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Special Background Briefing Book for
The Committee for Economic Development
Foreword
Members and Honored Guests,
We are pleased to once again provide you with this Briefing Book of selected
articles from the Oxford Analytica Daily Brief. They focus on some of the major
issues which are the subject of this year’s Spring Policy Conference.
Since its foundation in 1942, the CED has played a significant role in supporting
policy makers at home and abroad by delivering “well-researched analysis and
reasoned solutions to our nation’s most critical issues”. The aim of this Oxford
Analytica Briefing Book is to enrich your understanding of some of the issues
and challenges the CED seeks to address.

David K. Young
Global Managing Director
Oxford Analytica

Oxford Analytica is an independent, geostrategic consulting firm driven to
empower the world’s leading organizations to succeed in complex global
environments by providing expert insights and trusted judgements.
Founded in 1975, Oxford Analytica draws on a network of over 1,500 experts at
leading centres of learning around the world to deliver actionable, authoritative
and impartial insights into global events and trends. The firm’s reputation for
delivering trusted analysis is based on its Founding Principles and robust
analytical methodologies.
Be sure to take advantage of your complimentary access to the Oxford Analytica
Daily Brief using the information provided at the back of this Briefing Book.

Yours sincerely,
David K. Young,
Global Managing Director
Oxford Analytica
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February 1, 2018

Parental leave will be key in retaining global talent
Societal norms towards parental roles are shifting, especially among
younger generations
Inability to retain female talent in the pipeline is partly
responsible for the lack of women in senior roles
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26%
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Yet women remain underrepresented in senior
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Flexible schedules and paternal leave will also gain
importance as societal attitudes towards parenting change
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A series of studies in the past decade have shown that more women in
managerial and leadership positions make companies more profitable and
innovative. Yet despite legislation and measures to increase the proportion
of women in senior roles, they remain largely underrepresented: the highest
proportion is 35% in Eastern Europe.
There are several reasons for this disparity: cultural expectations of the roles
of men and women, inflexible work arrangements, long working hours, and
failure to bring women back to work after childbirth are among some of them.
The latter is especially important as little or no maternity leave means that
women quit their jobs to have children, and take longer to get back into the
workforce. Yet even with longer maternity leave, when women get back to
work, the need for flexible hours of part-time work leaves them with lowerstatus jobs and reduced incomes.

_ Societal expectations in the West are
shifting the role of men towards
greater participation with regards to
parenthood.
_ Employers could use flexible working hours to balance family and work
obligations in order to retain skilled
workers in developed countries.
_ Career gaps could become an
attractive tool in retaining talent -both male and female.

See also: Growing gender parity will aid global growth prospects -- August 4, 2017
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More women in senior management and board
positions are beneficial for companies’ bottom lines
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US guidance documents change will be transformative
Tuesday, February 27, 2018
Regulatory enforcement is likely to be weakened, but there are business and
professional benefits
In late January, the justice department issued a new ruling on ‘guidance documents’. These are
issued by the federal government’s departments when new laws are passed, to explain how the new
laws should operate in practice. The new ruling means that guidance documents will now be sources
of rule clarification and guidance only; failure to comply with those rules will no longer automatically
constitute a basis for legal action by the federal government.

US Attorney General Jeff Sessions (Reuters/Sait
Serkan Gurbuz)

What next
The new ruling implies weaker regulatory enforcement and a lower test of compliance with government
rules. Since guidance documents span the range of government departments from environmental
rights to consumer protection, federal health and safety, and civil rights, the change will be
transformative. The new ruling will lift the regulatory burden on companies and individuals since
violating guidance through non-compliance will be a weaker charge than being accused of violating a
law.

Subsidiary Impacts
◦ Complying with the Centers for Medicare and Medicaid and the Food and Drug Administration,
which rely on guidance, will ease.
◦ Doctors and hospitals will find it easier to defend themselves against allegations relating to
Medicare and Medicaid.
◦ Weakening guidance will make federal government enforcement actions harder to undertake,
including health and environmental.
◦ The new guidance policy will accelerate federal deregulation prioritised by the Trump
administration.

Analysis
The new ruling on guidance documents was issued on January 25, and is entitled 'Limiting Use of
Agency Documents in Affirmative Civil Enforcement Cases'.
Federal agencies routinely issue guidance documents on almost every aspect of government policy.
The documents set out the government's definition and analysis of laws passed by Congress. These
laws are both wide-ranging and often enacted at a general level, so guidance notes are issued to
detail the specific content of individual laws.
Guidance notes have in effect become quasi-regulations in some cases and "blurred the distinction
between regulations and guidance", the justice department says. It is this that the new ruling seeks to
end.

ACE cases
The new guidance notes policy builds on an earlier one that applied to the justice department, issued
by Attorney General Jeff Sessions on November 16, 2017. This justice department-specific policy
brought to an end relying on guidance documents in enforcing the law.
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The new pan-government guidance notes policy deals with affirmative civil enforcement actions (ACE)
by federal agencies and departments, where firms or individuals are sued on suspicion of failing to
adhere to regulations, including those issued as guidance notes. The policy distinguishes between
rules contained in statutes or regulations, and those set out in guidance notes: now, guidance
documents no longer create binding requirements.
The change will have a long-lasting impact on ACE actions. Previously, justice department lawyers
issued multiple enforcement actions based on a violation of, or non-compliance with, guidance rules.
Such actions will continue for violations of statutes, but not now for guidance documents.

Politics of guidance
Downgrading guidance documents in this fashion advances the long-standing Republican view that
excessive regulation trammels economic growth and job creation.
Congress passed the Paperwork Reduction Act in 1980, which created the Office of Information and
Regulatory Affairs (OIRA) to review draft regulation. Former President Ronald Reagan, by executive
order in 1981, greatly expanded the scope of review. Congress updated the act in 1995.

Trump continues the trend
Both during his presidential election campaign and now in the White House, President Donald Trump
has reiterated his priority to roll back regulation to boost economic growth. Trump's administration has
passed a major tax overhaul and reduction in late 2017 for this purpose (see UNITED STATES: Tax
impact depends how savings are used - February 1, 2018 and see UNITED STATES: Tax reform helps
Republicans, for now - December 20, 2017).
Trump has identified areas such as consumer protection and the financial sector, and regulations
about the environment and healthcare, for such regulatory rollback. Since entering the White House,
Trump's administration has withdrawn 469 pending regulations.

Trump wants to deregulate both for party and economic reasons

Trump's administration has also used the OIRA to slow the pace at which new regulations are
adopted, and the president has imposed a 'regulatory budget' on every government agency. This
budgeting policy compels each agency to make compliance with regulations cheaper for the private
sector, by limiting the aggregate costs an agency can impose on its sector each year.
There have been some dramatic acts of deregulation, notably in environmental protection rules. This
includes an executive overruling of the Clean Power Plan, which was devised under former President
Barack Obama. Other deregulatory actions are to follow in the environmental space (see UNITED
STATES: More green policy roll-back is coming - February 15, 2018 and see UNITED STATES: New tax
law will help energy sector - February 1, 2018).
The new guidance notes policy will have a large-scale impact on the enforcement of the Clean Air Act
since this depends on using guidance from the Environmental Protection Agency (EPA).
When pursuing a violation of the Clean Air Act, justice department lawyers file extensive memoranda
and briefs peppered with lengthy extracts from EPA guidance rules. These will refer to guidance
document rules concerning routine maintenance, proper mission assessment and best-available
control technology. EPA guidance documents are cited as providing fair notice of rules to those
accused of violating the Act.
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Business and social impacts
Even though deregulation is a lengthy process in many sectors, necessitating a process of public
consultations and hearings before a rule can be rescinded, the cumulative effect of the new guidance
documents policy is to dilute or excise existing rules.
The complexity of government regulation and the seemingly largely tacit role of agency guidance
documents in enforcing major aspects of federal policy in such areas as healthcare, food standards,
consumer protection and environmental standards will be unfamiliar to many in the US population.
However, many businesses and contractors will have wide experience of encountering such rules in
their workplaces and will notice the reduced 'red tape', an enduring promise of Republican
administrations.

Voters and industry will welcome deregulation, up to a point

Both they and ordinary voters will also notice a long-term decline in the enforcement of regulations in
environmental and other areas, which were designed and enacted to protect interests that have not
gone away.
Thus, despite the guidance document policy change, the underlying political debates will endure in
various sectors. The guidance notes policy could, therefore, be swung back under future White House
administrations.
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Carillion collapse may transform public-private deals
Monday, February 26, 2018
UK firm Carillion’s collapse draws attention to problems arising when the public and
private sectors work together
KPMG, the auditors of failed UK construction giant Carillion, were questioned by parliament on
February 22, while the chief executive of outsourcing firm Serco proposed an industry code of conduct.
Last month Carillion, the United Kingdom’s second-largest construction and outsourcing firm, went
into liquidation. It employed 43,000 people and had 2017 revenues of 5.2 billion pounds (7.4 billion
dollars). The company was delivering the high-speed London to Birmingham rail line, the Royal
Liverpool Hospital and the Qatar World Cup, as well as facilities management and rail and road
transportation services. The fall-out is shaking government and public confidence in working with the
private sector and lessons from the liquidation will inform future public-private partnerships (PPPs).

Carillion's Midland Metropolitan Hospital
construction site in Smethwick, Britain
(Reuters/Darren Staples)

What next
Governments are unlikely to move away from working with the private sector as demands for public
services will grow and raising taxes faces political resistance. To work more effectively with the private
sector, governments will have to share risk better between the public and private sector to improve their
commercial management of contracts. Service providers face shareholder pressures to put profits
ahead of growth but shareholders will put more emphasis on good business, rather than 'any'
business. The outsourcing sector will increasingly have to demonstrate more value for private
provision.

Subsidiary Impacts
◦ Governments will tighten up procurement rules in the wake of Carillion being awarded contracts
after issuing profit warnings.
◦ Insurers underwriting projects may raise capital requirements; outsourcers who are effectively selfinsuring might face similar pressures.
◦ The combination of long PPP contracts and the risks quickly erode profit margins, leading to more
considered risk pricing and raising costs.
◦ Government budgets are likely to remain under pressure across the world, slowing the outsourcing
market.

Analysis
Construction and service companies frequently fail but the last liquidation on this scale was in 2013
with Alpine, an Austrian construction company. Bad bids, bad accounting and bad risk management
characterise Carillion's collapse.
Carillion was highly leveraged by 1.5 billion pounds. Cost overruns are common in infrastructure
projects globally, and historically, nine out of ten projects experience cost overruns at an average of
about 40%, with the costs for one in three projects overrunning by more than 50% (see UNITED
KINGDOM: Carillion spurs public-private fears - January 15, 2018).

£1.5bn

Carillion's debts
Private sector takes on risk
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In the first week following the collapse questions abounded as to why contracts were still awarded to
Carillion after their three profit warnings. Governments are likely to tighten procurement rules, insurers
underwriting construction projects may increase capital requirements and outsourcers effectively selfinsuring against the risks their construction activity faces are likely to come under similar pressures.
Carillion's profit warnings in 2016 occurred because of delays and penalties for three key contracts
including the Royal Liverpool Hospital, and the cost of pulling out of construction projects in the Middle
East and Canada. Carillion also struggled to collect payments. Outstanding receivables, money owed
to the firm, rose from 13.0% of its sales in 2009 to 31.6% by 2016.
The collapse boils down to slim profit margins, cost overruns on key contracts, and delays in
payments.
These risks show that contracts that fully transfer cost risks to the private sector face daunting
challenges (see INTERNATIONAL: Partnerships are hard to implement - November 23, 2005).
Similarly, the 2012 collapse of several PPPs in Australia illustrated that fully transferring the risks from
the demand side offers no greater chance of success. Commercial models are being developed to
share the risks more flexibly between public sector owners and private sector providers.
The extension of London's Docklands Light Railway at Woolwich used a modified, 'de-risked' public
finance model -- a private contractor built the extension and shouldered the risk during the construction
phase, the period during which private involvement added the most value. Once the extension was
operating, the public sector guaranteed much of the debt, taking on the risk of losses.

Examples across the world show that contracts that fully transfer cost
risks to the private sector face daunting challenges

Financial pressures
The Carillion collapse also highlights the pressures construction companies are under to manage
their finances, in the face of cost overruns, project delays and vulnerability to interest rate rises raising
the cost of debt servicing.
Carillion's aggressive accounting of projects being delivered will lead to questions about financial
reporting for companies that have few assets and low profit margins while the financial markets focus
on their returns on working capital. Carillion reported a profit margin of just 3.3% in 2016.

Cost overruns
The cost overruns are also a symptom of underbidding. A key performance metric for construction
companies and outsourcers is their order book. Public procurement mechanisms continue to be
heavily weighted towards price.
In 2016, Carillion wrote down more than 1 billion pounds of unprofitable contracts. In 2013, Serco,
another service outsourcing provider, wrote down 450 million pounds in unprofitable contracts, nearly
half involving the UK public sector.
In practice, risk provisions for unforeseen events are the easiest budget item to remove to offer a
winning price. Governments are likely to improve at identifying lowballed bids and will clamp down on
this.

Austerity distorts outsourcing decisions
Austerity has motivated many outsourcing deals, enabling the public sector to reduce the amount of
capital it must provide upfront and enabling cheaper and locked-in prices to be found for services
provided.

© Oxford Analytica 2018. All rights reserved
No duplication or transmission is permitted without the written consent of Oxford Analytica
Contact us: T +44 1865 261600 (North America 1 800 965 7666) or oxan.to/contact

9

Oxford Analytica Daily Brief

®

2018 Spring Policy Conference

The Carillion collapse illustrates the flaws of this model. The key advantage of outsourcing is not to
avoid reducing or rationing public services but to attract more private money and find the most efficient
and profitable way of running a project.

Assessing the value of outsourcing
Parliaments, as well as the wider public, have re-opened the question of value-for-money for taxpayers
from outsourcing. In the same week as the Carillion collapse, the UK National Audit Office published a
report questioning the added value of private provisions in relation to their higher cost of financing.

Governments face political and public debates about taxation and
public services

This will increase pressures for transparency about profit, tax structures, executive remuneration and
the financing of public services through debt. More importantly, it will force the outsourcing sector to
demonstrate more explicitly the value of private provision of services and infrastructure. Governments
will face uncomfortable political and public debates about both raising taxes and reducing public
services.
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More US green policy roll-back is coming in 2018
Thursday, February 15, 2018
The Trump administration is reworking US environmental policies, partly to help industry
President Donald Trump sent his 2019 budget proposal to Congress on February 12. This includes
proposals to speed infrastructure project approvals and cut the operating budget of the Environmental
Protection Agency (EPA) by 26% and its staff by around 20%. The proposed cuts, which would include
climate-change-related programmes, are consistent with the Trump administration’s efforts to roll
back environmental regulations. This year will see policy fights over regulations for carbon emissions,
the nation’s waterways, biofuels and automobile emission standards.

EPA Administrator Scott Pruitt (Reuters/Kevin
Lamarque)

What next
Congress will likely water down the environmental aspects of the budget proposal. The EPA will still
likely lose funds. Meanwhile, the EPA will push to rewrite the Clean Power Plan and rein in Obama-eraproposed regulations that would have expanded the federal government’s authority to regulate US
waterways. Legal and political obstacles make it less likely the EPA will be able to reduce biofuel
standards derided by oil refiners or roll back ambitious new auto fuel efficiency standards.

Subsidiary Impacts
◦ The energy and agricultural industries will welcome reining in the waterways proposals.
◦ Relaxed emission targets would be a setback for electric-vehicle specialists but boost long-term oil
demand.
◦ Reducing the Renewable Fuel Standard, popular with corn-growers in rural states, would damage
the Republicans politically.
◦ Rolling back environmental regulations will spark environmental activists’ concern and see legal
challenges.

Analysis
This year, EPA chief Scott Pruitt will further push the roll-back of environmental regulations from former
President Barack Obama's time, after taking 17 deregulatory actions last year. The White House
estimates that the roll-backs in the proposed budget would save 600 million dollars compared with
2017.

$600mn

Estimated savings from environmental roll-backs in proposed budget
Clean Power Plan
Pruitt will take on the Clean Power Plan (CPP), which Obama proposed in 2015. It would have required
US power generators to cut carbon emissions by 32% by 2030 compared to 2005. Yet it was
challenged in the courts and thus not implemented (see UNITED STATES: Gas and courts will hinder
coal plans - October 17, 2017 and see UNITED STATES: Courts will slow energy deregulation - May
10, 2017).
The Trump-era decision to repeal the CPP is complicated by the 2009 Endangerment Finding court
ruling. This found that carbon dioxide is a pollutant that must be regulated under the Clean Air Act.
Many Republicans who doubt the scientific consensus behind man-made climate change want the
© Oxford Analytica 2018. All rights reserved
No duplication or transmission is permitted without the written consent of Oxford Analytica
Contact us: T +44 1865 261600 (North America 1 800 965 7666) or oxan.to/contact

11

Oxford Analytica Daily Brief

®

2018 Spring Policy Conference

Trump administration to challenge the Endangerment Finding, thereby allowing the government to
dismiss the CPP altogether.
Yet such a strategy would be unlikely to succeed, since the finding has already been adjudicated by the
Supreme Court. The court confirmed carbon dioxide's pollutant status.
Instead, the administration looks set to avoid a fight over the Endangerment Finding by rewriting the
CPP. This strategy will disappoint hard-line conservatives but is still less risk-laden politically and
legally.
Court challenges to a rewritten CPP are still likely. Democratic-led states would be concerned that the
government was not doing enough to combat climate change. Yet such moves would be unlikely to
see the more stringent emission cuts outlined under Obama retained.

Waters of the United States
The Obama administration proposed the Waters of the United States regulation in 2015. However, the
rule has not gone into effect because it too is tied up in the courts. The Waters regulation would have
greatly expanded the federal government's regulation of the nation's waterways.
Critics, including the agricultural and energy industries, argue that the proposed rule was regulatory
over-reach, because it would have expanded the federal government's reach over streams, ponds,
marshes and other minor waterways on private land. Environmentalists, in contrast, argue that the
regulation would have boosted US water safety.
In early February, Pruitt suspended the plan for two years, shortly before it came into effect. The EPA is
likely to rewrite the Waters regulation later this year, to curtail its requirements. A legal battle with
environmental groups may follow which would leave uncertainty over the regulation for years to come,
to industry's detriment.

Biofuel
Trump's EPA will also tackle the Renewable Fuel Standard (RFS). Former President George W Bush's
administration first put the RFS rule in place. It requires oil refiners to mix increasing amounts of
ethanol into the nation's fuel supply, to cut carbon emissions and to reduce US reliance on foreign oil.
The ethanol requirement has been derided as unnecessary by the refining industry, costing them
hundreds of millions of dollars annually. However, the RFS has strong backing from large corn
producers, many of which operate in swing states that are critical to Trump's political future and the
Republicans' hopes of keeping control of Congress in 2018.
Previously, the EPA had held out the possibility of cutting the RFS for 2018. Yet it relented under
political pressure (there were lobbying efforts in October and seven Midwestern Republican senators
said they would hold up Trump cabinet nominees if needed), instead increasing biofuel volume
requirements for this year.
Any cut to the RFS would require a complex deal between the EPA, White House, Congress and
industry. This is unlikely to happen in 2018, as midterm elections loom in November. Pruitt could,
however, grant more waivers for smaller refiners. This would chip away at the RFS, while avoiding a
major political fight.

Auto emissions
The EPA faces a showdown with California over fuel economy standards. California has long had a
waiver under the Clean Air Act to set its own fuel economy standards. As California is the nation's
largest automobile market, those standards have become de facto national rules.
California voted last year to move ahead towards Obama-era targets of nearly doubling the average
fuel economy for the fleet of new cars to 54.5 miles per gallon by 2028. The rule would encourage
automakers to build many more electric and hybrid vehicles.
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Some states will be more affected by Trump environmental policy
changes than others

However, Trump's administration has vowed to rescind the proposed targets, claiming they are too
onerous and costly for the automobile industry. Pruitt may choose to revoke California's long-standing
waiver and try to force the state to accept lower national fuel-efficiency standards. Yet California would
sue in response.
Pruitt has been coy on his plans, only saying that a review is under way and meetings with the
Californian authorities are planned. With high-profile fights over the CPP and the Waters rules, the EPA
may look to put off a battle over fuel emission standards for as long as possible.

Paying off?
The Trump administration's environmental regulation roll-back pledge has won praise from US
corporates, especially in the energy and agricultural sectors. Yet the probable effects for US industry
appear to be marginal and less important than broader market forces such as commodity prices.

Trump's environmental plans will not necessarily kick-start his
targeted industry sectors

For instance, in the coal industry, much of the deregulatory drive has been framed as ending a 'war on
coal' and reviving the struggling sector. Nonetheless, the coal outlook is still bleak. Faced with an
onslaught of cheap natural gas as well as wind and solar power generation that is already cheaper to
build in many areas, coal plants are closing in record numbers.
US government estimates forecast coal's share of the US power mix to continue declining, from 30% in
2017 to 29% in 2019. Just a decade ago, coal accounted for around half of US power generation.

Source: Thomson Reuters Datastream

© Oxford Analytica 2018. All rights reserved
No duplication or transmission is permitted without the written consent of Oxford Analytica
Contact us: T +44 1865 261600 (North America 1 800 965 7666) or oxan.to/contact

13

Oxford Analytica Daily Brief

®

2018 Spring Policy Conference

Multilateral regulation of crypto assets will rise
Monday, February 19, 2018
Coordinated policies, spurred by an upcoming G20 finance ministers' meeting, will help
institutionalise crypto assets
In March, the G20 summit in Buenos Aires will debate cryptocurrencies. Expanding institutional and
retail participation in the sector and the billions of dollars raised by initial coin offerings (ICOs) are
forcing governments to define policy, amid official scepticism and a price plunge that has wiped out
about half of the value of cryptocurrencies in the past six weeks.

A panel discussion at the Blockchain Summit in
Zug, Switzerland (Reuters/Arnd Wiegmann)

What next
ICO exuberance will prove to be fraught with dubious investments and frauds. This could happen at a
pace and extent mirroring the rise of ICOs. Overcorrection by regulators could exacerbate the turmoil,
but enforcement will prove difficult given the nature of the underlying blockchain technology and the
cross-border market. ‘Builders’ will increasingly enter to develop and deploy applications for
mainstream uses of blockchain, displacing the speculators that now dominate. Eventually, a more
mature and sustainable cryptocurrency market will emerge.

Subsidiary Impacts
◦ Bitcoin’s share of the cryptocurrency sector will fall as others enter; it is less than 40% from near
90% a year ago.
◦ Other countries could copy China’s restrictions on trading.
◦ The absence of a single asset custodian they trust and are familiar with will make institutional
investors cautious of crypto assets.

Analysis
Cryptocurrencies have been hailed as a classic bubble. Bitcoin, the most widely traded, started 2017 at
1,018 dollars per coin and set a high of 19,343 dollars on December 16 (see INT: Bitcoin 2017
prospects - January 16, 2017). In early January, a basket of ten cryptocurrencies delivered an annual
return of 1,800%.
Agustin Carstens, head of the Bank for International Settlements (BIS), subsequently described bitcoin
as "a bubble, a Ponzi scheme and an environmental disaster".
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The decision in December of the Chicago Mercantile Exchange and Chicago Board of Options
Exchange to start trading bitcoin futures allowed broader participation and hedging and shorting.
Established firms with larger balance sheets and operational scale came into the market (see
INTERNATIONAL: Cryptocurrencies interest has momentum - August 11, 2017). Dollar trading
volumes have increased as trading has shifted away from China towards the United States and Japan.
Open positions at the exchanges indicate that large traders are net shorting bitcoin while retail traders
are taking long positions. However, daily volumes remain in the single-digit thousands, and the
contracts are still settled in cash rather than coins, minimising the price impact (see INTERNATIONAL:
Bitcoin unlikely to cause a wider crash - January 5, 2018).

Bitcoin trading volumes
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ICOs
An ICO occurs when a company sells its initial batch of cryptographic tokens to raise capital. Buyers
believe that the cryptocurrency will perform well if the business does. ICOs raised 3.5 billion dollars
between January 1 and November 26, 2017, according to CoinDesk, a crypto assets news provider,
more than four times the amount raised by equity financings.
Over the past ten years, early-stage technology firms received around 3 million dollars each in US
series A and angel financing according to CB Insights, a technology investment data firm. The 165
ICOs from January-September 2017 received an average of 12.6 million dollars according to
CoinDesk. Factors driving the success of ICOs include:
• broader interest in blockchain technology;
• interest in blockchain startups by investment firms;
• an explosion of interest in cryptocurrencies, reflected in Coinbase becoming the leading iTunes
app;
• existing holders enjoying massive paper gains -- and diversifying into new cryptocurrencies;
• issuers receiving more funding at lower cost compared with traditional financing; and
• securities legislation not governing ICOs.
Blockchain startups are benefiting, and others are exploiting the halo effect. A UK company changed its
name from On-line Plc to On-Line Blockchain Plc in October without substantially changing its
business; its share price quadrupled overnight.
ICOs avoid diluting owners' equity and raise more per round than traditional financing.
To escape regulation, ICOs aim to avoid classification as investment contracts. Millions of dollars per
transaction are being invested based on 'white papers' instead of investment memoranda.
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Many ICO-backed companies may have received too much money too easily and too fast. The funds
are typically received in bitcoin or its closest rival, ethereum, and it is unclear how much is converted
into cash and how much is speculatively held. Further price declines could unravel a selling cycle.

Equity financing
Equity financing for blockchain startups, while lagging ICOs, set records in 2017. Almost 200
transactions raised more than 800 million dollars, up from 545 million dollars in 2016 for 138 deals.

Technology funding: Early state equity vs ICOs (million dollars)
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Sources: CB Insights, TokenData, CoinSchedule

Blockchain startups enjoy less success in attracting subsequent financing. According to CB Insights,
28% of blockchain startups receiving funding in 2013-14 have secured subsequent financing, against
46% of broader technology startups.

28%

of Blockchain startups have secured subsequent financing since
2013/14, compared to 46% of other tech firms

Policy
Bitcoin and its underlying blockchain technology were created to eliminate the need for trusted
intermediaries in transactions. This also makes the technology useful to other sectors.
Among ardent supporters, blockchain is not just a promising technology, it is an ideology. However, it
conflicts with most governments; adopting a cryptocurrency would eliminate a government's ability to
set monetary policy.
Regulators are also concerned that cryptocurrency chaos could hit other areas of the economy. This
can occur when new players with a 'move fast and break things' mantra disrupt long-established
systems. On many occasions -- most recently 2008-09 -- a financial crisis has spilt into the wider
economy.
The G20 meeting of finance ministers and central bank governors in Buenos Aires next month will
focus on four concerns:
• cryptocurrencies replacing fiat money, reducing officials' control over the financial system;
• cryptocurrencies as a means to avoid anti-money-laundering rules and to shelter funding of
crime and terrorism;
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• vulnerability to cyber attacks; and
• the efficiency of blockchain systems, which limited central bank experiments so far show to be
costlier and slower than conventional payment and settlement systems.
Banks will not see the full benefit of the economies of scale that blockchain promises until the
technology matures and consensus emerges behind solutions.

Adoption of blockchain in banking faces the first-mover constraint

Major countries
China is at the forefront of policy, shutting down domestic exchanges and proposing to restrict citizens
trading abroad. South Korea has also introduced restrictions.
The Russian parliament has submitted a bill addressing cryptocurrencies. Officials are also
investigating the viability of a sovereign cryptocurrency.
On December 12, the US Securities and Exchange Commission (SEC) issued an "extreme caution" for
cryptocurrency investments. This month, the US Senate held a cryptocurrencies hearing with the heads
of the SEC and the Commodity Futures Trading Commission, discussing protecting consumers from
fraud.
The SEC chairman believes ICOs should be regulated as securities offerings. The United States may
pursue a policy of regulating the market but differentiating between the tokens that represent digital
assets and those representing encrypted digital money.

Smaller countries
Belarus has legalised cryptocurrencies and ICOs. Politicians in Estonia and Mongolia advocate stateendorsed or asset-backed cryptocurrencies. Venezuela claims that some Brazilian firms will accept its
cryptocurrency from February 20.

Outlook

Cryptocurrency fervour is frothier, faster, less regulated and more
global than the 'dot-com bubble'.

Central bankers accept that financial technologies will alter the financial sector but nonetheless will
continue to try to curb cryptocurrencies.
At the G20 finance ministers meeting, coordinated efforts are likely to emerge, especially on preventing
criminal activity and cyber-attacks and on developing broader uses of blockchain. A consultative
approach between government and industry will benefit both, bringing better policies for the former and
improved reputation for the latter.
Cryptocurrencies will not only survive, they will advance, even in China. Disruptive champions will
emerge from the current chaos.
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This year is crucial for the 'productivity puzzle'
Monday, February 5, 2018
The global economy is set for higher productivity growth but stagflation looms as a less
favourable scenario
Early signs of productivity picking up in the United States are encouraging hopes that this year could
see a global revival in productivity that would dim the prospect of an extended period of anaemic
growth. However, if the recovery of the past two years across developing and advanced economies
stalls, the productivity revival would be snuffed out, raising the risk of stagflation.

An employee talks to a tour group at the new
production facility for Electric motor manufacturer
YASA in Oxford, Britain (Reuters/Eddie Keogh)

What next
Persistently weak productivity would have widespread ramifications for inflation, economic policy and
living standards, implying that GDP growth estimates will become more dependent on inputs of labour,
raw materials and capital equipment. If demand for these continues to rise, outstripping supply, prices
and wages will start to rise more rapidly. Monetary policy will have to tighten faster and further than
expected and fiscal policy may also have to be reined in.

Subsidiary Impacts
◦ Stagflation, the combination of slower growth and faster inflation, could return if productivity trends
remain chronically weak.
◦ A ‘back to the early 1980s’ scenario would intensify concerns about job prospects and upheaval in
the industrial and geographic landscape.
◦ US bond investors fear higher-than-expected inflation and faster monetary tightening; overvalued
equities also raise concern.

Analysis
Concerns over productivity trends are neither a quirky conundrum nor an obscure side issue to
economic forecasting -- they are critical to the economic outlook and key to a country's ability to achieve
sustainable increases output and living standards.

Productivity growth matters for governments, businesses and
households

Some of the most important factors behind productivity surges -- including scientific breakthroughs and
technical innovations -- are hard, if not impossible, to predict. Economists assume that historic
averages are a guide to the future, but no one can be certain about the pace -- or the factors behind -such progress.
Variables more amenable to measurement that can help drive productivity gains include education
standards and skills, investment (especially incorporating new technology) and more efficient
production processes (see INTERNATIONAL: Workforce quality key to productivity - July 4, 2017).
Forecasters input these factors into their assessments of future productivity. Confidence in these
forecasts is fairly weak, however.
Cyclical influences on productivity complicate efforts to disentangle short-term variations from longterm trends, troubling forecasters in recent years -- during a rollercoaster ride for the world economy,
the productivity cycle has become less clear and at the same time doubts have grown about long-term
growth prospects.
© Oxford Analytica 2018. All rights reserved
No duplication or transmission is permitted without the written consent of Oxford Analytica
Contact us: T +44 1865 261600 (North America 1 800 965 7666) or oxan.to/contact

18

Oxford Analytica Daily Brief

®

2018 Spring Policy Conference

Forecasting productivity
Productivity typically rises and falls over the business cycle, falling at the onset of a recession as
companies, reluctant to shed staff, are slow to adjust their workforce in the face of unexpected sales
shortfalls and cuts in production. Some countries, for example Germany in 2009, may offer government
subsidies to help maintain wage payments and staffing levels.
Demand rises as economies recover and output approaches the pre-recession peaks. Employment
usually rises, too; firms start hiring to prepare for growth in demand. This occurred worldwide over the
past two years, longer in some countries.
If unemployment is high at this point in the cycle, it will tend to depress wages and firms may be
encouraged to take on more employees. Alternatively, if unemployment is low and wages are starting
to rise, firms will increasingly try to boost output per employee to match higher pay awards.
If the workforce remains active, maintaining and improving its skills through the recession, this should
also promote productivity. So far, only meagre gains in wages or productivity are visible (see
INTERNATIONAL: Pay alone will not lift living standard - July 13, 2017).
New investment, including updated equipment and technology, tends to increase as an economy
emerges from recession -- and can further spur productivity. According to the typical pattern for
productivity, while companies are not yet under pressure to increase investment or productivity, if
demand continues to rise, this pressure will come, along with higher productivity growth.

Poor productivity not new
US data supports the 'waiting game' thesis. Productivity growth has been lingering at a low level but no
worse than between 1982 and 1985, a period of global shocks and industrial change. Moreover, 2017
saw some improvement. On the basis of 2018 GDP growth forecasts, the annual rise in output per
hour could return to 1.5% from 1.0% last year (see PROSPECTS 2018: Global economy - November 1,
2017).

US labour productivity growth should build on 2017 improvements this
year

This would raise confidence in forecasts of a return to 2.0% productivity growth, the level where it
hovered from 1985 to 2015, except for a climb to peak of 3.0-3.5% between 2003 and 2007.

United States: Productivity growth, 1951-2017
(output per hour, nonfarm business sector, %)
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The position of the euro-area is not as assured but improved dramatically in 2017, building on modest
2016 gains. Labour productivity growth, measured by output per employee, has almost always been
lower in Europe than the United States over the past 20 years but the gap is narrowing despite some
euro-area countries still suffering high unemployment. If euro-area labour productivity growth returns to
1.0-1.5%, this will be a relative success.

Labour productivity growth for the main regions, 1992-2017
(annual change, %, three-year moving average)
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Globally, labour productivity is growing solidly and should improve as global growth recovers, albeit not
returning to the peak of 2006-08.
If this does not materialise, inflation could rise faster than expected.

Inflation edging up
In the United States and Europe, inflation is edging closer to the 2% central bank targets. Overshooting
could prompt speedier central bank tightening. Concerns about undershooting will end and the still
low level of interest rates will stand out more.
US consumer prices rose by 2.1% in 2016 and 2017 and core inflation crept up to 1.8% by end-2017,
driven by rental, healthcare and vehicle prices. Core inflation is likely to climb to the 2.0% target this
year and higher global energy prices could push headline prices into the 2.25-2.5% range.
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Inflation is also edging up in Europe, led by more expensive energy and food. House prices are also
increasing. The average EU price is now more than 4% higher than a year ago.
Consumer prices slowed in the EU and euro-area in January, pushing the risk of inflation closing in on
the ECB's 2% inflation 'limit' further out, and avoiding fuelling the debate over ECB stimulus withdrawal.
However, further global energy price gains are yet to feed through and housing costs look likely to rise
at a similar pace to 2017, perhaps faster.

EU: House prices (year-on-year, growth, %)
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Stagflation risk lingers
There is no reason to believe that the usual cycle is not working. It is plausible that the recent upturn in
growth has not yet fed through to productivity growth -- delayed by the depth of the global recession in
2009, prolonged crises in debt and the advanced economies' banking systems, and the commodity
price crash dampening growth prospects in producer's economies.
Last year was too soon to determine if labour productivity can return to the historically normal 1.5-2.0%
range. More efforts can be made to encourage it and if the usual ways of raising productivity are not
working, governments may increase their efforts to raise skills and encourage investment as far as
budgets and political consensus allow.
However, there is no certainty that countries can generate this key ingredient for sustainable growth in
GDP and living standards (see INT: The scope to lift productivity is huge - October 3, 2017). Without it,
they face a return to the 1970-80s phenomenon of stagnation.
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October 3, 2017

The scope to increase global productivity is immense
Global growth is picking up, but the lack of structural reform
from 2007-17 is holding back countries across the world
Movement in Global Competiveness Rank, 2007/08 – 2017/18
Americas

Change in competitiveness rank vs GDP per capita, 2007-17
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The World Economic Forum (WEF) defines
competitiveness as the set of institutions, policies and
factors that determine an economy’s productivity. The
2017/18 report shows that one-third of countries have
lower scores than in 2007, despite easy monetary policy
and robust global growth.
North Africa and Venezuela stand out, but the declines in
Argentina and Brazil and in Nigeria and South Africa are
behind the deterioration in their regions’ growth prospects.
The report recommends improving financial stability as
countries have less scope to cope with another crisis.
Innovation is happening, helping emerging economies
catch up with advanced nations, but more needs to be
done to improve workforce rights and flexibility.
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_ China has leaped 70 places for financial development
in ten years to 48th, but this is still well below its
overall ranking of 27th.
_ China’s tech readiness ranking is unchanged at 73rd
from 2007, but Russia and other Eastern and Central
Europeans have made solid progress.
_ Brazil has fallen more than 40 places for innovation in
ten years but Argentina has gained 19, Mexico is up 15
and China and Indonesia 20.
_ Italy, South Korea, Mexico, Thailand, Hungary, South
Africa and Tunisia’s ranking for institutions is 24 or
more places lower than 2007.

See also: Multilateral development banks pivot to private sector -- May 19, 2017
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Fiscal discipline will be key part of euro-area reform
Thursday, January 25, 2018
Three broad avenues for reform are possible; fiscal discipline is integral to all of them
As negotiations advance towards the formation of a new German government, talks between Paris and
Berlin about a reform of the euro-area’s governance and functioning are also under way. Whatever the
new German executive looks like, it will face important choices about the future institutional architecture
of the European single currency.

A placard featuring an Euro bank note is seen
outside the money museum in Frankfurt, Germany
(Reuters/Kai Pfaffenbach)

What next
Among the three broad avenues for euro-area reform, the option focusing on streamlined fiscal
discipline and coordination is likely to prevail over more ambitious proposals. This is in line with
German preferences, which have dominated the euro-area for the last two decades. France and the
European Commission could be handed a consolation prize in the form of some budgetary lines of the
EU budget being devoted to the euro-area.

Subsidiary Impacts
◦ A euro-area budget could buffer future shocks and dampen the impact of economic crises.
◦ The prospect of more financial risk-sharing through a deposit insurance scheme may trigger
resistance in richer states such as Germany.
◦ Deepening the euro-area could intensify reluctance of Eastern member states not in the euro to join.

Analysis
Almost 20 years after the inception of the euro, the currency's key shortcoming has still not been fixed:
to be 'optimal', the European monetary area would need a powerful adjustment mechanism to react to
asymmetric shocks (or symmetric shocks of differentiated strength among member states), such as a
stabilisation budget.
Without such stabilisation mechanism, the region runs the risk of breaking apart during the next
economic crisis, as almost happened in 2010-12.

Fixing the dysfunctional euro-area
The fiscal rules that are supposed to ensure the convergence of countries participating in the euro
were first strengthened and then relaxed in recent years.
The 'six-pack' and 'two-pack' reforms introduced in 2011 and 2013 have further constrained member
states, but some flexibility was added in 2015 to relieve the legal and political pressure on countries
such as France, Spain and Portugal. These rules have become so complex that they are almost
incomprehensible.

The euro-area's fiscal rules have become almost incomprehensible

The Five Presidents' Report of June 2015 launched a new reflection on the future of the euro-area. The
Commission drew on these proposals to present its Roadmap for deepening the Economic and
Monetary Union in December 2017.
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Commission President Jean-Claude Juncker said in December that "there is no better time to fix the
roof than when the sun is shining" (see PROSPECTS 2018: Euro-area - November 8, 2017).
Favourable economic conditions have opened up at least three broad avenues for reform, ranked in
ascending order of ambition. They have in common a prolongation of fiscal rules to ensure discipline
among member states. These will only gradually be modified.

Option 1: streamlined fiscal discipline and coordination
The legal complexity of the fiscal rules governing the euro-area gives the Commission important
discretion in considering the situation of member states and implementing possible sanctions.
In its December 2017 reform package, the Commission signalled that these rules would not be
simplified substantially before 2020.
Provided that the current rules are respected by member states, a new coordination mechanism could
be created in the form of a European Monetary Fund (EMF).
The idea has been floated by former German Finance Minister Wolfgang Schaeuble and several
German institutions such as the Bundesbank and the Council of Economic Experts.
It would involve transforming the European Stability Mechanism (ESM) into a monetary fund.
The ESM, which is endowed with 80 billion euros (99 billion dollars) in capital and has a lending
capacity of 500 billion euros, can only deal with short-term liquidity crises at the moment. An EMF
would benefit from a much larger lending capacity but its support would be conditional: countries
receiving assistance would lose fiscal sovereignty, parallelling the procedures of the IMF.

The question of who will control the EMF is critical

The question of who will control the EMF is critical and member states are unlikely to cede powers to
the Commission.

Option 2: streamlined discipline and solidarity
The second option is more ambitious in that it aims at endowing the euro-area with its own budget.
The Five Presidents' Report proposed several guidelines for such a budget, including its compatibility
with the EU budget.
A group of 14 influential French and German economists (among them Philippe Martin and Jean
Pisani-Ferry, former economic advisers to French President Emmanuel Macron) also voiced support
for this in a proposal released on January 17, which stressed the need for a "euro-area fund, financed
by national contributions, that helps participating member countries absorb large economic
disruptions".
Several experts, among them former Commissioner Mario Monti, have gone a step further and argued
for the euro-area to generate its own resources, possibly through a European corporate income tax.
The Commission is also pushing for the creation of a European economy and finance minister, who
would also be a commissioner and president of the Eurogroup.
Establishing this pivotal post would give the euro-area more autonomy within the EU while ensuring
coordination between the two bodies (the euro-area gathers 19 countries or 70% of the EU excluding
the United Kingdom).
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Option 3: streamlined discipline, solidarity and convergence
The third and most ambitious reform option contains key elements of the other two, namely the
streamlining of fiscal rules and the creation of a euro-area budget. Beyond that, its goal would be not
just to deal with crises but also to prevent them through addressing economic divergence between
member states.

The most ambitious option would address the causes of economic
crises rather than treating the symptoms

Two complementary approaches could be developed, relating to financial and social (or real)
convergence, respectively.
The first would be to enhance financial harmonisation through the completion of the banking union and
its consolidation via the implementation of a European deposit insurance scheme. This option is
pushed by several economists (including the French-German group) and the Commission.
The second approach would involve coordinated structural reforms of tax and social models with the
potential of 'soft harmonisation' between member states.
The euro-area budget could be used to encourage countries to implement such reforms. The
principles contained in the European Pillar of Social Rights, adopted in Gothenburg in November 2017,
could provide some common ground for evaluating these efforts.

Next steps
The first step to launching and possibly achieving euro-area reform is the formation of a new German
government (see GERMANY: A renewal of the grand coalition is likely - December 5, 2017).
The banking union could be completed by the end of 2018, according to the tentative calendar provided
by the Commission in December 2017.
The principle of an EMF replacing the ESM could also be adopted this year and the fund could be fully
operational in 2020.
By mid-2019, new budgetary instruments and structural reform guidelines could be implemented. The
European deposit insurance scheme could also be introduced, assuming Berlin agrees.
The simplification of the rules of the Stability and Growth Pact governing member states' fiscal policies
would most likely not happen before 2020.
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Robotics is rising rapidly, stretching beyond industry
Tuesday, December 12, 2017
The robotics sector is shifting from manufacturing towards a larger variety of uses in
services
Robotics is a 20-billion-dollar industry, of which two-thirds is industrial robots and one-third services.
When the cost of software, peripherals and systems engineering is included, turnover is closer to 40
billion dollars. Estimates vary but suggest the industry could become at least five times larger in the
next five years.

Sophia, a robot integrating the latest technologies
and artificial intelligence created by Hanson
Robotics (Reuters/Denis Balibouse)

What next
The industry will shift beyond enhancing manufacturing capabilities to more inclusion of artificial
intelligence (AI) and sensors and these developments are being used to upgrade older manufacturing
devices. Services devices are on average much cheaper than industrial devices, facilitating market
entry for a larger range of countries than the more concentrated industrial sector. Nonetheless, the
United States is aiming to build on its first mover advantage in services robotics. Usage of industrial
robots will also grow, led by China.

Subsidiary Impacts
◦ Countries that have strong services sectors and are highly supportive of research and development
will lead the services robotics market.
◦ Rapid robotisation of US industry since 2009 has not cut workers or hours per unit of GDP but if it
does it will boost growth prospects.
◦ Japanese society appears to prefer robots solving worker shortages over immigrants; Europe less
so, but UK robotics may grow after Brexit.

Analysis
The International Federation of Robotics (IFR) defines industrial robots as automatically controlled,
reprogrammable, multipurpose manipulators, controllable in three or more axes, for use in industrial
automation applications. The definition emphasises their adaptability, stating that they are designed
so that their programmable functions can be modified for different applications. Typical uses include:
•
•
•
•
•

handling operations and machine tending;
welding and soldering;
painting and enamelling;
application of adhesive and sealing material;
laser cutting, water jet cutting, mechanical cutting and grinding, deburring, milling and
polishing;
• assembling and disassembling;
• fixing, press-fitting, screw and nut-driving; and
• assembling, mounting and inserting.

Industrial robot usage
One-third of industrial robots are used in the automobile sector. Last year, five countries accounted for
almost three-quarters of the stock of industrial robots and 70% of sales.
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Industrial robot sales by customer country
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In 1961, General Motors installed the first industrial robots in the United States. By 1975, Japan had the
largest installed robot base. Japanese companies' focus on high-quality and efficient production led
them to adopt robots for their repeatable, tireless, precision operations and Japan became the leading
producer, user and exporter of industrial robots.
Until 2009, the United States, Germany and South Korea were in second, third and fourth places for
robot usage. In the first decades of China's manufacturing expansion, robots were far from Chinese
companies' consideration.
China's installation of robots climbed in line with rising incomes. By 2013, China became the largest
buyer of industrial robots, accounting for nearly one-third of global sales by number of units, albeit
China's firms tend to acquire smaller, cheaper machines.
Two-thirds of industrial robots are used in the automotive and electrical-electronics industries. Robots
machine, weld, paint, manipulate and assemble the parts going into cars and home appliances.
Electronics usage is dominated by the manipulation and placement of tiny parts.

Sales of industrial robots by industrial sector, 2016 (thousands)
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Comparative advantage
The major robot producers and users are also the major exporters. In 2016, 4.4 billion dollars of robots
were exported. Japan sold almost 40% of the total. Germany is the second-largest seller.
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World Trade, Industrial robots, not elsewhere specified or included 2016 (million dollars)
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Robot types vary across countries. Imports and exports of countries for which data are available
indicate that the average value of Swiss exported robots was 96,000 dollars, whereas China's exported
machines averaged 5,000 dollars. The United States is an example of comparative advantage,
exporting expensive devices while importing cheaper ones. China shows the reverse pattern, but the
gap will narrow as China moves into higher value sectors.
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Source: United Nations, Comtrade, https://comtrade.un.org/data (HS code 847950)

Major companies
Half of the eight largest robot producers are Japanese. The other four are Swiss, German, US and
Chinese (Midea Group in China took over Germany's Kuka AG in 2016).
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Major robot production companies, nationality and sales, 2016
Company

Countries

Sales
(million dollars)

Units

Unit costs
(dollars)

ABB Ltd (ASEA Brown Boveri)

Swiss

7,638

22,000

347,195

Kuka AG

German

3,244

20,500

158,239

Fanuc

Japanese

1,666

26,000

64,090

Yaskawa

Japanese

1,273

21,000

60,603

iRobot

United States

661

2,943,000

224

Siasun Robot & Automation Co. Ltd.

Chinese

292

NA

NA

Nachi-Fujikoshi

Japanese

215

NA

NA

Seiko Epson

Japanese

156

NA

NA

Source: Company accounts, segment sales; NA: not available

However, separating sales from corporate annual reports does not produce comparable results. Unit
costs implied by sales revenues and number of units diverge widely; The machines of Swedish-Swiss
firm ASEA Brown Boveri (ABB) cost more than 300,000 dollars but this sales figure may include more
than robots. However, UN trade data also points to the high unit cost of Swiss machines.

The IFR is compiling its data on non-industrial robotics and estimates
could rise

US firm iRobot sells consumer service robots, famously the Roomba floor vacuuming robots. It also
offers other home and commercial devices. Revenues place it fifth globally although the average unit
cost of these machines is considerably smaller than the cost of an industrial robot.

Services robots
Many service robots have appeared in the last ten years, classified largely by their not being used in
traditional manufacturing.

Robot sales, 2016
985

Household Defence
1,200 775

Logistic Medical
992 1,612

SERVICES:
PERSONAL

279

1,000

Number of units
SERVICES:
PROFESSIONAL

SERVICES:
PERSONAL

Sales (million dollars)
Other Field
Leisure

Other

1,336,000

Leisure
13,100

INDUSTRIAL

Household
3,700,000

1,700,000
294,312

59,700

INDUSTRIAL

SERVICES:
PROFESSIONAL

Source: International Federation of Robotics

Personal service robots perform non-commercial tasks, including domestic servant robots, automated
wheelchairs, personal mobility assistance, pet exercising and floor cleaning.
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Professional service robots are used for commercial tasks, usually operated by a trained human.
Examples are cleaning robots, delivery robots in warehouses, fire-fighting robots, dairy herd milking
robots and surgery robots. The IFR acknowledges that it is only slowly developing its non-industrial
dataset and actual figures could be higher than published (see INTERNATIONAL: The singularity is
distant - October 11, 2017).

Medical use
The medical field is producing robots to assist with delicate surgical tasks. More than 1.6 billion
dollars was spent on this last year, with the average cost of each device being upwards of 1 million
dollars.
Research on their effectiveness has been mixed. One study examining robotics use in rectal cancer
concluded "robotic-assisted laparoscopic surgery... does not confer an advantage in rectal cancer
resection". An examination of robot use for kidney removal found "the use of robotic-assistance was
not associated with increased risk of complications but was associated with prolonged operating time
and higher hospital costs compared with laparoscopic surgery".

Countries
Service robot production is more diverse than industrial robotics. The United States has about 140
service robot companies, Germany and France each have about 40 and Japan has 33, according to
the IFR.

140

The United States has more than three times as many services
robotics firms as either Germany or Japan
Rising use of AI in robotics is shifting the locus of their production and usage to the United States from
the major manufacturing exporters. Usage of professional robots in North America is twice that in
Europe. There are 61 US startups five years old or less compared to nine in Japan.
The strength of US services has facilitated its rise in service robotics. The country is primarily a service
economy; fewer than 10% of American workers are employed in manufacturing, a smaller share than
in Germany or East Asia. The OECD rates US service sector research and development as six times
larger than in Japan.

AI
The rise of AI and the falling costs of sensors including vision devices and touch sensors have made
new robots possible (see PROSPECTS 2017-22: Artificial intelligence - December 6, 2016). Pick and
fetch robots and collaborative robots working near humans require vision sensors that recognise
objects and pressure sensors that allow delicate operations as well as strength and precision.
The top five most innovative countries according to the World Economic Forum are Switzerland, the
United States, Israel, Finland and Germany. Japan leads in industrial robotics but lags in services and
ranks eighth for innovation (see JAPAN: Foreign robots will encroach on Japan's lead - October 13,
2017). China is 28th, up ten places over the last ten years.
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