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Abstract

Six-million years ago people invented beds and pillows. It might have been fifteen-million 
years earlier, but the statistics are a bit difficult to dig up. Someone probably made a career 
out of making beds, and then hired others.1 It's the first known use of technology, but not the 
world's oldest business. Work changes are always about technology. 

Technology changes everything including a good nights sleep, sometimes to a poor night's 
sleep as we worry about the future. It creates new products that improve our lives and work. 
It enhances manufacturing to improve productivity, meaning less labor. It creates new 
medical treatments. It also destroys many jobs. It moves relentlessly toward the future.

What does this mean for our future work? It's complicated. Understanding what is changing 
and why, is required to understand, adapt, innovate, and prepare for the next fifteen years. 

This Part 1 provides an overview of what is happening, or not happening, in the workplace, 
government, education, and in society. Part 2 will look at specifics in work and education. 

Important note on authoritative references.

The pace of change

The pace of change since that time when the beds and pillows were invented has steadily picked up 
pace, so that technology drives change faster and faster, building on itself. It's exponential–the pace of 
change chart line is going nearly straight up. And not only do things change very fast, we have to adapt 
very fast, and even our social leanings change. Surprise! We are now solidly in our Fourth Industrial 
Revolution2. It's digital. The ground is shifting again.

Whether we're stitching together beds or computer code, our jobs are likely to change for the better. 
More of them will be less monotonous or won't require as much manual labor*. Manual labor and 
disease are killers. People in the 20th Century when Social Security was created, were only expected to 
live 60 years on average. Technology has extended life expectancy to 78 years, and most people–the 
mathematical mode–will live to at least age 86, although obesity is now reducing this. 

*A substantial number of people want boring jobs. Supporting their families is their only 
objective. Additional education, training, and responsibility is often seen as an unwanted or 
even unattainable burden. Shaping the future has to be done with care. 

The downside of this change is that as jobs are displaced by technology, there is no one-to-one job 
replacement. The person holding the job that's getting replaced will either have to get retrained or lose 
employment. People entering the job market need to know these new skills, or they won't get hired. 

According to Georgetown University’s Center on Education and the Workforce, 99% of all 
new jobs created since the Great Recession require some formal education beyond high 
school.
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Education is a major problem

“Fifty years ago, the U.S. had the best-educated workforce in the world. But we've been backsliding 
while other countries have zoomed ahead of us.”  "The result is that millennial workers in the U.S. are 
now tied for the lowest level of basic skills in the industrialized world.” Tucker and Betsy Brown Ruzzi
wrote in a policy brief "Message to America.3"

College isn't necessarily the answer. Education will be fully addressed in a separate white paper: 
Preparing For The Future of Education. 
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What is changing, and is it important?

Automation has historically brought us major benefits. For example, As automation frees our time, it 
increases the scope of what is possible, we invent new products, new ideas, new services that command
our attention, occupy our time and spur consumption, and those irritating Fidget Spinners. 

People who are displaced move on to other jobs, often within the same organization. In the early days 
of the US, people were mostly tied to food production. Change has been revolutionary. MIT gives the 
example of farming, which went from 40% of jobs in 1900 to 11% today. People are now occupied in 
businesses that hardly existed a century ago, such as health and medicine, finance and insurance, 
electronics and computing, and credit counseling. Technology creates jobs while displacing others. 

But there are also dangers here. Those displaced need to be prepared and have help to change to new 
jobs, or the displacement is devastating. The US Rust Belt cities are testimony to the devastation 
caused by technological change and outsourcing. We need to bring back rust. Communities also need to
guard against widespread job loss, which can be done by diversification, so that wiping out a type of 
industry doesn't eliminate all jobs.

Sometimes gains are wasted. In the US and other Western countries, as companies gain efficiency, the 
gains go to the top 1% and don't help people very much. And then there is Saudi Arabia, which has 
raised living standards like other countries, while frustrating many other human strivings. 

In many developing countries, companies, employees, business clients, and consumers tend to be 
exclusive trading circles so that the economic benefit and opportunities never reach the wider 
population. It's imperative that we maximize the benefit to all of us, not just the privileged.   

Being forewarned provides time and opportunity to address coming changes in constructive ways that 
prevent devastation of jobs, homes, and communities. The book Our Towns4 provides examples of 
communities who were devastated by employers leaving. To recover they used various ways to 
improve work force education, diversify the types of employment in the area, make their communities 
attractive, and include new industries in guiding their education and workforce development.  

Service jobs

We are primarily a service economy (80%). We provide services rather than goods. Technology makes 
us more proficient at some of our jobs, such as providing reporting and analytic tools for managers and 
accountants. For some it does away with their jobs, such as legal researchers whose tasks can be done 
by computer algorithms, and radiologists whose jobs can be done by computer programs. 

Many retail stores are being eliminated by online companies like Amazon. Clerks at store checkouts are
only needed for special circumstances. But at the same time, Amazon has created a large number of 
warehouse and other jobs. Walmart created new services, such as ordering items from online expanded 
inventories, and ordering groceries online with delivery to homes or waiting automobiles. Creating new
jobs while replacing older ones has been the consistent history of technology.  

Construction and maintenance

Construction and maintenance aren't likely to have major changes. We need houses and highways built,
cars repaired, and sewers and songs unplugged. 
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Manufacturing

Manufacturing is only 12% of the economy, and employs only 9% of the workforce. Most jobs have 
been eliminated by technology or exported to countries with lower wages. Manufacturing jobs are 
targeted for more technological innovation. But someone has to program, oversee, and repair the 
robots. 

A lot of jobs will be displaced. The lower the person's educational level, the more likely their job 
will change. In the past people could go to cities to find jobs. Those jobs now require more 
education and are out of reach for those without post-secondary education. Refer to Chart 1, 
Automation and Work Displacement By Occupation. 

Job types that will change over the next fifteen years

Brookings Institute findings are that “almost no occupation will be unaffected by technological change 
in the AI era.5” There is a distinct indicator of which jobs are likely to change, across all job types. Jobs
that are repetitive and don't require human judgment or interaction are likely to be automated. This 
includes legal researchers, radiologists, and people who put widgets together. 

“Some of the most vulnerable jobs are those in office administration, production, transportation, and 
food preparation. Such jobs are deemed “high risk” with over 70 percent of their tasks potentially 
automatable. All of these either involve routine, physical labor or information collection and processing
activities.

“High risk” jobs represent only one-quarter of all jobs, however, in places like St. Louis and Kansas 
City, nearly 50% of jobs may be affected. The remaining, more secure jobs include a broader array of 
occupations ranging from professional and technical roles with high educational requirements to low-
paying personal care and domestic service work characterized by non-routine or abstract activities and 
social and emotional intelligence.” 

See Chart 1, Automation potential by major occupation group, 2016. 
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Chart 1, Automation potential by major occupation group, 2016. Brookings Institute
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Requirements for new job types

New types of jobs aren't your old jobs. Collaboration, partnerships, agility and design thinking, 
creativity, problem-solving, people skills will be needed. Unfortunately these aren't skills taught in the 
school system, which will be the subject of the white paper, Preparing For The Future Of Education.

Kochan and Dyer6 found that future competencies needed for work of the future tend to fall in three 
major categories.

“One is technical skills, or the knowledge and capabilities that are specific to occupations or jobs. 
Increasingly, particularly in companies that gravitate toward the augmentation approach to automation, 
these competencies will relate to what generally are described as information technology skills such as 
graphic design, coding, simulation modeling, and data analysis.” 

“A second set of competencies relates to learning and innovation—or behavioral—skills such as 
creativity, critical thinking, teamwork, problem solving, communication, collaboration, 
negotiating skills, and the like. These are particularly important for those who find themselves in or 
wanting to join companies that choose to implement high-road workplace practices.”

“The third set of competencies has to do with so-called life and career skills—socio-emotional  
attributes such as initiative and self-direction, flexibility and adaptability, personal responsibility,
accountability, and agility—that help workers navigate in complex and rapidly changing work 
environments.”

Kochan and Dyer made their book Shaping the Future of Work: A Handbook for Action and a New 
Social Contract (MITxPress, 2017), available at a very low price in ebook form.  

Various writers site the relevance of such skills as creativity, art, music, and interpersonal skills being 
necessary to a person's long-term adaptability and sustainability. In the book Our Towns, many 
recovering cities link arts to technological success. 
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Chart 2, Automation and Work Displacement By Occupation 

Markets and the economy are also changing 

The US population stopped its growth phase in 2007. Europe stopped decades earlier. With the lack of 
population growth, markets won't grow much. This means companies have to get their profits 
elsewhere, like from saving on wages and jobs, or from developing countries. Much of technology has 
peaked, so new products and product improvements on many products won't be coming. Consumer 
electronics will see very little technological change. Profits will have to come from elsewhere.

Medical and technology innovation are two large areas of future growth. STEM, Healthcare 
Professions, Healthcare Support, and Community Services will be the fastest growing occupations, but 
also will require high levels of post-secondary education.7 

In studies, people aren't wanting more and more of more and more. Consumerism is cooling.8 And 
Millennials either want a different lifestyle or are simply too broke to buy things. Profits have to come 
from elsewhere. The economy, while stabilized by everyday costs of living, actually runs on consumer 
discretionary spending9, which is money people can spend freely, which currently is soft. 

With salaries for the lower half of the economic scale not improving much, their personal 
credit debt at record and potentially unsustainable levels eroding their discretionary funds, and
they are the main discretionary spenders, profits have to come from elsewhere. Otherwise 
without these components to the market, we can go back into recession.
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The economy has grown at only an average 2% annual rate since the Great Recession10, with around 
2% inflation, and it has been a long period of growth with stock market corrections needed. “Roughly 
half the nation's business economists think the U.S. economy will slip into recession by the end of next 
year, and three-fourths envision such a downturn beginning by the end of 2021.”11  This is driven by the
US economy and the world economy, which is struggling. Companies retreat from hiring during 
uncertain economic times.

Unlike the era following WW2, the markets are not going to drive the economy, jobs, and wages to the 
extent they once did. 

Regional impact 

For a county or region, this means that the 35% of people who only have high school diplomas, their 
jobs are likely at risk in the long-term. This kind of widespread job loss will have major implications 
for those family's economic viability, medical care, and retirement. It can add substantial need for 
government benefits. It can erode the area tax base while adding benefit burdens. These are the 
economic conditions of Louisiana and Mississippi, the poorest States in the US with the highest 
dependencies on government benefits. 

Some areas, like St. Louis and Kansas City12 are likely to have half of their jobs affected by 
automation. Major educational assistance will be needed to keep people in the workforce.  

Additionally, those areas most affected by a loss of jobs to imports, experience lower rates of marriage 
and fertility, and a drift from supporting moderate to more extremist political candidates in 
congressional and presidential elections.13

World leaders express the worry that persistence of this gaping economic divide will do more 
than just limit economic growth; it could even threaten the future of our democracy, just as 
extreme inequality has done in other countries in years past.14

The US Middle Financial Class has hollowed out, leaving our income across our population looking 
like a barbell, with half the population on the low end, and half on the high end. Those with the 
education and training employers look for, do very well economically. Those who lack that skill and 
education sink to the bottom. 

Half of US households don't pay Federal Income Tax. Most of them draw government benefits, such as 
EITC. 

While raising yourself up the stairs by your shoestrings may be an American value, many people are 
providentially hindered from improving their chances in the economy. It's up to the rest of us to help 
them find a way up. We all benefit with a better economy and less need for assistance if we do. 
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Short term job outlook – two years out

For a look at the very short term, Georgetown University found in their study: Job Growth and 
Education Requirements Through 202015. 

 Job Openings: There will be 55 million job openings in the economy through 2020: 24 million 
openings from newly created jobs and 31 million openings due to baby boom retirements.
[Note: 304,000 people retire each month. The number of new jobs created runs around 164,000 
a month. Each year the aggregate number of jobs increases by around .33%.]

 Education: 35 percent of the job openings will require at least a bachelor’s degree, 30 percent 
of the job openings will require some college or an associate’s degree, and 36 percent of the 
job openings will not require education beyond high school [short term].

 Fastest growing job areas: STEM*, Healthcare Professions, Healthcare Support, and 
Community Services will be the fastest growing occupations, but also will require high levels of
post-secondary education.

 Skills: Employers will seek cognitive skills such as communication and analytics from job 
applicants rather than physical skills traditionally associated with manufacturing.

 * STEM: BLS.gov defines STEM jobs as careers where “STEM workers use their knowledge of 
science, technology, engineering, or math to try to understand how the world works and to solve 
problems.”

What can we expect from government

While it could be good for government to become involved, government has been very reluctant to 
become involved in economic, employment, and education affairs, except to exploit issues for their 
own gain. 

Trust in the US Government has been a 40 year slide, now standing at 17%16. The Congressional 
approval rating is identical: 17%17. In recent decades government has steadily decreased funding of 
higher education institutions, helping to send educational costs sky high, while sending more money to 
war and to debt interest. In local communities a promising program gets a good start, then the next 
administration is fundamentally opposed and cancels it. Government has proven over the decades to be 
unreliable as a funding partner. 

Currently politicians seem to follow the US Chamber of Commerce idea of rejecting anything 
that places any demand on the privileged role of business. Government is generally opposed 
to minimum wage increases, and in some areas even undermines or negates citizen ballot 
referendums. Issues with very high popular support are systematically ignore. 

The poor reputation of government for ignoring citizens is richly deserved. As shown by a Princeton 
and Northwestern University study18 over a 20 year period, what citizens want has hardly any affect on 
legislation. “The public is often thwarted through inaction,” The author states, “The wealthy and 
partisan extremists often succeed at stopping proposals that are popular.” They branded the US an 
“Oligarchy” rather than a Democracy. Representative government now serves special interest lobbying.
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The recent election of a “bomb president,” to clean out the government appears to have backfired. 

Expectations of a government role in anything appears dismal. 

What can we expect from employers?

People haven't had much confidence in business or government to be responsive to people for decades. 
But there is possible change in the air. 

Why are we in this position? It isn't your granddad's workplace anymore. Technological innovation and
markets grew wildly after WWII, and employment and wages were great. Families thrived. Employees 
stayed loyal to companies, and companies stuck around so that people could retire from them. 
Employees and even the community were regarded by the business as stakeholders (having a stake in 
the company). Investors grazed on stock dividends. 

Several things changed that work against jobs and wages. It's changes allowed by system19, so no one is
at fault. The business of business is making money, and it has no other defined obligations no matter 
how much people would like to think it does. 

Previously as productivity (quantity made per hour) rose, so did wages. Then in the 1960s productivity 
began to follow technological innovation in production rather than employee hours, so by the 1970s 
employee wages no longer followed productivity. As real wages flatlined, household income was 
buoyed by two incomes, compensating for the lack of real wage* growth.20 

* There is a battle every year between wages and inflation. Inflation erodes the spending power of 
money. Real wages is the actual spending power of money. It hasn't changed since 1970, and for 
the lower half of the income scale, has gone down. 

Corporate raiders began to buy companies and disassemble them, sell off their parts, and 
make the base company more profitable or get rid of it. Companies also began shutting down 
divisions that weren't profitable enough. This all resulted in job loss and destruction of 
communities. Investors liked what they saw in corporate raiding. Fewer jobs and lower wages
equals higher profits. 

Companies began acquiring their competitors for their technology and markets, and fired the 
employees. By the mid-1990s, “Merger Mania” became the name of the game, and it has continued to 
this day. Corporations also found they could export their work and supply chain needs to other 
countries with much lower wages, and this had profound negative impact on jobs and wages. 

Companies also restructured and eliminated tiers of middle management positions. They passed off 
former manager responsibilities to hourly employees and repositioned them as “exempt status” 
(management, not hourly) employees with no wage increase. Corporations are net job destroyers.21,22 
They eliminate more jobs than they create. 

Companies do what they have to, to make a profit and please investors. If they fail at either of 
those, they may go out of business and then no one has a job. They often fail because they fail to
innovate. To make a profit, companies either have to reduce costs or raise prices. Usually 
reducing costs means eliminating jobs. 
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The impact of these several decades of change on people's wages, for the bottom half of income 
earners, was a freeze on real wages from 1970 to today. Two wage earners are required for raising 
families, and now over 50% of households are single parent households, so are under a major strain to 
provide. Wages for people at higher skill and educational levels have done much better. 

The impact on jobs that pay living wages has been unmerciful. Full employment doesn't mean 
those employed can afford to live or raise a family. In my research, and that of other groups, it 
takes a family of two, an income of at least $12.00 an hour each ($24.00 total) to afford the 
basics, and in many cities it is twice that much.  Making the problem worse is that over half of 
households have single parent incomes. 

Investors keep intense pressure on companies to raise their profits every quarter so that stock prices go 
up. To do this, companies abandon research into technology that would produce innovation in 
production. So they have to buy other companies to get it. They don't do any employee training and 
expect employees to come to them fully trained. 

To maintain and increase profits, it's not a secret recipe. Companies have two general choices. 
1) Increase revenue by selling more or raising prices. 2) Decrease production costs by reducing 
labor costs, or using cheaper materials. Reducing labor is the common option. 

Middle size companies, including small businesses, make up around 90% of companies, and are better 
at creating jobs than corporations. But their competition is so intense many barely make a profit. They 
prefer to keep existing markets rather than expand. They hire more people than corporations and are 
responsible for around half of the nation's workforce numbers. 

Tech startups are the true technology innovators and create most of the new small business jobs.

Some have subscribed to the theory that reducing taxes and other ways of sending more money to 
business and investors would cause business to hire more people and raise wages. I personally have 
never seen a business I've managed in, from the largest to startups, ever mandate hiring more people. It 
just doesn't happen. During the last tax cut, companies didn't raise wages, add jobs, or bring back jobs 
from other countries, but instead bought back stock, with no impact on the worker or the economy. 

Enriching business to create more jobs and higher wages is known as Supply Side Economics, or 
Trickle Down Economics. That theory has been fully disproved.  

Most of the income growth went to the top 1 percent and especially the top one-tenth of one 
percent of the population, who spend almost nothing back into the economy, but instead save or 
reinvest it. The US is now suffering from the highest level of income inequality of any time 
since the 1920s.23 

Will business change?

On the one hand, in the current environment, business is likely to continue doing the things that it has 
been forced to do that help it, but are overall destructive to workers and wages. They have no reason to 
change, but do have intense pressure from investors to continue doing these things. Major investors sit 
on the Boards of Directors, which makes governing decisions, and CEOs have stock included in their 
compensation packages, so there is major leadership incentive to please investors.  

The only real hope is that as the labor market tightens, companies will pay higher wages to get good 
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employees, rather than reverting to technology to radically eliminate jobs.  

On the other hand, some CEOs and business schools have seen the danger signs and are promoting or 
adopting pro-social responsibilities. 

Harvard Kennedy School for Business and Government, has its Social Responsibility Initiative24. It's 
premised partly on the idea of business sustainability25. “Several investors today use Environmental, 
Social, and Governance (ESG) metrics to analyze an organization’s ethical impact and sustainability 
practices. Investors look at factors such as a company’s carbon footprint, water usage, community 
development efforts, and board diversity.” This should be on our wish list. 

MIT and its Sloan School of Management is promoting the idea of a Social Contract in which 
employees, companies, and government all recognize responsibilities to each other. I've explored this 
idea myself for years, and it's a really good idea in theory. But in the current political and business 
economic climate, I don't see compelling reasons why companies or politicians would do it. Politicians 
and business organizations like the Chamber of Commerce would more likely sabotage it, as they have 
been doing. Social Contract should be on our wish list. 

The Business Roundtable is a group of nearly 200 major US CEOs who are influential in government 
legislation. They recently put out a statement26 rejecting the primacy of stockholder interest in 
corporations, and instead noting the essential role of customers, employees, suppliers, and 
communities. Their statement wasn't without criticism from those who find it difficult to believe27. This
major change in attitude should also be on our wish list. 

Investors are also looking at their role in sustainability, including their role in income inequality28,29. 

How do we address the job and wage problem?

We have to address this systemic problem at a system level, which seems to be beyond our political 
leaders to see or acknowledge. Business leaders are looking at this, but a stock market correction, 
driving a light recession, as economists expect in 2020, will cause leaders to contract on spending 
again. 

We could organize as citizen unions that demand living wages and jobs. Or we could address it at a 
local level in which companies are tied to communities (important: not run by communities, which is 
Socialism). 

Good and enduring success has been attained in many communities through a consortium of  
local business, local educator, philanthropic organizations and local government. This seems to be
a recipe for success. 

The primary way we need to address this is to make sure people get the education they need
to stay employed in jobs that pay well. This is key to making our people and communities 
thrive, rather than seeing them slowly fade into poverty and ruin. This means lifetime 
education at work, community, trade school, and college, the subject of the next major 
white paper, Preparing For The Future Of Education.
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Personal Note

My primary interest is in seeing our young adults prepared by our educational system for the future of 
work and life, and seeing rural, mid-American, and worldwide communities restored to economically 
viable areas. 
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