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Capital Augmenting Technological Progress: Unlocking the Future of Economic Growth

capital augmenting technological progress is a fascinating concept that plays a crucial
role in shaping economic development and productivity improvements over time. Unlike
general technological advances that broadly impact various factors of production, capital
augmenting technological progress specifically enhances the efficiency and productivity of
capital goods such as machinery, tools, and equipment. This targeted improvement can
dramatically influence how economies grow, how businesses invest, and how innovations
drive long-term prosperity.

Understanding capital augmenting technological progress requires diving into the intricate
relationship between technology and capital. It’s a key driver in modern growth theories
and serves as a foundation for many economic models that explain why some countries
grow faster than others. In this article, we will explore what capital augmenting
technological progress entails, its significance in economic growth, how it differs from labor
augmenting technology, and its real-world implications for businesses and policymakers.

What Is Capital Augmenting Technological
Progress?

At its core, capital augmenting technological progress refers to improvements in technology
that make capital more productive. Capital, in economic terms, includes all physical assets
used to produce goods and services—machines, factories, tools, and infrastructure. When
technology advances in a way that these assets become more efficient or capable, the
economy experiences capital augmenting progress.

For example, consider the evolution of manufacturing robots. Early robots could perform
basic tasks, but advancements have made them faster, more precise, and more versatile.
This means the same robot now generates more output per unit of capital investment than
before. The technology hasn’t just made labor easier; it has directly enhanced the
productive power of the capital itself.

Capital Augmenting vs. Labor Augmenting
Technological Progress

One common point of confusion is differentiating between capital augmenting and labor
augmenting technological progress. While the former improves the effectiveness of capital
goods, labor augmenting technology enhances the productivity of workers.

Labor augmenting progress might include innovations like artificial intelligence tools that



assist employees in decision-making or automation software that reduces manual tasks.
Essentially, labor augmenting technology makes workers more efficient, allowing them to
produce more output per hour worked.

In contrast, capital augmenting progress increases the output generated from physical
capital without necessarily changing the way labor operates. Both forms of technological
progress are vital, but they influence economic growth in slightly different ways and require
distinct policy considerations.

The Role of Capital Augmenting Technological
Progress in Economic Growth

Economic growth is often driven by improvements in productivity, and capital augmenting
technological progress is a major contributor. When capital goods become more productive,
firms can produce more output using the same amount of machinery or tools, boosting
overall efficiency.

Enhancing Total Factor Productivity

Total Factor Productivity (TFP) measures how efficiently both labor and capital inputs are
used in the production process. Capital augmenting technological progress directly
improves TFP by increasing the value generated per unit of capital.

This improvement means the economy can grow faster without necessarily increasing the
quantity of capital or labor. It’s not just about having more machines but having better
machines—machines that do more with less. This subtle yet powerful effect accelerates
technological change and economic expansion.

Influence on Capital Investment Decisions

When firms anticipate capital augmenting technological progress, it affects their investment
choices. Knowing that new capital equipment will be more productive encourages
businesses to invest more aggressively in machinery and infrastructure.

This dynamic creates a positive feedback loop: technological advancements spur capital
investment, which in turn enables further innovation and growth. Investors and
policymakers who understand this relationship can design strategies to foster environments
where such progress flourishes.

Real-World Examples of Capital Augmenting



Technological Progress

Understanding the theory is one thing, but seeing how capital augmenting technological
progress plays out in reality brings deeper insights.

Automation and Robotics

One of the clearest examples is the rapid evolution of automation technologies in
manufacturing. Advanced robots and automated systems have transformed the production
landscape by making capital equipment more capable.

These machines no longer just replace labor; they enhance the productivity of the capital
stock itself. As robots become smarter, faster, and more adaptable, the output per machine
increases, showcasing capital augmenting progress in action.

Information and Communication Technology (ICT)

The integration of ICT into capital goods also illustrates this concept. For instance, modern
machinery equipped with sensors and connected to the internet (Industrial Internet of
Things) can optimize operations in real-time.

This connectivity transforms traditional equipment into “smart capital” that delivers greater
efficiency and productivity gains, directly aligning with the idea of capital augmenting
technological progress.

Energy-Efficient Technologies

Improvements in energy efficiency for capital goods, such as more efficient turbines or
machinery that consumes less power while maintaining output, also represent capital
augmenting progress. These innovations enable the same physical assets to produce more
output per unit of input, reducing costs and environmental impact simultaneously.

Implications for Businesses and Policy Makers

Recognizing the importance of capital augmenting technological progress helps businesses
and governments make informed decisions that foster sustained growth.

Encouraging Investment in Advanced Capital

For companies, investing in the latest capital-augmenting technologies often yields



significant returns. Firms that upgrade their machinery and equipment to leverage new
technological breakthroughs can gain a competitive edge through higher productivity and
lower costs.

This means staying abreast of technological trends and allocating capital expenditures
wisely to incorporate advancements such as automation, smart manufacturing, and energy-
efficient equipment.

Policy Measures to Support Innovation

Governments play a key role in facilitating capital augmenting technological progress by
creating policies that encourage research and development (R&D), provide tax incentives
for capital investment, and improve access to finance.

Policies that support education and skills development also ensure that workers can
effectively operate and maintain advanced capital goods, maximizing the benefits of
technological progress.

Balancing Labor and Capital Considerations

While capital augmenting progress increases the productivity of machinery, it can also shift
the labor demand landscape. Policymakers need to monitor these shifts to manage
potential labor market disruptions and ensure inclusive growth.

Supporting retraining programs and fostering labor-augmenting technologies alongside
capital improvements can create a balanced approach to technological advancement.

Looking Ahead: The Future of Capital Augmenting
Technological Progress

As technology continues to evolve at a breakneck pace, the significance of capital
augmenting technological progress is likely to grow even further. Emerging fields such as
artificial intelligence, advanced robotics, and quantum computing promise to revolutionize
capital goods, making them more intelligent and efficient than ever before.

Moreover, sustainable development goals push the innovation agenda toward
environmentally friendly capital improvements, merging productivity gains with ecological
responsibility.

For businesses and economies, embracing capital augmenting technological progress
means preparing for a future where smarter capital is central to competitiveness and
growth. Staying informed, investing strategically, and crafting supportive policies will be
essential to harnessing the full potential of these technological advances.



In the end, capital augmenting technological progress isn’t just a theoretical economic
concept—it’s a tangible force driving the transformation of industries and economies
worldwide, shaping the way we produce, innovate, and grow.

Frequently Asked Questions

What is capital augmenting technological progress?
Capital augmenting technological progress refers to technological advancements that
increase the productivity or effectiveness of capital, allowing the same amount of capital to
produce more output.

How does capital augmenting technological progress
differ from labor augmenting technological progress?
Capital augmenting technological progress improves the efficiency of capital inputs, while
labor augmenting technological progress enhances the productivity of labor inputs. Both
types of progress increase overall output but target different production factors.

Why is capital augmenting technological progress
important for economic growth?
Capital augmenting technological progress is crucial for economic growth because it raises
the return on investment in capital, encourages more capital accumulation, and leads to
higher output and productivity in the long run.

How is capital augmenting technological progress
modeled in economic growth theories?
In economic growth models like the Solow or endogenous growth models, capital
augmenting technological progress is represented as a factor that increases the effective
capital stock, often modeled as a multiplying factor that enhances capital's productivity
over time.

What are some examples of capital augmenting
technological progress in real-world industries?
Examples include automation technologies that make machinery more efficient, advanced
manufacturing equipment that boosts capital productivity, and improvements in software
that enhance the performance of physical capital assets.

Additional Resources
Capital Augmenting Technological Progress: Driving Economic Growth and Productivity



capital augmenting technological progress represents a critical dynamic in the
evolution of modern economies, influencing productivity, investment decisions, and long-
term growth trajectories. This form of technological advancement specifically enhances the
productivity of capital inputs, making machines, infrastructure, and physical assets more
efficient and effective. Unlike labor-augmenting technological progress, which primarily
improves human productivity, capital augmenting innovations reshape how capital goods
contribute to output. Understanding this concept is essential for policymakers, economists,
and business leaders seeking to harness technology's full potential to boost economic
performance.

Understanding Capital Augmenting Technological
Progress

At its core, capital augmenting technological progress refers to improvements in technology
that increase the marginal productivity of capital. This means that for each unit of capital
invested—whether it be machinery, equipment, or infrastructure—the output generated
becomes higher due to technological enhancements. These improvements might manifest
as smarter machines, more durable materials, or automation technologies that increase
efficiency.

Economists often distinguish between two broad types of technological progress: labor
augmenting and capital augmenting. While the former enhances worker productivity by
providing better tools, skills, or processes, the latter primarily boosts how effectively capital
contributes to production. This distinction is key in growth models such as the Solow-Swan
model and endogenous growth theories, where the nature of technological change directly
affects the steady-state growth rates and the returns to capital investment.

How Capital Augmenting Technological Progress
Influences Economic Growth

Capital augmenting technological progress plays a pivotal role in economic growth by
increasing the return on investment in physical capital. When technology makes capital
goods more productive, firms are incentivized to invest more in these assets, leading to
higher capital accumulation. This, in turn, raises overall productivity levels and output.

One of the notable features of capital augmenting progress is its potential to reduce the
effective cost of capital. For example, advancements in automation technology can lower
operational costs, extend machinery lifespan, and enhance precision, making capital
investments more attractive. Consequently, sectors with rapid technological innovation in
capital goods, such as manufacturing and information technology, tend to experience faster
productivity gains.

According to data from the OECD and various economic studies, economies that
successfully integrate capital augmenting technologies often see a multiplier effect on
growth. For instance, the adoption of robotics and AI-driven machinery in industrialized
countries has led to significant productivity improvements, sometimes exceeding 2%



annual growth in output per worker, compared to slower growth in regions lagging in such
technologies.

Capital Augmenting vs. Labor Augmenting
Technological Progress

While both types of technological progress drive productivity, their effects and implications
differ substantially:

Capital augmenting progress increases the efficiency and output of capital inputs,
encouraging greater capital investment and capital deepening.

Labor augmenting progress primarily enhances the effectiveness of labor,
improving skills, reducing time needed for tasks, or enabling workers to operate more
complex equipment.

The difference is more than theoretical; it impacts policy decisions and investment
strategies. For example, in economies where labor augmentation is dominant, emphasis
might be placed on education, training, and human capital development. In contrast,
capital augmenting progress calls for policies that support capital formation, R&D in
machinery, and infrastructure upgrades.

Moreover, the interplay between these two forms of progress can shape income distribution
and employment trends. Capital augmenting technologies, especially automation and AI,
sometimes raise concerns about labor displacement, as machines become more productive
relative to workers. Balancing these effects requires nuanced understanding and policy
frameworks.

Applications and Examples of Capital Augmenting
Technological Progress

Examining real-world instances reveals how capital augmenting technological progress
manifests in various industries and shapes economic landscapes.

Automation and Robotics in Manufacturing

The manufacturing sector exemplifies capital augmenting progress through innovations in
robotics and automated systems. Robots equipped with advanced sensors and AI
algorithms perform tasks faster and with higher precision than human labor, significantly
boosting capital productivity.



This shift has transformed production lines, reducing downtime and errors while increasing
throughput. A 2023 study by the International Federation of Robotics noted that countries
with high robot density, such as South Korea and Germany, experienced productivity
growth rates up to 1.5% higher annually compared to the global average.

Information Technology and Digital Infrastructure

Advances in computing hardware, cloud technology, and networking infrastructure also
represent capital augmenting progress. Investments in data centers, high-speed internet,
and servers deliver more output per unit of capital by enabling faster processing, storage,
and communication.

These technological improvements allow businesses to scale operations efficiently and
innovate new services. For example, the expansion of 5G networks enhances the
productivity of telecommunications capital, facilitating the growth of IoT devices and smart
factories.

Energy Sector Innovations

In the energy sector, capital augmenting technological progress emerges in the form of
improved renewable energy technologies such as more efficient solar panels and wind
turbines. These innovations increase the energy output per unit of capital invested,
reducing costs and environmental impact.

Such advancements are critical for sustainable growth, as they enable economies to
decouple energy consumption from carbon emissions. According to the International Energy
Agency, solar PV module prices have dropped by nearly 90% since 2010, reflecting a
significant capital productivity improvement.

Challenges and Considerations

Despite its benefits, capital augmenting technological progress presents several challenges
that merit critical examination.

Investment Barriers and Uneven Adoption

Not all economies or firms can equally access or implement capital augmenting
technologies. High upfront costs, lack of skilled personnel, and infrastructural constraints
often limit adoption, particularly in developing countries. This uneven distribution can
exacerbate global productivity disparities.



Impact on Labor Markets

The increased productivity of capital sometimes leads to labor displacement or shifts in job
structures. While new technology can create high-skilled positions, it may also render
certain jobs obsolete. Managing this transition requires proactive workforce reskilling and
social safety nets.

Measurement Difficulties

Quantifying capital augmenting technological progress poses challenges. Unlike labor
productivity, which can be directly observed through output per worker, measuring the
productivity gains from capital improvements involves complex modeling and assumptions.
This complicates policymaking and economic forecasting.

Policy Implications and Future Directions

Policymakers aiming to leverage capital augmenting technological progress must consider
a multifaceted approach:

Encouraging R&D: Supporting research in advanced machinery, automation, and
infrastructure technologies can accelerate capital productivity improvements.

Facilitating Investment: Providing financial incentives, tax breaks, or subsidies can
lower barriers to capital investments in new technologies.

Workforce Development: Investing in education and continuous training ensures
the labor force complements capital augmenting technologies effectively.

Infrastructure Modernization: Upgrading physical and digital infrastructure
enhances the effectiveness of capital goods and supports innovation diffusion.

Looking ahead, the integration of emerging technologies like artificial intelligence, machine
learning, and advanced materials science promises to further drive capital augmenting
progress. These developments could redefine productivity frontiers, reshape industries, and
influence global economic competitiveness.

Understanding the nuanced role of capital augmenting technological progress remains vital
as economies navigate the complex interplay between technology, capital, and labor. Its
influence extends beyond mere efficiency gains, impacting investment patterns, labor
markets, and policy frameworks in profound ways.



Capital Augmenting Technological Progress

  capital augmenting technological progress: Technological Progress, Income Distribution,
and Unemployment Hideyuki Adachi, Kazuyuki Inagaki, Tamotsu Nakamura, Yasuyuki Osumi,
2019-01-04 This volume develops original methods of analyzing biased technological progress in the
theory and empirics of economic growth and income distribution. Motivated by sharp increases in
wage and income inequalities in the world since the beginning of the new century, many
macroeconomists have begun to realize the importance of biased technological changes. However,
the comprehensive explanations have not yet appeared. This volume analyzes the effects of
factor-biased technological progress on growth and income distribution and shows that long-run
trends of the capital-income ratio and capital share of income consistent with Piketty’s 2014
empirical results emerge. Incorporating the modified version of induced innovation theory into the
standard neoclassical growth model, it also explains the long-run fluctuations of growth and income
distribution consistent with the data shown in Piketty. Introducing a wage-setting function, the
neoclassical growth model is modified to account for unemployment as well as to examine the
dynamics of unemployment and the labor share of income under biased technological progress.
Applying a new econometric method to Japanese industrial data, the authors test the key
assumptions employed and important results derived in the theoretical part of this book.
  capital augmenting technological progress: On Concepts of Capital and Technical
Change Thomas K. Rymes, 1971-09-30
  capital augmenting technological progress: Economic Growth, second edition Robert J.
Barro, Xavier I. Sala-I-Martin, 2003-10-10 The long-awaited second edition of an important textbook
on economic growth—a major revision incorporating the most recent work on the subject. This
graduate level text on economic growth surveys neoclassical and more recent growth theories,
stressing their empirical implications and the relation of theory to data and evidence. The authors
have undertaken a major revision for the long-awaited second edition of this widely used text, the
first modern textbook devoted to growth theory. The book has been expanded in many areas and
incorporates the latest research. After an introductory discussion of economic growth, the book
examines neoclassical growth theories, from Solow-Swan in the 1950s and Cass-Koopmans in the
1960s to more recent refinements; this is followed by a discussion of extensions to the model, with
expanded treatment in this edition of heterogenity of households. The book then turns to
endogenous growth theory, discussing, among other topics, models of endogenous technological
progress (with an expanded discussion in this edition of the role of outside competition in the growth
process), technological diffusion, and an endogenous determination of labor supply and population.
The authors then explain the essentials of growth accounting and apply this framework to
endogenous growth models. The final chapters cover empirical analysis of regions and empirical
evidence on economic growth for a broad panel of countries from 1960 to 2000. The updated
treatment of cross-country growth regressions for this edition uses the new Summers-Heston data
set on world income distribution compiled through 2000.
  capital augmenting technological progress: International Trade and Economic Growth
Hendrik Van den Berg, Joshua J Lewer, 2015-01-30 Unlike any other text on international trade, this
groundbreaking book focuses on the dynamic long-run relationship between trade and economic
growth rather than the static short-run relationship between trade and economic efficiency. The
authors begin with well-known theory on international trade, and then take the student into more
recent and less well-known work, all with a careful balance between empirical and theoretical
perspectives. A valuable teaching tool for courses in international economics, economic growth, and
economic development at both the undergraduate and graduate levels, the book uses some very
modest algebra, calculus, and statistics. However, most analytical discussions are built around
diagrams in order to make the text accessible to students with a variety of social science
backgrounds. An Instructor's Manual is available to professors who adopt the text.

https://www.americancontractorsorganization.org/archive-th-167/capital-augmenting-technological-progress.pdf


  capital augmenting technological progress: Introduction to Modern Economic Growth
Daron Acemoglu, 2008-12-15 From Nobel Prize–winning economist Daron Acemoglu, an incisive
introduction to economic growth Introduction to Modern Economic Growth is a groundbreaking text
from one of today's leading economists. Daron Acemoglu gives graduate students not only the tools
to analyze growth and related macroeconomic problems, but also the broad perspective needed to
apply those tools to the big-picture questions of growth and divergence. And he introduces the
economic and mathematical foundations of modern growth theory and macroeconomics in a rigorous
but easy to follow manner. After covering the necessary background on dynamic general equilibrium
and dynamic optimization, the book presents the basic workhorse models of growth and takes
students to the frontier areas of growth theory, including models of human capital, endogenous
technological change, technology transfer, international trade, economic development, and political
economy. The book integrates these theories with data and shows how theoretical approaches can
lead to better perspectives on the fundamental causes of economic growth and the wealth of nations.
Innovative and authoritative, this book is likely to shape how economic growth is taught and learned
for years to come. Introduces all the foundations for understanding economic growth and dynamic
macroeconomic analysis Focuses on the big-picture questions of economic growth Provides
mathematical foundations Presents dynamic general equilibrium Covers models such as basic Solow,
neoclassical growth, and overlapping generations, as well as models of endogenous technology and
international linkages Addresses frontier research areas such as international linkages, international
trade, political economy, and economic development and structural change An accompanying
Student Solutions Manual containing the answers to selected exercises is available
(978-0-691-14163-3/$24.95). See: https://press.princeton.edu/titles/8970.html For Professors only:
To access a complete solutions manual online, email us at: acemoglusolutions@press.princeton.edu
  capital augmenting technological progress: Comparative Economic Theory Masudul Alam
Choudhury, 2013-03-14 Comparative Economic Theory: Occidental and Islamic Perspectives seeks
first to elucidate the nature and methodology of Islamic political economy as a process-oriented
social economy guided by its cardinal epistemology of Oneness of God (Divine Unity). From this
premise is then derived the episteme of unification of knowledge upon which is developed the
methodological content of an extremely interactive, integrative and revolutionary world-view of
political economy and a meta-theory of the socio-scientific order. Secondly, while laying out the
building blocks of Islamic political economy and its much wider methodological implication for the
socio-scientific order, this book offers a comparative study of occidental thought in the same areas.
Thirdly, topics of microeconomics and macroeconomic theory are covered. This book concludes with
chapters on methodology and an analytical postscript to show how the interactive, integrative and
evolutionary world-view of knowledge-induced systems described by the Islamic political economy
presents new visions of scientific thinking.
  capital augmenting technological progress: Technological Change and Skill Development in
Arab Gulf Countries Samia Mohamed Nour, 2013-12-02 This book discusses skill formation,
upskilling of workers, and their interaction with technological change in Gulf countries. Heavy
dependence on oil, the 'Dutch Disease', and the high incidence of unskilled foreign workers have
caused serious structural imbalances in the labour market in the Gulf. The author shows that
success of economic development strategies to address such imbalances are all contingent upon the
development of adequate and appropriate skills in the region. This book confirms the role and
impact of the deficiencies in the educational system alongside the well established effects of the
excessive use of uneducated foreign workers and lack of incentives in the labour market. A
comprehensive investigation of the skill problem and an elaborate in-depth analysis to assess the
causes, consequences and relationships between poor skills and technological performance are
highlights of this book. This is an ideal resource for policy makers in the Gulf region and researchers
of the topic.
  capital augmenting technological progress: Technological Change and Economic
Performance Albert N. Link, Donald Siegel, 2003-02-20 This useful new book reviews the literature



on technology and economic growth covering historical and theoretical developments such as: *new
models for measuring productivity*sources of technical knowledge and technological
spillovers*stock market reactions to investment in technologySuch a comprehensive survey is likely
to be welcomed by students
  capital augmenting technological progress: Handbook of Labor Economics , 2025-09-01
Handbook of Labor Economics, Volume Six reviews the latest research topics, empirical findings,
and methods that constitute frontier research in the field. The focus lies in the most important
research advances that have taken place since the publication of the previous work. Chapters in this
new release include Instrumental Variables with Unobserved Heterogeneity in Treatment Effects,
Firm Wage Effects, Empirical Bayes Methods in Labor Economics, Minimum Wages in the 21st
Century, The Micro and Macro Economics of Short-Time Work, Job Search, Unemployment
Insurance, and Active Labor Market Policies, Families, Public Policies, and the Labor Market, and
much more.Other chapters cover The Evolution of Gender in the Labor Market, Crime and the Labor
Market, and Monopsony Power in the Labor Market. - Covers factors such as trade, technology,
skills, immigration, crime, unions, race, and gender affect wages and employment in modern labor
markets - Includes coverage of the labor market's impact on policy interventions such as minimum
wages, employment and training policies, and family policies - Presents recent methodological
advances in empirical methods and models of the labor market in the presence of imperfect
competition
  capital augmenting technological progress: Technological Change & Productivity Growth A.
Link, 2013-06-17 This volume reviews the literature on productivity growth and relates it to the
production function approach to technological change.
  capital augmenting technological progress: Management of Technological Change E.G.
Frankel, 2012-12-06 Technological change has been recognized as the major contributor to
economic growth and has become one of the most important challenges to policy makers and
managers. Many excellent books and papers have been written on the subject. Most of these deal
with the macro or micro economic impact of technological change or the technological change
process from invention and discovery to innovation, development, and final maturity as well as
ultimate obsolescence of technology. This book is designed to present technological change as a
decision process and explain the use of recently developed methods for the effective management of
technological change. In particular, techniques for the effective choice among technological
alternatives, timing of the introduction of new technology both in terms of its own status and that of
the technology to be replaced if any, and the rate and method of introduction of new technology are
presented. Management of technology is a complex decision process which is affected by both
internal and external factors. The purpose of this book is to instruct the reader in effective
technology deciSion making which involves the evaluation of the status of technology in use if any,
the problem to be solved or output to be obtained, determination of environmental and internal
constraints, and the competitive environment or market conditions which affect the technology
decisions.
  capital augmenting technological progress: Creating a Learning Society Joseph E. Stiglitz,
Bruce C. Greenwald, 2014-06-24 It has long been recognized that an improved standard of living
results from advances in technology, not from the accumulation of capital. It has also become clear
that what truly separates developed from less-developed countries is not just a gap in resources or
output but a gap in knowledge. In fact, the pace at which developing countries grow is largely a
function of the pace at which they close that gap. Thus, to understand how countries grow and
develop, it is essential to know how they learn and become more productive and what government
can do to promote learning. In Creating a Learning Society, Joseph E. Stiglitz and Bruce C.
Greenwald cast light on the significance of this insight for economic theory and policy. Taking as a
starting point Kenneth J. Arrow's 1962 paper Learning by Doing, they explain why the production of
knowledge differs from that of other goods and why market economies alone typically do not
produce and transmit knowledge efficiently. Closing knowledge gaps and helping laggards learn are



central to growth and development. But creating a learning society is equally crucial if we are to
sustain improved living standards in advanced countries. Combining accessible prose with technical
economic analysis, Stiglitz and Greenwald provide new models of endogenous growth, up-ending
thowhe thinking about both domestic and global policy and trade regimes. They show well-designed
government trade and industrial policies can help create a learning society, and how poorly
designed intellectual property regimes can retard learning. They also explain how virtually every
government policy has effects, both positive and negative, on learning, a fact that policymakers must
recognize. They demonstrate why many standard policy prescriptions, especially those associated
with neoliberal doctrines focusing on static resource allocations, have impeded learning. Among the
provocative implications are that free trade may lead to stagnation whereas broad-based industrial
protection and exchange rate interventions may bring benefits—not just to the industrial sector, but
to the entire economy. The volume concludes with brief commentaries from Philippe Aghion and
Michael Woodford, as well as from Nobel Laureates Kenneth J. Arrow and Robert M. Solow.
  capital augmenting technological progress: Outsourcing Economics William Milberg,
Deborah Winkler, 2013-04-29 Outsourcing Economics has a double meaning. First, it is a book about
the economics of outsourcing. Second, it examines the way that economists have understood
globalization as a pure market phenomenon, and as a result have 'outsourced' the explanation of
world economic forces to other disciplines. Markets are embedded in a set of institutions - labor,
government, corporate, civil society, and household - that mold the power asymmetries that
influence the distribution of the gains from globalization. In this book, William Milberg and Deborah
Winkler propose an institutional theory of trade and development starting with the growth of global
value chains - international networks of production that have restructured the global economy and
its governance over the past twenty-five years. They find that offshoring leads to greater economic
insecurity in industrialized countries that lack institutions supporting workers. They also find that
offshoring allows firms to reduce domestic investment and focus on finance and short-run stock
movements.
  capital augmenting technological progress: The Great Polarization Rudiger von Arnim,
Joseph E. Stiglitz, 2022-12-13 Inequality of income and wealth has skyrocketed since the 1970s. As
the super-rich have grasped the vast majority of the gains from economic growth, labor’s share of
income has declined. The middle class has stagnated, and those at the bottom have become even
worse off. Persistent structural discrimination on the basis of race and gender exacerbates these
economic disparities. The Great Polarization brings together scholars from disparate fields to
examine the causes and consequences of this dramatic rise in inequality. Contributors demonstrate
that institutions, norms, policy, and political power—not the “natural” operation of the
market—determine the distribution of wealth and income. The book underscores the role of ideas
and ideologies, showing how neoclassical economics and related beliefs have functioned in public
debates to justify inequality. Together, these essays bear out an inescapable conclusion: inequality is
a choice. The rules of the economy have been rewritten to favor those at the top, entrenching the
imbalances of power that widen the gap between the very rich and everyone else. Contributors
reconsider the data on inequality, examine the policies that have led to this predicament, and outline
potential ways forward. Using both theoretical and empirical analysis and drawing on the knowledge
of experts in policy, political economy, economics, and other disciplines, The Great Polarization
offers a kaleidoscopic view of the processes that have shaped today’s stark hierarchies.
  capital augmenting technological progress: Technological Change and the Environment
Arnulf Grübler, 2010-09-30 Much is written in the popular literature about the current pace of
technological change. But do we have enough scientific knowledge about the sources and
management of innovation to properly inform policymaking in technology dependent domains such
as energy and the environment? While it is agreed that technological change does not 'fall from
heaven like autumn leaves,' the theory, data, and models are deficient. The specific mechanisms that
govern the rate and direction of inventive activity, the drivers and scope for incremental
improvements that occur during technology diffusion, and the spillover effects that cross-fertilize



technological innovations remain poorly understood. In a work that will interest serious readers of
history, policy, and economics, the editors and their distinguished contributors offer a unique, single
volume overview of the theoretical and empirical work on technological change. Beginning with a
survey of existing research, they provide analysis and case studies in contexts such as medicine,
agriculture, and power generation, paying particular attention to what technological change means
for efficiency, productivity, and reduced environmental impacts. The book includes a historical
analysis of technological change, an examination of the overall direction of technological change,
and general theories about the sources of change. The contributors empirically test hypotheses of
induced innovation and theories of institutional innovation. They propose ways to model induced
technological change and evaluate its impact, and they consider issues such as uncertainty in
technology returns, technology crossover effects, and clustering. A copublication o Resources for the
Future (RFF) and the International Institute for Applied Systems Analysis (IIASA).
  capital augmenting technological progress: The Endogenous Energy-Saving
Technological Change in China's Industrial Sector Xubo He, 2022-11-29 As improving energy
efficiency and increasing energy R&D investment may be the main means for China's industrial
sector to achieve sustainable growth, this book attempts to unify energy use efficiency and energy
R&D inputs into a standardized economic analysis framework. By distinguishing between energy
R&D inputs and non-energy R&D inputs, this book draws on the research paradigm of neoclassical
economics to clarify the basic concepts and endogenous mechanisms of energy-saving technological
progress as a logical starting point. Under the framework of the existing endogenous growth theory
analysis, the heterogeneous R&D inputs are divided into two different mechanisms that affect
energy use efficiency, namely factor substitution effect and energy-efficient input increase effect,
and a heterogeneous R&D input is constructed. This book constructed an analytical framework for
endogenous energy-saving technological progress in the industrial sector based on heterogeneous
R&D inputs; it established a mathematical model for the endogenous energy-saving technological
advancement of the industrial sector based on heterogeneous R&D inputs; it estimated the
energy-saving technological progress rate of 37 Chinese industrial sub-sectors from 1980 to 2010;
fourth, it has empirically examined the relationship between the heterogeneous R&D investment in
China's industrial sector and its energy-saving technological advancement rate.
  capital augmenting technological progress: Economics for Environmental Studies Alfred
Endres, Volker Radke, 2018-06-08 This textbook provides a concise introduction to micro- and
macroeconomics and demonstrates how economic tools and approaches can be used to analyze
environmental issues. Written in an accessible style without compromising depth of the analysis,
central issues in the public policy debate on environmental problems and environmental policy are
discussed and analyzed from an economics perspective. The book is meant as an introductory (and in
some parts intermediate) text for undergraduate students in environmental sciences without a
background in economics. It also serves as a companion for economists interested in a presentation
of the micro and macro foundations of environmental economics, in a nutshell. The second edition
has been revised, updated and extended in may ways, for instance by adding a microeconomic
section on environmental technical change, a discussion of the significance of technical change for a
sustainable development and a considerably extended macroeconomic section on economic growth.
  capital augmenting technological progress: Technology, Natural Resources and
Economic Growth Shunsuke Managi, 2011 Through a combination of global data analysis and
focused country level analysis, this timely book provides answers to the most pertinent country and
industry specific questions defining the current relationship between technology, natural resources
and economic growth. Technology, Natural Resources and Economic Growth will provide a valuable
resource for a wide readership including postgraduate students, researchers, academics and policy
makers working in the fields of environmental and ecological economics.
  capital augmenting technological progress: Business Environment A.C. Fernando, 2011
  capital augmenting technological progress: Labor Income Share Saumik Paul, 2020-10-01
This book is about labor income share, which measures the share of national income paid in wages.



The global share of income going towards labor is declining, which suggests a more unequal
distribution of income. This has sparked debates about fair distribution of personal incomes among
academics and policymakers alike. This book joins the discussion by bringing together recent
developments in theoretical and empirical research on labor income share and novel insights on the
measurement of the labor income share. The aim of this book is to help design policies to reduce
inequality and provide useful knowledge to academics, policymakers from government agencies,
policy aides in research institutions and think tanks, and broader audiences from public and private
organizations.
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