains (Drucker, 1999). More recent work
has estimated that a one percentage point increase in the growth rate
of productivity is associated with between 0.7 and 1 percentage point
increase in the growth rate of median and mean worker compensation
(Stansbury and Summers, 2017).

For a firm, increasing worker productivity not only allows it to pay
its workers more, but also confers a competitive advantage in the market-
place, increased profitability, and greater likelihood of survival. Worker
productivity is also a critical component of a nation’s gross domestic
product (GDP), and high labor productivity endows a nation with com-
petitive advantage in the global marketplace. As such, improving worker

3
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4 Introduction

productivity has been fundamental to increasing economic prosperity
at the level of the individual, firm, and broader society.

From Frederick Taylor’s (1911) study of brick laying manual laborers
in the early 20th century, to the multi-year benchmarking of automotive
plant productivity as part of the International Motor Vehicle Program
(Womack et al., 1990), the systematic observation, measurement, and
analysis of work has a strong tradition in operations management. In
fact, the term “operation”—can be etymologically traced to the Latin
verb operari (to work), from the noun opus (work); the study of work and
productivity is therefore central to the field of operations management.

Traditional manufacturing provided the setting for much of the
early research on worker productivity. However, as we have now seen an
inexorable shift towards more service driven economic output, especially
in the industrialized economies, the research in operations management
on worker productivity has also increasingly focused on services. Due to
innovations in technology, new models of business, advances in human
capital, and improvements in the design and organization of work,
worker productivity has experienced a largely steady increase over
the last few decades, and now accounts for an ever-growing share of
economic output. In the US, worker productivity has steadily increased
at the average rate of 3% per year compounded over the last century
(Drucker, 1999). For example, Figure 1.1 shows that the output per
worker (measured in 2010 dollars) has more than doubled since 1970.

In the last 20 years, significant contributions have been made to
the operations management literature on worker productivity. Several
factors have led to this growth in interest and research output. First,
there is increasing availability of data from the field. Such field data is
often the natural byproduct of service or product delivery or collected
by human resource systems. For example, sensors connected to patients
transmit data in real-time to a doctor’s office; retail scanner data allow
real-time inventory monitoring; GPS data from Uber drivers provide
insights into the behavior of drivers. These data are not only voluminous,
but also granular, allowing the researcher to gain deeper insights into
the nature of work and the micro-level activities of workers. At the
same time, advances in statistical methods have allowed researchers to
more rigorously and confidently estimate the underlying productivity.
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Figure 1.1: GDP per hour worked in US: 1970–2017 (in 2010 dollars).
Source: OECD productivity statistics: GDP per capita and productivity growth.

Second, the research in operations management has drawn on other
academic disciplines, including psychology, economics, and sociology.
This interdisciplinary work has allowed researchers to develop a richer
understanding of the underlying human processes that explain worker
productivity. A better understanding of the mechanisms for productivity
improvements can in turn inform more effective managerial practice.

Third, there are now the extensive collaborations on the topic
of worker productivity between academic researchers and industry
practitioners. These partnerships have allowed academic researchers to
tackle important and managerially relevant questions, while providing
industry practitioners with rigorous academic analysis to help inform
their workforce planning decisions.

This is a particularly exciting time for academic research on worker
productivity. New models of business, technological advances, novel
employee-employer workplace arrangements, and the global intercon-
nected nature of business hold the promise for exciting ways to deploy
workers to generate greater productivity, and to challenge the traditional
notions of the roles and responsibilities of the worker.

This monograph will take stock of the existing literature in opera-
tions management on worker productivity and will outline interesting
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6 Introduction

and promising areas of future research. In contrast to approaches that
involve estimating productivity at the national level (for example, in
using labor as an input in total factor productivity), or at the firm level
(for example as an input alongside capital in a Cobb-Douglas production
function), we will be looking at the individual worker as the atomic
unit of analysis in order to examine the drivers that impact worker
output. Specifically, we will focus on the operational factors that have
been empirically shown to improve the individual worker’s productivity.
The research is not exhaustive but is meant to showcase some of the
interesting and relevant papers that fall into a few key themes explored
in this monograph.

The monograph is divided into several sections that logically build
on the preceding sections (see Figure 1.2). Section 2 explores the behav-
ioral micro-foundations of worker productivity. This section considers
the individual worker as the focal unit of analysis, and building on foun-
dational ideas from economics and psychology, examines the internal
forces that drive the worker’s output.

Section 3 considers the worker as a peer in the modern workplace.
The behavior of workers changes in the presence of peers, and this
section explores the social dynamic aspects of competition, shirking,
collaboration, and learning in a team environment. Sections 4 and 5
examine the design and organization of work, such as how work is
assigned to workers, and how tasks are completed, including topics of
task division, sequencing, and early task initiation. Section 6 (Improving
Human Capital) looks at how individual workers can learn to become
more productive over time. This section discusses the role of technology,
worker experiences, and aspects of organizational design and firm-level
factors that explain worker productivity growth.

Finally, Section 7 examines interesting areas of future research. Many
of the tasks of the future can be classified as knowledge work. The work
performed by the modern knowledge workers is distinctive in several
key ways. Most notably, knowledge worker is hard to define and often
subjective. Tasks that are knowledge-intensive often require a worker
to have undergone multiple years of formal education and specialized
training; work is increasingly specialized, requiring tasks to be coordi-
nated amongst multiple specialists who are often not co-located; tasks

Full text available at: http://dx.doi.org/10.1561/0200000095
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Figure 1.2: Ordering of sections.

have become more complex, and outcomes more nebulous. Examining
new ways to understand and quantify the multidimensional output of
knowledge workers is a much-needed area of future research. At the
same time, artificial intelligence, new models of business, and novel
workplace arrangements, have important implications for the design
and organization of work, and for the roles and responsibilities of the
knowledge worker. Collectively, these developments will continue to
make worker productivity a rich and exciting area of research.
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