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Advanced Manufacturing: The foundation for a society that is
economically, socially, and environmentally sustainable:

Andrew Dettmer, Doug Gamble, Nina Gregg, Dan Swinney,
Max Ogden, and David Schweickart

This essay is a polemic. As such, we argue with broad strokes. We welcome debate on the
broad strokes as well as the details, knowing that such an exchange will refine and improve the
discussion.

We are thinkers and practitioners from the United States and Australia. Our views principally
reflect where we come from, but we are confident that our themes are an important part of a
global discussion.

We are arguing here for the singular importance of advanced manufacturing. Our emphasis on
advanced manufacturing is not because we love advanced manufacturing but because we think
it is necessary to achieve a next system that is democratic, equitable, sustainable, and
restorative. If we thought free beer would be as important/necessary, we would be advocating
for free beer instead of for advanced manufacturing.

Advanced manufacturing is very different from the popular image of industrial production.
Most modern plants are clean, generate few emissions, and are critical to industries as varied
as food processing, sustainable technology in solar and wind energy, and transportation.
Advanced manufacturing requires high skills and continuing education and pays better wages
than low-skill work.

We oppose several currents of thought: those that do not see the need for systemic change in
order to build a productive, inclusive, and sustainable society; those that see the “market,”
“market forces,” and corporate structures as inherently corrupting; and those that see the state
as the only vehicle for progressive change. We believe that the movement for the next system
must compete for its values and objectives within the market, the state, and civil society.

First among those values and objectives, support for social inclusion must be the basis of
decisions about building the next system. The world’s poor and marginalized people must be
able to achieve their self-interested objectives. To that end, we must make available to

! The authors wrote this paper as a contribution to The Next System Project to propose a concrete
application of next system values and principles. We are grateful to colleagues whose thinking and
experience helped shape the ideas expressed.
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everyone the ability to take advantage of local and global opportunities, to participate in
community and society, and to contribute to social and cultural life. We recognize that the
capitalist economy and its primary institutions have been and continue to be based on the
exploitation of workers from whom have been stripped ownership and control of their work
activity and their product. Moreover, our current global economy has been constructed around
race, gender, and empire in ways that have systematically disadvantaged people of color,
women, and nations outside the core. Signs of this living legacy are everywhere, and they must
be addressed with conscious intention if we hope to reach a next system that is constructed
differently—one that is democratic, equitable, sustainable, and restorative.

We use the concepts of High Road and Low Road in this paper. Low Road reflects a
commitment to self-interest with no concern for the impact decisions by those with power
might have on other stakeholders. There are abundant historical and current examples of Low
Road enterprises that are dangerous to work in, pollute the environment, pay poorly, and
benefit owners and investors in gross disproportion to other contributors and stakeholders. A
High Road perspective recognizes the centrality of all stakeholder concerns in achieving their
self-interested objectives, considers the impact of decisions on all stakeholders, and moves in
the direction of environmental sustainability, equity, quality of working life, workplace
democracy, and social inclusion. Currently, within institutions, organizations, and companies we
can find a mix of High Road and Low Road practices. As we work to promote and build the next
system, it will be both necessary and constructive to work collaboratively with enterprises
across a spectrum of High Road commitments and practices. We also recognize the necessity of
monitoring the intentions and emerging practices of next system enterprises and policies to
ascertain their commitments regarding High Road or Low Road operations. While attention to
High Road and Low Road practices usually focuses on business enterprises, we believe that to
ensure justice, High Road principles and practices must become the norm throughout the
market, state and civil society.

Introduction — Why Manufacturing?

The first industrial revolution in the global North was driven by the emerging private sector
seeking private and personal wealth. These motivations and associated practices gave us
modern society as we know it. Manufacturing revolutionized the productive capacity of the
world. It provided the setting for enormous breakthroughs in technology and production
systems. Employment in manufacturing and related enterprises raised millions of people out of
grinding poverty.

Manufacturing has a mixed legacy. Although credited with creating a middle class,
manufacturing also has an ugly history of externalizing environmental costs onto neighboring
communities and requiring many workers to engage in dangerous and dirty work. Meanwhile,
pervasive racism in the conduct of manufacturing shifted the heaviest environmental costs and
assigned the dirtiest and most dangerous jobs disproportionately to people of color. When
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hundreds of thousands of people in the United States lost their jobs in the wave of plant
closings in the 1970s and 1980s, the positive effects of manufacturing such as jobs and living
wages evaporated or relocated, leaving behind empty factory shells, industrial toxic
contamination, and massive urban blight. Even today, the mainstream economic and political
paradigm asserts that we must choose between jobs or environmental regulation, industrial
development or clean air and water. We posit ideas in this paper that negate these false
dichotomies. Manufacturing is as complex as are our society and culture. Manufacturing can
and must reflect the values and priorities of the society and culture we envision, as it can be a
strategically powerful tool to help facilitate building the next system.

Advanced manufacturing is a necessary driver of the transformation to the next system and its
development. An emphasis on advanced manufacturing is not counter to building a modern
state and civil society that care for and protect people and democracy—it is an integral part of
that effort. Indeed advanced manufacturing and the creation of the next system are
interdependent. To achieve a next system that is economically, socially, and environmentally
sustainable and restorative, we need democratic, equitable, sustainable, and restorative
policies, processes, and activities that generate incomes and produce the products necessary
for sustainable and restorative societies.

In order for advanced manufacturing to build the next system and not just accumulate more
wealth for finance capital, we will need to replace capitalist conceptions of growth and
development and to change dominant consumption patterns. We will need education and
policy that ensure appropriate use of technology for High Road purposes.

Advanced Manufacturing and the Next System

Changing the social relations of production—bringing labor and the public sector more
intentionally and strategically into all aspects of the creation of wealth—is central to the
transformation to the next system, but this is not enough. We also are fighting for equitable
distribution of wealth and the creation of sustainable and restorative communities. Due to
international market realities, the “advanced” sector of manufacturing is the main sector in
which the United States and Australia can compete. By “advanced”, we mean high-value added
manufacturing that is reflected in the product and/or the process as well as in relationships to
the supply chain. Typically work in advanced manufacturing at all levels utilizes sophisticated
technology that enhances both labor productivity and labor skills. Advanced manufacturing is
the only sector that can build a broad-based middle class: it creates social capital at work,
provides a decent standard of living, and is an engine for job growth, averaging more than 5
additional jobs created for every one job in in all sectors of the economy in the United States.?

2 Elizabeth Scott and Howard Wial, “Multiplying Jobs: How Manufacturing Contributes to Employment
Growth in Chicago and the Nation.” Center for Urban and Economic Development, May 2013.
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Our ultimate goal is a society, indeed a world, where all manufacturing is advanced
manufacturing, the enhanced productivity allowing for both full employment and a significant
increase in leisure time. (What sort of international trade policies will enable us to move in this
direction will have to be addressed. Race-to-the-bottom globalized free trade, pitting worker
against worker to see who will work for the lowest wage, is not the solution.)

With the right policies, investments, and direction, manufacturing can also be the epicenter for
innovation, creating the new processes and products that an equitable and sustainable society
requires. Finance capital has clearly displayed its destructive character with regard to our
productive capacity, middle class stability, and ecosystems. We must rebuild and reorient our
productive capacity as part of the transition to the next system.

At least three aspects of advanced manufacturing are critical for the next system: 1) its
relationship to our vision of an equitable, sustainable, and restorative society, 2) the fight for
regulatory policy and investments supporting the High Road in advanced manufacturing (and
against Low Road policies of neo-liberalism and finance capital), and 3) the tactical
opportunities for building alliances and momentum that a focus on manufacturing creates.

1. Manufacturing must be the foundation of a modern society that is economically, socially,
and environmentally sustainable and restorative.

We have an expanding global population requiring production of goods that are essential for a
comfortable and secure life. These material resources can be efficiently produced only by a
modern manufacturing sector in all countries. We face huge challenges to human health and
planetary ecology that can be resolved only with a manufacturing sector that creates products
with processes that are consistent with the development of equitable, sustainable, and
restorative societies. The movement to the next system must champion this focus on advanced
manufacturing as a crucial complement to our championing of a state that ensures democracy,
as well as economic and social security, for its people. Two international models for economic
and social democracy—the Emilia Romagna region of Italy and the Mondragon federation of
worker cooperatives in the Basque region of Spain—are anchored in strong regional
manufacturing-based economies and are instructive for us.

For manufacturing to achieve its full potential as the anchor of a sustainable society, it must
embrace High Road principles of design and management. There is much evidence that
enterprises, including manufacturing, are more likely to do well by almost every measure when
the actual work of the enterprises is designed and run by as many employees as is possible.
This is true even in the absence of what we might think is “worker control” of an enterprise.3

3 Fred Stahl, Worker Leadership: America’s Secret Weapon in the Battle for Industrial Competitiveness.
(MIT Press, 2013)
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Workplace democracy is a value that should be embraced by the next system. Workplace
democracy is best assured with worker ownership. In addition, forms of democratic control that
remove short term profits as a factor in the design and operation of organizations and systems
will drive socially and environmentally equitable and sustainable production of goods and
services in all economic sector.

2. The fight for regulatory policy and investments supporting advanced manufacturing and
against neo-liberalism and Low Road/exploitative finance capital is imperative.

The recent and continuing success by finance capital in securing its power over disinvestment
and capital mobility and in prioritizing monetized returns has had enormous social costs that
continue to increase. This is the systemic challenge. At one time a revolutionary owning class
used its wealth and power in ways that shored up its own position, but did provide substantial
if unevenly divided benefits to society as a whole. Now the most powerful part of the owning
class—a section of finance capital—is cannibalizing our common wealth and assets, beginning
with the destruction of our productive capacity with terrible impact on millions of people and
on the health of the earth. This is the time for a “change in social relations of production” when
a new revolutionary movement stops destruction of productive capacity and leads in its
redevelopment for a society guided by different values. These values are the foundation of a
society that is environmentally, economically, and socially responsible, sustainable, and
restorative. New investment strategies and regulatory policy are necessary to drive the new
Industrial Revolution, in which advanced manufacturing is central to strengthening our
communities and building a broad-based middle class, and is the epicenter for innovation of
new products and processes for the transition to and maintenance of an ethical and responsible
modern society.

Re-discovering, re-imagining, re-orienting, and re-building the manufacturing sector requires
combined and effective efforts in policy and in the market. We need worker-owned firms of
various kinds, and also entrepreneurs, managers, and investors developing cooperatives and
democratic social enterprises as well as privately held companies that perfect new processes
and products anchored in reusing and recycling what we have already taken from the earth.
Small, successful companies can be restructured and developed along High Road principles such
as worker ownership and cooperatives to maintain and expand high-skill jobs. The state must
use the power of regulation and reward to insist on and encourage the right investments,
practices, and processes. This requires powerful efforts at both federal and state levels in
funding research and development, high quality public education, tax policy that encourages
investment and provides a full social wage, and incentives and penalties that promote the
required big transitions for companies and in sectors.

3. New Strategic Partners and Tactical Allies are Necessary
Systemic change that includes re-orienting and re-building our manufacturing sector requires a

mass base and many strategic and tactical allies and systems. Critical for systemic change is
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engaging finance capital at its points of vulnerability and exposing its destructive character. We
must demonstrate a workable and compelling alternative to the destruction of our productive
capacity and health. We also must demonstrate that we are able to create modern
manufacturing in new forms, with new products and new processes informed by new values.
Winning over significant sections of the business community is essential (but insufficient) for
building a transformative movement and society. We need partners and allies committed to the
success and dominance of modern manufacturing informed by new values.

In the culture and performance of civil society we need debate as well as dialogue to engage
the vast majority of people to understand and support these changes in policy and practice,
even when they are unwelcome or painful, because there are better options than the current
system promises but routinely fails to deliver.

Our approach, while engaging the state, cannot rely solely on the state or the perception or
development of social democracy. We can segment capital, identifying and going after the Low
Road, as we win over owners, managers, engineers, and investors who value innovation and
production and are willing to be fair. We will find allies among capitalists who already share or
will be won over to the vision and values of the next system and others who see tactical benefit
in their alliance with our movement. This reality will surprise skeptics who see only state
solutions and may be difficult for many of our allies on the left who see any engagement in the
market as corrupting and who regard corporations in general as necessarily and always the
enemy.

Broadening our base of allies is essential if we are to be successful in the electoral and political
realm and win the state’s commitment to full employment and other necessary economic,
social and environmental policies. A battle seen only as labor vs. management or as anti-
business across-the-board will not succeed, but one framed as good business vs. bad business,
High Road vs. Low Road, sustainable vs. unsustainable, can be successful in building broad-
based coalitions. The same opportunities can be pursued by the effective use by labor of capital
strategies.

One component of this approach is explicitly focused on creating a mutual bond between the
manufacturing sector and community residents. Projects like those in Emilia Romagna and
Mondragon have built up material experience implementing and maintaining the institutional
cross-sector alliances necessary to succeed with this piece of the larger vision.* This
interdependent relationship can and must be designed to increase social inclusion, reduce

% Nichola Lowe, Julie Stern, John Bryson and Rachel Mulhall. “Working in a New Generation: Youth Job
Creation and Employer Engagement in Urban Manufacturing.” Association of Collegiate Schools of
Planning Annual Conference, Houston, TX. October 2015.
http://nicholalowe.web.unc.edu/files/2015/06/Lowe-et-al-APA-Paper-2016.pdf Accessed July 20,
2016. Marianne Ekman et al, Learning Regional Innovation: Scandinavian Models (Palgrave McMillan,
2011).
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income and wealth inequality, promote self-determination and economic, social, and political
development to overcome poverty and conflict after decades of deindustrialization and
disinvestment in inner cities and rural areas in North America and elsewhere. We must make
available to everyone the ability to take advantage of local and global opportunities, to
participate in community and society, and to contribute to social and cultural life.

Growth/Development

The role of economic growth in the next system is both complex and contested. Transformation
to the next system must confront the reigning definition of growth and the inevitable
destruction which unqualified capitalist growth demands. This has implications for regulatory
policy, for investment, for everyday life in our communities, and for our current infrastructure.

Many “progressives” are at best ambivalent about growth, correctly believing that as long as
economic growth and development are driven by the imperative of private profit, it inevitably
leads to environmental crisis, devastation of countries and regions by war, deepening poverty
in sections of the world, and a culture of consumerism based on the acquisition and use of
products that are often destructive to the human condition and to our environments.

There is enormous global social need for increased development of our industrial and
technological capacity. In contrast to the prevailing mindless commitment to unqualified
growth, we need to use our productive capacity to create the products that are needed for a
better world. We need certain kinds of growth for specific purposes, and we need growth to
elevate health, renewable energy, quality of life and sustainable communities, employment
opportunities, and increased human and ecosystem well-being.

We offer a vision of transformative development that re-directs our productive capacity to
reduce environmental devastation and human suffering through dramatically and quickly
expanding renewable energy sources and the global infrastructure for housing, public health,
education, communications, sustainable transportation, food production, and the production of
goods people need for self-determination and creative lives.

The next system must be built and maintained within the constraints of ecological
sustainability. As Herman E. Daly argued years ago, and is even more evident today, the macro-
economy is a subsystem of a larger and finite and non-growing ecosystem. Thus, sustainable
development requires that “the economic subsystem must not grow beyond the scale at which
it can be permanently sustained or supported by the containing ecosystem.”® The capitalist
growth model, as currently practiced, cannot operate within this constraint.

> Herman Daly, Beyond Growth (Beacon Press, 1996), 28. Daly’s concept of throughput explains why the
current system leads inevitably to environmental catastrophe. For a sustainable economy and
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The transportation sector provides an example of the kind of economic development (or
growth) necessary for the next system. According to a useful article by Philip Longman in the
Washington Monthly, in the US, highways are crowded with thousands of large long haul trucks
burning fossil fuels, polluting the air, sickening their drivers, and making car travel for people
both unpleasant and dangerous. It would be much more efficient and safer if the goods
currently moved by trucks were carried by rail, but the US has consistently failed to invest in rail
infrastructure for freight or for passenger service.®

The potential public benefits from increased rail capacity are considerable. Electric trains are
more powerful and cheaper to maintain than diesel and could be powered by wind-generated
power (thus no longer requiring burning fossil fuel for the electricity). Public financing of rail
infrastructure upgrades could give governments the leverage to require passenger service on
rails carrying freight. Highways could become safer to use and less costly to maintain.
Perishable goods could move long distances without the huge cost and carbon footprint of
trucks and planes. Moreover, when productive capacity is directed to processes and products
needed for equitable, sustainable, and democratic communities, we are likely to need less or at
least different long-haul capacity.

A next system approach to transportation calls for public investment decisions made without
the requirements of Wall Street. Such an approach would require advanced manufacturing
capacity and the use of sophisticated technology, and would create many well-paying
construction and manufacturing jobs. This is but one of many examples of economic
development/growth initiatives that are needed for a sustainable future.

As Longman reminds us, “The choice of infrastructure projects is de facto industrial policy; it’s
also de facto energy, land use, housing, and environmental policy, with implications for nearly

environment, it is requisite that “the flow beginning with raw material inputs, followed by their
conversion into commodities, and finally into waste outputs be within the regenerative and absorptive
capacities of the ecosystem.”(28). See also William McDonough and Michael Braungart, The Upcycle
(NorthPoint Press, 2013.)

6 “In a study presented to the National Academy of Engineering, the Millennium Institute, a nonprofit
known for its expertise in energy and environmental modeling, calculated the likely benefits of an
expenditure of $250 billion to $500 billion on improved rail infrastructure. It found that such an
investment would get 83 percent of all long-haul trucks off the nation’s highways by 2030, while also
delivering ample capacity for high-speed passenger rail. If high-traffic rail lines were also electrified and
powered in part by renewable energy sources, that investment would reduce the nation’s carbon
emission by 39 percent and oil consumption by 15 percent. By moderating the growing cost of logistics,
it would also leave the nation’s economy 10 percent larger by 2030 than it would otherwise be.” Philip
Longman, “Back on Tracks,” Washington Monthly Jan/Feb 2009.
http://www.washingtonmonthly.com/features/2009/0901.longman.html
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every aspect of American life going far into the future.”’ Planning for growth and development
in the next system means planning and policy for employment, energy, land use, housing,
education, agriculture, family, environment, immigration, social cohesion, recreation, and
more.

Consumer Economy

Our economy currently depends on our acquisition (consumption) of manufactured products.
Current assumptions about economic growth increasingly depend more on what people buy
than on what they make or do, as people have come to be identified by capitalists and most
economists as consumers, not workers. There is the kind of consumption that is encouraged
under capitalism and a different kind of consumption that would be encouraged in the next
system. Gaining broader control of the means of production by those committed to the next
system can allow us to alter both what is produced and how it is produced. By changing the
patterns and habits by which goods are produced, promoted through advertising, sold,
exchanged, and distributed, we can use the power of the market, the state, and culture in civil
society to change the consciousness of individuals about consumption and its role in making
and defining our society and our lives.

When creating individual wealth is the key criterion for what is produced, as is the case under
capitalism, we are surrounded by products that are unhealthy physically, emotionally,
intellectually, and environmentally. The products and processes that produce them further
degrade the ecosystems of the planet. Goods are designed to fail and/or fall apart so more can
be made and sold. We have nuclear weapons and toxic ‘cleaning’ supplies. Beginning with the
movement that is creating the next system and an equitable, democratic, and sustainable
society, we can encourage acquisition/consumption that is consistent with the common good
and general goals of economic, social, and environmental sustainability and restoration. This is
a whole system approach to shared responsibility, not (only) an issue of morality or individual
behavior, as is suggested in “anti-consumer” or “anti-growth” literature.

Our regulatory system has to be fully engaged to punish producers and consumers of goods
that are acting in ways that are contrary to the health of society. We can change behavior of
companies, investors, and consumers through incentives, regulations, and penalties. For
example, today, Patagonia (among other firms) will repair its products for customers to reduce
the overall volume of goods instead of only selling new goods. There is a market incentive for
this seemingly counterintuitive position, because it may increase Patagonia’s profits as there is
increasing consumer loyalty to brands that are thought to advance sustainable practices.

7 Longman, “Back On Tracks,” Washington Monthly, Jan/Feb 2009.
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The discussion of consumption, like the discussion of growth and development, must always be
advanced in the context of a global perspective. What is possible or desirable or needed in a
very poor region or country can be quite different from what is possible or needed in a wealthy
country or region. This has a great deal to do with extreme variances in living standards, access
to energy, local and regional culture, and systems of distribution. We cannot look at
consumption only from the perspective of societies like the US, Europe, and Australia that have
high levels of wealth in comparison to the rest of the world.

As with the question of growth, we need a powerful state apparatus to bring about the changes
in consumption that we recognize are necessary. Creating the coalitions that will achieve this
kind of transformation requires acknowledging that manufacturing has both a positive and
negative aspect, as do growth and consumption.

Technology

Our daily lives and world have always been transformed by innovations in technology. Today
these transformations are occurring in many areas, including artificial Intelligence, robotics,
additive manufacturing, and big data. In a capitalist system, these developments lead to
dramatic job loss, deskilling, surveillance, and concentrated private sector control of
information. The pace at which technology is developing and influencing work and employment
is dramatic and presents complex challenges. World Economic Forum founder Klaus Schwab
recently commented on the potential for advanced manufacturing and technologies to widen
the gap between rich and poor: “...my biggest concern (is that) the fourth industrial revolution
will ...increase the inequality which we have.”®

In the next system, these continuous advances in technology can and will be used to improve
the living and working conditions and security of all people and to address the crises in the
environment. People can and do control and guide the use of technology; our challenge is to
guide that use for the common good rather than for the interests of finance capital.

As with development and acquisition of consumer and consumable goods and consumer
behavior, direction and control of the application and impact of technology occurs in the
market place, through the power of the state, within households and with the influence of civil
society. We can advance our commitment to constant innovation in technology and demand
that it is explicitly and strategically linked to investment in social inclusion, equity, sustainability
and community development. For example, Mondragon was the first region in Spain to
embrace robotics, with the resulting impact on local communities of expanded employment
through greater market share.

8 Pan Pilas, “Davos elite urged to pay heed to global inequality.” Chicago Tribune January 19, 2015,
Section 2 page 1.
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The power of new technologies in transforming global society is enormous and it is not
inevitable that the outcomes will be what we would choose. Any technology can be designed
and applied various ways. It can deliberately deskill work, placing more power in management,
as has been the case with Taylorist systems in mass manufacturing, or it can be designed to
enhance skills and innovation by workers. It can lengthen or shorten the work day or year.

Unless we cease the exploitative and damaging use of new technologies by capital and instead
direct their focus to development that is sustainable and restorative, the vision we offer will not
be realized. We need to describe the kinds of workplaces, communities, social relations, and
societies we want, and then direct how investment in technologies and associated advanced
manufacturing will move us in that direction.

Conclusion

The transition to the next system cannot occur without a vision of the world we want and need.
A vision is not a plan, however, so we need to develop tactics and strategies with which to
move forward. We believe advanced manufacturing is an essential component for creating a
just and sustainable world and we consider changes in current patterns of growth,
consumption, and technology as necessary parts of the transition.

We will need other crucial components as well. We encourage people who read this to think
about and share ideas especially about changes in education, investment, trade, and public
policy that can advance this work. For any of this to occur, we also need to develop the political
will to achieve these seemingly impossible objectives. We welcome your comments on and
responses to this essay, which can be emailed to us at: whatistobedone2016@gmail.com.

For more information on the state of modern manufacturing:

The Facts about Modern Manufacturing, 8th Edition. The Manufacturing Institute, 2009.
http://www.themanufacturinginstitute.org/~/media/D45D1F9EE65C45B7BD17A8DB15AC00EC/
2009 Facts About Modern Manufacturing.pdf

Morrison, Tom, Emily S. DeRocco, et al. 2011. Boiling Point? The Skills Gap in U.S.
Manufacturing. Deloitte Development LLC.
http://www.themanufacturinginstitute.org/~/media/A07730B2A798437D98501E798C2E13AA.
ashx

National Association of Manufacturers. “Facts About Manufacturing,” November 2012.
http://www.themanufacturinginstitute.org/Research/Facts-About-
Manufacturing/~/media/A9EEEQO0EAF04B2892177207D9FF23C9.ashx
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