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Dear Reader,

This issue of  the Harvard College Economics Review explores the field of  business economics. Though at 
the outset the term “business economics” and consequently the scope of  topics in this issue may sound 
niche and narrow, the field touches upon numerous dimensions. These dimensions include, but are not 
limited to, issues facing corporations that are financial, organizational, market-related, and gover-
nance-related in nature.

One of  our goals in this issue is to curate economic thought and insight that is of  interest, value, and 
accessibility to all readers. In putting together this issue, we sought to feature a wide range of  topics of  
study within business economics. We have also placed articles from professors, excerpts from eco-
nomics theses, interviews with professors, and student contributions side by side. We are honored and 
thrilled to feature the work of  economists who provide select glimpses into the field’s substantive work.

Christopher Ittner shares his findings with Omar Aguilar on the impact of  digital innovations on 
cost management. Neehaar Gandhi seeks to answer the question of  whether yield curve inversions 
signify the onset of  economic downturns. Mary Zhu breaks apart the controversy surrounding the 
impact of  carbon tax policies on the global agricultural economy.

Zoey Chopra investigates the effect of  biomedical innovation and R&D on tangible health outcomes. 
HCER staff member Jimmy Lin interviews Nicholas Bloom on innovation and whether ideas are 
getting harder to find; is it true that despite increasing rate of  new ideas and investment into research, 
we still only see diminishing returns? 

Ying Zhang attributes the differentiating factors that have led to Huawei’s success to ideas in Eastern 
philosophy. After HCER had accepted Ying’s article for publication, Huawei became the subject of  an 
escalating international controversy.  In publishing the article, we express no opinion on this controver-
sy, except to note that it could be worth asking whether the organizational characteristics Ying’s article 
describes should have or could have avoided the controversy.  At our request, Ying has informed us 
that the article was neither financed nor supported in any way by Huawei. 

Molly Wharton studies whether immigration might enhance trade through the setting of  the United 
Kingdom. Finally, HCER staff members Laura Espinoza and Jimmy Lin interview Anat Admati, who 
discusses efficacy of  financial governance in aligning interests of  corporations with those of  society.

This publication issue would not be possible without the help of  many people. First and foremost, I 
owe a huge thank you to our advisor, Jeffrey Miron, for his integral guidance and for his care in all 
aspects of  HCER. Next, I must thank Carissa Chen, Lucas Lee, and Darriya Starr, my Content, Busi-
ness, and Design Directors, respectively, for their hard work. I want to make a shout-out to Darriya 
especially; she does not get half  the amount of  recognition she deserves for both the publication and 
the health of  HCER as an organization. Thank you also to staff members Jimmy Lin, Laura Espinoza, 
and Javin Pombra for their enthusiasm, proactivity, and above-expectation contribution to this issue. 
There are also many others whom I have not mentioned here. I could not have done it without each 
and every one of  you.

As always, please do not hesitate to write to us and/or visit us online at www.harvardecon.org and 
harvardeconomicsreview@gmail.com. I hope you enjoy this issue!

All the best,

Lydia Wang
Editor-in-Chief, 2018-2019
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     This article is adapted from Omar I. 
Aguilar and Christopher D. Ittner, Cost 
Management in the Digital Era, China 
Management Accounting Review, Vol. 4, 
No. 2, 2018. 
     Today’s turbulent environment has 
made cost management a competitive 
necessity. Traditionally, cost manage-
ment efforts have focused on defensive 
actions taken in response to cost pres-
sures, reduced demand, and liquidity 
and credit concerns. But in the face of 
rapidly changing global business envi-
ronments, companies are increasingly 
taking more proac-
tive approaches that 
emphasize the use 
of cost management 
as a strategic lever 
to help fund growth 
and achieve sustain-
able profitability 
through structural 
cost efficiencies and 
improvements. Yet, 
despite the strate-
gic importance of 
cost management, 
surveys indicate that most companies do 
not achieve their cost reduction targets, 
and even fewer achieve their cost reduc-
tion targets while significantly increasing 
revenues. 
     Together with Omar Aguilar, Princi-
pal and Strategic Cost Transformation 
Global Leader at Deloitte Consulting, I 
have been examining the factors differ-
entiating more successful cost manage-
ment programs. Our analyses indicate 

that one of the primary factors charac-
terizing more successful cost manage-
ment programs is the implementation of 
new information technology infrastruc-
tures, systems, and business intelligence 
platforms.  Moreover, the emerging 
digital era is making new information 
sources and technologies even more 
important to effective strategic cost 
management. Digital sources are provid-
ing larger volumes of structured and un-
structured data with greater speed than 
ever before. At the same time, advances 
in analytical modelling methods and 

technology are making it 
easier to transform this 
data into insights that 
dramatically improve cost 
management by enabling 
greater optimization of 
existing operations and 
fundamental transforma-
tions in business models 
and cost structures.  
     The rise of digital 
innovations represents a 
major evolution in cost 
management solutions 

and methods. Traditionally, companies 
have emphasized tactical practices such 
as category-focused cost management, 
external spend reduction, continuous 
improvement, and process re-engineer-
ing. More recently, structural approach-
es that are more strategic in nature have 
emerged – such as global outsourcing, 
offshoring, and centralization – that 
deliver greater savings through funda-
mental changes to a company’s oper-

ating model, service delivery model, 
and governance. The rise of advanced, 
next-generation cost management solu-
tions that harness the power of digital 
technologies offer the potential to boost 
efficiency and effectiveness even further 
by enabling fundamentally new ways 
of working and competing that can 
dramatically reduce costs and increase 
organizational flexibility.

     Digital cost management solutions 
revolve around two inter-related sets 
of tools: analytics/cognitive technolo-
gies and automation. As the quantity, 
variety, and velocity of data available 
through digital means continues to 
grow, the ability to analyze and exploit it 
for cost management purposes becomes 
essential. Predictive analytics uses a 
variety of statistical modeling and cog-
nitive technology techniques to develop 
predictive models of future activities, 
trends, and behaviors based on high 
volumes of disparate data. Traditional 
statistical techniques are very good at 
processing and analyzing structured data 
such as numbers and transactions. With 
the growth of cognitive technologies 
such as artificial intelligence, natural 
language processing, and machine 
learning that can accurately analyze 
both structured and unstructured data 
such as text, images, videos, or tables, 
companies are in an even better position 
to identify hidden and sometimes unex-
pected relationships in complex and

4

The Digital Transformation 
in Cost Management

By Christopher Ittner
The Wharton School, University of Pennsylvania

“The rise of digital 
innovations rep-

resents a major evo-
lution in cost man-
agement solutions 

and methods.”

ANALYTICS AND COGNITIVE 
TECHNOLOGIES

           2018-2019



seemingly disparate information.
    The application of predictive analyt-
ics and cognitive technologies to cost 
management are many. For example, 
companies can develop greater insight 
into cost drivers and their inter-re-
lationships, thereby improving their 
ability to optimize existing operations 
and forecast the cost consequences of 
future decisions. Similarly, revenue 
driver analysis can help companies 
determine which expenditures provide 
little value to the customer and should 
therefore be reduced or eliminated, and 
which expenditures should be increased 
due to their positive impact on prof-
its. Predictive analytics can be used to 
reduce quality problems and waste by 
identifying their underlying root causes, 
and can help companies predict when 
machines and products in the field will 
require maintenance. Fraud analytics 
can help prevent losses by predicting 
which potential employees, customers, 
and suppliers are more likely to commit 
fraudulent acts.
    Applying predictive analytics and 
cognitive technologies to forecast-
ing, planning, and budgeting can be 
particularly beneficial. Accurate plans, 
budgets, and forecasts set the founda-
tion for developing cost management 
practices that can help businesses react 
to competitive threats, take hold of 
opportunities, and grow profitably. Our 
research finds that companies that im-
prove their forecasting, budgeting, and 
reporting processes as part of their cost 
management programs are more likely 
to realize their cost reduction targets and 
achieve larger operating cost and work-
ing capital savings. Predictive analytics 
and cognitive technologies can further 
enhance forecasting, planning, and 
budgeting by providing decision-mak-
ers with a better understanding of the 
factors that have impacted performance 
in the past and the potential threats to 
their plans going forward. The gather-
ing, analysis, and modeling of a broad 
range of structured and unstructured 
data can ensure that critical information 
on business drivers and their expected 
impact is utilized to improve accuracy. 
     Moreover, predictive analytics and 
advanced modelling increases a compa-
ny’s ability to incorporate risk consider-

ations into their forecasting, planning, 
and budgeting processes. The advanced 
modeling techniques can be used to per-
form simulations and “what-if ” analyses 
that provide greater insight into how 
the chosen cost management practices 
will influence performance. In response, 
managers can test different scenarios 
and modify budgets and forecasts as 
necessary, and can develop contingency 
plans should the expected results from 
the cost management efforts fail to 
materialize.

     
     Automation has long been associated 
with cost management efforts. The use 
of automation has traditionally focused 
on improving the efficiency and effec-
tiveness of the physical production of 
goods. What is changing with digital 
innovation is the increasing focus on 
revolutionizing knowledge-based, 
labor-intensive processes.  Robotic 
Process Automation (RPA), for example, 
uses specialized computer programs to 

automate and standardize repeatable 
human processes.  RPA not only per-
forms repetitive work far more quickly, 
accurately, and tirelessly than humans, 
it also allows employees to devote more 
time to higher-value tasks. 
     More advanced cognitive technol-
ogies take the digitalization of knowl-
edge work a step further by making it 
possible to automate tasks that require 
human perceptual skills, such as recog-
nizing handwriting or identifying faces, 
and those that require cognitive skills, 
such as planning, reasoning from partial 
or uncertain information, and learning. 
Because cognitive technologies extend 
the power of information technology 
to tasks traditionally performed by 

humans, they can enable organizations 
to break prevailing trade-offs between 
speed, cost, and quality.
    For example, a global beverage 
manufacturer applied advanced cog-
nitive technologies to reduce external 
spend. The cognitive intelligence tool 
was able to use fragmented and un-
structured from various systems, and 
provided the ability to learn and reason 
like a human, understanding the subtle 
nuances of industry-specific language 
and getting smarter with each analysis. 
Unlike a traditional rules-based system, 
it could identify and create data catego-
ries it had never seen before and could 
classify more than 40,000 transactions 
per minute. Traditionally, this kind of 
analysis has required significant time 
and manual effort to classify and analyze 
millions of purchase transactions. How-
ever, thanks to the power of cognitive 
intelligence, the company was able to 
classify more than 98% of the transac-
tions through automation, completing 
the task in just 2–3 weeks rather than 
the 6–8 weeks that would typically be 
needed.
     Once the company’s transactions 
had been accurately categorized by 
spend category, supplier, geography, 
and time period, the company was able 
to generate deep insights about their 
external spend, including identifying 
purchase price variances across suppliers 
and locations, the degree of supplier 
fragmentation by supplier, and the level 
of commodity risk. These insights drove 
targeted actions for improving external 
spend efficiency, eliminating waste, and 
increasing purchasing power through 
supply consolidation.
     Other companies are beginning to 
apply Robotic Process Automation to 
improve productivity and reduce costs. 
A global Fortune 1000 bank need-
ed to expand its operational capacity 
to handle a high volume of financial 
transactions without hiring additional 
staff. Before RPA, many of the bank’s 
processes were highly manual in nature, 
which negatively impacted both efficien-
cy and quality. However, an end-to-end 
analysis of the business found that RPA 
was indeed a option because many of 
the processes were sufficiently similar to 
allow a combined approach to bot

“What is changing with 
digital innovation is 

the increasing focus on 
revolutionizing knowl-

edge-based, labor-inten-
sive processes.”
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planning, development, implementa-
tion, optimization, and maintenance. 
The resulting applications of RPA in-
cluded accepting requests for credit card 
remediation due to an issue or refund, 
and then gathering thousands of related 
data items for each remediation applica-
tion; logging into a statement repository 
and converting PDF-based unstructured 
data into structured data, using the 
power of natural language processing 
to identify key terms to inform claims 
assessment;  and applying a tailored 
rule-set to transactional data, and then 
feeding the results into a remediation 
calculator for processing and payment.
    Today, more than 150 bots are exe-
cuting more than 120,000 operational 
requests per week, at only 30% of the 
cost that would have been incurred had 
the bank been required to hire addition-
al staff. Overall, the payback period for 
this effort was just six months, and over 
the first three years RPA is expected to 
save the bank more than $40 million.

     In today’s rapidly changing global 
environment, effective cost management 
has become a true strategic differentia-
tor. And with the emergence of digital 
innovations such as analytics, cogni-
tive technologies, and robotic process 
automation, next generation cost 
management solutions offer the oppor-
tunity take cost reduction and margin 
improvement to a whole new level. The 
rise of advanced, next-generation cost 
management solutions that harness the 
power of digital technologies are still in 
the early stages of maturity. However, 
unlike traditional tactical and structural 
cost management approaches – which 
may be nearing or past their peak 
potential – cost management programs 
employing advanced digital solutions 
are just emerging and have the poten-
tial to deliver increasing savings over 
time due to the exponential nature of 
digital technology growth, as well as the 

ability to be implemented more quickly, 
thereby enabling companies to achieve 
greater savings in much less time. Going 
forward, the potential impact of these 
digital solutions is likely to grow even 
further, allowing companies to develop 
innovative business models that disrupt 
entire industries and deliver sustainable 
cost reductions that completely reset 
expectations about cost structures and 
efficiency.

Christopher D. Ittner is the EY  Professor 
of Accounting at the Wharton School at 
the University of Pennsylvania.
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     Author’s Note: Since this article was 
written (December 2018), the 10-year 
yield dipped below the three-month 
yield on March 22, 2019. This is a rare 
occurrence, and spooked the market, 
which had been riding a solid run since 
the beginning of 2019. This worry was 
definitely warranted, as in the past three 
times that the 10-year yield dipped below 
the three-month yield, a recession followed 
soon afterward.
     As of April 2, 2019, the yield curve 
is no longer inverted, however investors 
will continue to monitor the bond market 
closely as this leading indicator continues 
to teeter dangerously close to inversion 
territory.
     Few things make investors and 
policymakers quake like volatility in the 
United States Bond Market. Rightfully 
so; this gigantic debt trading arena sits 
upon a throne of over $40 trillion in 
debt owed through bonds, and of this, 
$14.4 trillion can be attributed directly 
to United States Treasury bonds. With 
so much money at stake, it makes sense 
that this market is followed closely by 
Wall Street and Capitol Hill alike. One 
particular gauge is especially monitored; 
it’s called the yield curve and it has 
accurately signaled each recession in the 
last 60 years.1

     The yield curve shows the difference 
between interest rates2 on short-term 
and long-term United States govern-
ment bonds, and typically, when an 

economy seems in good health, the rate 
on the longer-term bonds will be higher 
than short-term ones.3 The reason for 
this premium on long-term bonds is to 
account for the risk of inflation, or a 
broad increase in prices, which follows 
periods of strong economic growth.4

     Of late, however, the interest rates 
on long-term bonds have risen rather 
sluggishly, implying that bond traders 
doubt the economy’s ability to sustain 
long-term growth. At the same time, 
the Federal Reserve continues to raise 
short-term rates, a move that has caused 
the gap between short-term and long-
term interest rates to shrink for the past 
decade. This shrinking gap between 
short- and long-term interest rates is 
also referred to as flattening of the yield 
curve.
     This flattening trend has continued 
to the dismay of investors, and early 
December saw the short-dated treasury 
yields dip below their longer-dated 
counterparts; the spread between 2- and 
5-year yields fell into negative territo-
ry for the first time in over a decade.5 
This phenomenon in which short-term 
Treasury bond yields surpass long-term 
yields is known as inversion and has his-
torically preceded every U.S. recession 
in recent memory by anywhere between 
6 and 24 months.6

     The market was quick to react to the 
news, and the repercussions of this event 
were clearly spelled out in an interview 

with Capital Group investment analyst, 
Mihir Mehta: “last week’s inversions 
spooked the market; the day after the 
inversion, both the Dow Jones and the 
S&P 5007 took a tumble.”8 While the 
market has since managed to recover 
some of the losses from the initial De-
cember 4th selloff, tensions in the bond 
market continue to run high. Mehta 
clarified, “only time will tell whether a 
recession is truly in the wake, but one 
thing is certain: the initial sell-off can be 
interpreted as a reflection of the overall 
market’s faith in the yield curve as a 
leading indicator9 for economic down-
turn.”10

     All this being said, it is critical to 
note that early December’s inversion 
was between two treasury bonds that 
are not traditionally watched by bond 
investors. In a conversation with former 
Governor of Vermont, Howard Dean, 
he stated, “usually the bond market 
focuses on the difference between the 
yields on 2- and 10-year notes, howev-
er, the recent inversion is still notable 
due to its historical precedence.”11 For 
example, the nation saw a comparable 
inversion in December 2005, wherein 
2-year and 5-year yields inverted, only 
to be followed shortly afterward by an 
inversion between 2- and 10-year yields. 
The Great Recession then began shortly 
thereafter in December of 2007.
    Still, this inversion shouldn’t be trust-
ed blindly. Some analysts are dismissive
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of the recent events, and point to 
historical evidence from 1998; the gap 
between 2’s and 5’s turned negative 
without the 2-year and 10-year follow-
ing suit, and no recession followed.12 
This demonstrates that the yield curve 
as a sign of the economy’s health is 
not foolproof and is indeed subject to 
error. That being said, the historical 
precedence set by yield curve inversions 
is hard to ignore, and so analysts and 
policymakers alike will be closely mon-
itoring the 2’s and 10’s, hoping to glean 
information on the future of the United 
States economy.
     As history suggests, inversions in the 
yield curve have a correlative relation-
ship with recessions, but is by no means 
causal; the United States will not be 
thrown into recession based on the sole 
fact that the 3- and 5-year curves have 
inverted. Rather, this inversion could 
just reflect a market assumption that 
growth will slow, based on how long the 
current economic expansion has been 
going on and what data is available. 
Jon Sindreu, a financial reporter for the 
Wall Street Journal, summed this up 
nicely in an email interview: “The U.S. 
yield curve is still remarkable in how 
predictive it is when it comes to reces-
sions when compared with other market 
gauges. But at the end of the day, there’s 
no magic property driving the yield 
curve; [it’s] just smart people who follow 
economic indicators and know as much 
as anyone else. So it’s tough to tell what 
will ultimately happen and blindly fol-
lowing indicators…is not advised.”14

Neehaar Gandhi is an undergraduate 
student at Yale University, double 
majoring in Statistics & Data Science and 
Environmental Studies.
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Footnotes:

[1] Bauer, Michael D., and Thomas M. 
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Yield Curve.” Federal Reserve Bank of San 
Francisco, Federal Reserve Bank of San 
Francisco.
[2] Here it is important to note that the 
United States Federal Reserve is direct-
ly responsible for setting the short-term 
interest rates using a metric known as the 
federal funds rate. On the other hand, 
the principle of supply and demand is 
what sets long-term interest rates on U.S. 
treasury bonds.
[3] Phillips, Matt. “What’s the Yield 
Curve? ‘A Powerful Signal of Recessions’ 
Has Wall Street’s Attention.” The New 
York Times, The New York Times.
[4] Inflation erodes the value of any prom-
ise to pay a fixed sum in the future; if a 
bond yields 3% over the course of the year, 
but inflation was 4%, then the investment 
actually lost value over the course of the 
year.
[5] Greifeld, Katherine. “The Flattening 
Yield Curve Just Produced Its First Inver-
sions.” Bloomberg.com, Bloomberg.
[6] Bauer, Michael D., and Thomas M. 
Mertens. “Economic Forecasts with the 
Yield Curve.” Federal Reserve Bank of San 
Francisco, Federal Reserve Bank of San 
Francisco.
[7] The Dow Jones and Standard & Poor 
500 are both popular market indices that 
are used to assess the financial health of the 
market. 
[8] Mehta, Mihir. Phone interview. 11 
Dec. 2018.
[9] A leading indicator is an economic 
factor that changes before the rest of the 
economy begins to go in a particular direc-
tion. It is important to note that leading 
indicators are not always accurate.
[10] Mehta, Mihir. Phone interview. 11 
Dec. 2018.
[11] Dean, Howard. Phone interview. 11 
Dec. 2018.
[12] Sindreu, Jon. “Inverted Yield Curves 
Aren’t a Crystal Ball.” The Wall Street 
Journal, Dow Jones & Company.
[13] Ibid. 
[14] Sindreu, Jon. Email interview. 13 
Dec. 2018.
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     When Senator Bernie Sanders cited 
changing temperatures as the greatest 
threat to national security during his 
U.S. Presidential campaign, he proposed 
the Climate Protection and Justice Act 
(CPJA) of 2015 (Columbia Broadcast-
ing System, 2015). If passed, the CPJA 
would tax $15 per metric ton of carbon 
pollution starting in 2017 and eventual-
ly charge $150 per metric ton by 2050 
(Carbon Tax Center [CTC], 2015a). 
     Because environmental movements 
tend to focus more on the regulation of 
energy sectors, the carbon footprint of 
agriculture is often overlooked. Yet, the 
global livestock industry accounts for 
almost one third of the world’s green-
house gas (GHG) emissions (Bailey, 
Froggatt, & Wellesley, 2014; Vermeulen, 
Campbell, & Ingram, 2012). 
     With the U.S. as one of the world’s 
top agricultural producing and export-
ing countries, the consequences of a car-
bon tax on U.S. trade competitiveness 
could be drastic (Food and Agricultural 
Organization of the United Nations 
[FAO], 2015b). 
     This study introduces a novel spatial 
partial equilibrium model that analyzes 
the following three scenarios and their 
impacts on U.S. competitiveness and 
the environment between the years 
2012 and 2050:
(i) Status Quo: no country adopting 
the CPJA

(ii) CPJA Developed: only the major 
developed countries studied adopting 
the CPJA
(iii) CPJA World: all the countries of 
the world adopting the CPJA

     Schneider & McCarl (2005) used 
the programming-based Agricultural 
Sector and Mitigation of Greenhouse 
Gas model to simulate “farm sector 
response to increased energy prices.” 
However, the study applied a gener-
ic model that only analyzed 8 major 
commodities when simulating trade 
relationships. Rivers and Schaufele 
(2015) used a dataset covering the 
trade of Canadian food commodities 
to measure the impact of the 2008 
British Columbian carbon tax on 
world agricultural trade. However, the 
study was based purely on aggregate 
agricultural commodities data and 
covered a relatively short period of four 
years (2008-2011). Few studies have 
yet built from scratch a computational 
model that can simultaneously 1) com-
pare carbon tax policies from a com-
prehensive economic and environmen-
tal perspective, 2) project long-term in 
addition to short-term implications, 
3) consider individual in addition to 
global impacts, and 4) do so through 
a purely objective and quantitative 
analysis.

THEORETICAL MODEL
     Figure 1 depicts the impacts of a 
carbon tax adopted by one country/
region on national and global agri-
cultural supply and demand. Assume 
that a single food commodity is traded 
between a country/region and the in-
ternational market. If a country/region 
adopts a carbon tax, ceteris paribus, the 
marginal cost of producing the com-
modity will increase, decreasing overall 
domestic production of the commodity 
and shifting the domestic supply curve 
to the left. Consequently, the world 
price of the commodity increases from 
PA to PB and the country/region that 
is taxed experiences decreases in the 
quantity supplied (QSA to QSB), quan-
tity demanded (QDA to QDB), quantity 
exported (QSA – QDA to QSB – QDB), and 
consumer surplus. However, a carbon 
tax may have an ambiguous effect on 
producer surplus depending on the rel-
ative changes in production and price. 
Meanwhile, the international market 
experiences an increase in quantity sup-
plied (QSA to QSB) and producer surplus, 
and decreases in the quantity demanded 
(QDA to QDB), quantity imported from 
the region/country adopting the tax 
(QDA – QSA to QDB – QSB), and consum-
er surplus.
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STATIC MODEL
     The spatial equilibrium in each time period is based on Paul Samuelson’s (1952) 
theory that the equilibrium results from maximizing total social welfare across all 
commodities and countries.

OBJECTIVE FUNCTION
     The objective function, based on Buongiorno et al. (2003), maximizes the total 
social welfare across all food groups and countries/regions. The total social welfare 
is calculated as the sum of consumption values minus the sum of production values 
minus the total transportation cost among countries.

[Equation 1]
where W = total social welfare, i and j = countries, m = commodity, Dim = com-
modity m consumed in country i, Sim = commodity m supplied in country i, Tijm 
= commodity m traded between countries i and j, Pim = price of commodity m in 
country i, and rijm = transportation cost of commodity m between countries i and j. 
The demand price (constant 2012 USD) P(D) = the inverse demand function, and 
supply price P(S) = the inverse supply function, and both Dim and Sim are equilibri-
um quantities, where quantity supplied equals quantity demanded.
     The demand equation, based on Buongiorno et al. (2003), over periods is:

[Equation 2]
where P-1 = the previous period’s price, D# = current demand at the previous pe-
riod’s price, D# = price elasticity of demand. The demand ratio and price ratio are 
associated via price elasticities.
     The supply equation, based on Buongiorno et al. (2003), over periods is:                 

[Equation 3]
where S# = current supply at previous period’s price,  ß = price elasticity of supply.
     The above calculation can be simplified with a linear approximation as described 
below using the demand equation as an example. With a constant elasticity, the 
inverse demand equation of [2] can be approximated by the tangent at the point 
(D#, P-1), where there are small changes in price and quantity:

[Equations 4]     
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The consumption and production values 
in [1] can each be approximated as the 
integral of the local linear approximation 
in [4] as a quadratic formulation of W.

ECONOMIC CONSTRAINTS
     Equation [5] is the material balance 
constraint, which implies that demand 
plus the export should equal supply plus 
the import of each commodity.

           [Equation 5]
where Dim/Sim = commodity demanded/
supplied in each country i for commodi-
ty m, and Tijm = shipment of commodity 
m from country i to country j. 
     Over the years, the trade flow chang-
es between two countries have some lag-
ging characteristics, per Buongiorno et 
al. (2003); that is, it takes time to adjust 
the trade flows to reflect various changes 
that affect the quantities traded.

[Equation 6]
where the superscripts - and + refer to a 
lower bound and upper bound respec-
tively.

ENVIRONMENTAL 
CONSTRAINTS/FOOTPRINTS

     Per Scarborough et al. (2014), the 
carbon footprint per commodity cap-
tures its entire lifecycle, from production 
to retail distribution. The food wastage, 
blue water, or land use footprints may 
also be calculated with this model.
     The set of equations [7] reflects the 
carbon, food wastage, blue water, or land 
use footprints produced.

[Equation 7]
where n = environmental considerations, 
fmn /gmn = produced carbon pollution 
(MT) or food wastage (MT) or blue wa-
ter (CUM) or land use (ha) per unit of 
m produced/consumed and Fn

+ = max-
imum carbon pollution (MT) or food 
wastage (MT) or blue water (CUM) or 
land use (ha) allowed in each country.
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DYNAMIC MODEL
     The dynamic phase of the model 
represents the supply and demand shifts 
over time due to carbon policies and 
economic growth. 
     With implementation of carbon 
taxes, the upward shift of the linear ap-
proximation of the inverse food supply 
of a country is modeled as:

[Equation 8]
where a and b are the same as defined 
in [4], S = quantity supplied at price P, c 
= carbon generated per unit of quantity 
supplied, and t = tax rate for generated 
carbon (USD/MT).
     With the economic and population 
growth, the periodic food demand shifts 
as:

D = D-1(1+ αg)

[Equation 9]
where D = food demand, g = rate of 
annual GDP growth, and α = elasticity 
of demand with respect to GDP.  
     Per Trade Gravity theory (Anderson, 
2011), the trade flow growth between 
two countries is mainly driven by their 
GDP growth rates, so the periodic trade 
lagging bounds shift as:

[Equations 10]
where ex = elasticity of trade flow with 
respect to exporter GDP growth, gx = 
growth rate of exporter GDP, ei = elastic-
ity of trade flow with respect to im-
porter GDP growth, gi = growth rate of 
importer GDP, ε = maximum deviation 
of trade flow from the trend.

MODEL SCOPE
     Table 1 lists the countries/regions 
and commodities studied based on their 
contributions to the global agricultur-
al market in terms of production and 
trade.
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MODEL IMPLEMENTATION
     The model used in this study is 
implemented with an interior point 
convex quadratic solver (BPMPD) 
(Mészáros, 1999) and Microsoft Visual 
Basic for Applications (VBA) (Figure 
2). The model parameters are recorded 
on Microsoft Excel spreadsheets, while 
the optimization problem itself is solved 
using BPMPD. A Mathematical Pro-
gramming System (MPS) file is gener-
ated with a VBA program from Excel 
spreadsheets and the BPMPD solver 
is invoked in the command line, after 
which the results in a text file are loaded 
to Excel. The VBA program automates 
projections by updating the model 
parameters from period to period based 
on scenario assumptions and saving 
the results across periods of time. The 
model parameters for the three scenarios 
are saved to different spreadsheets and 
can be copied to the staging area (Model 
sheet) programatically. 

MODEL VALIDATION
     Equation [11] measures the average 
of the absolute relative differences be-
tween projected values and actual values 
across total observations from 1993 to 
2012 to assess the accuracy of the mod-
el’s projections.

        [Equation 11]
where ε = Average Absolute Relative 
Error (AARE), Y = projected value at 
point k, A = actual value at point k, and 
N = total observations.

MODEL PARAMETERS
     Table 2 summarizes the average 
economic and environmental effects of 
1 metric ton of each commodity for the 
U.S. only, due to space considerations.

[continued on the next page]

ESTIMATIONS 
AND ASSUMPTIONS
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MODEL VALIDATION WITH 
HISTORICAL DATA

     The model is validated with equation 
[11] using the above parameters and 
actual data from 1993 to 2012. Trans-
portation costs for each commodity 
are estimated to be 10% of the world 
export unit value. For simplicity, this 

model does not deal with bilateral trade; 
instead, all countries export and import 
to a common “world market.”
     Table 3 shows that the model proj-
ects the world consumption, produc-
tion, import, export, and price of the 
commodities with at least 79 ~ 83% 
accuracy.

ASSUMPTIONS FOR THE 
SCENARIOS

     Table 4 outlines the design of Bernie 
Sanders’s Climate Protection and Justice 
Act of 2015.
     Table 5 identifies which countries 
adopt the CPJA in each scenario.
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     The results reveal the various project-
ed impacts of the CPJA on 11 commod-
ities on 17 countries/regions. Due to 
the interest of space, only bovine meat 
is focused on in this section because it 
maintains the greatest ratio of the size 
of the carbon tax to the price of the 
commodity. Similarly, this section only 
compares corresponding U.S. commod-
ity markets with those of the greatest 

producing country’s markets.

IMPACT ON BOVINE MEAT 
MARKETS

     The bovine meat market is impacted 
the most heavily by the CPJA. Under 
the Status Quo, the U.S. and Brazil 
both produce large quantities while 
maintaining low prices (Figure 2). How-
ever, under CPJA Developed, Brazil’s (a 
developing country’s) production and 
prices remain similar to Status Quo 
levels, while U.S. (a developed coun-

try’s) production decreases and domestic 
prices and imports rise dramatically.

IMPACTS ON OVERALL 
AGRICULTURE MARKETS

     Since the commodities are inelastic, 
implementing the CPJA increases prices 
more than it decreases production and 
consumption, resulting in increased 
consumer and producer surpluses due to 
increased consumption and production 
values for all areas under CPJA Devel-
oped and CJPA World (Table 6).
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ESTIMATIONS 
AND ASSUMPTIONS

IMPACT ON CARBON 
POLLUTION

     Table 7 shows that in 2050, although 
GHG appears to decline most drastical-
ly for developed countries under CPJA 
Developed (-6.0%), energy-intensive 
industries may actually be transferring 
production to unregulated developing 
countries, which experience a 0.6% 
increase. Thus, although developed 
countries appear to be reducing less car-
bon under CPJA World, global carbon 
emissions decline more significantly be-
cause those carbon-intensive industries 
have no unregulated areas to relocate to.
     Developing countries experience a 

cumulative 2.3 billion MT pollution 
increase under CPJA Developed due 
to potential carbon leakage (Table 8).  
However, 15.5 billion MT pollution are 
reduced under CPJA World as opposed 
to a 5.5 billion MT reduction under 
CPJA Developed.

     This study effectively captures the 
ongoing controversy regarding the 
impacts of carbon taxes on the global 
agricultural market. Under CPJA De-
veloped, the U.S. and other developed 
countries are harmed economically, 
while developing countries are damaged 

by potential carbon leakage. However, 
when all countries are subject to the 
same carbon tax under CPJA World, 
they are all negatively impacted by 
increased prices and decreased trade 
and production (albeit, for developed 
countries, less severely than under CPJA 
Developed). However, with substantially 
less carbon pollution and more revenue 
generated by domestic producers under 
a carbon tax, it is difficult to determine 
whether lower food prices (and all price 
levels in general, as the CPJA would 
impact energy-related emissions beyond 
just agriculture) are worth more than a 
cleaner environment.

CONCLUSION AND DISCUSSION
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The Efficacy of 
Biomedical Research:

A Bibliometric Analysis across Longitudinal Respiratory Disease 

By Zoey Chopra
Columbia University

     We estimate the effects of innovation 
regarding respiratory diseases on tan-
gible health outcomes bibliometrically. 
Specifically, we investigate the relation-
ship between the long-run growth in 
cumulative research publication count 
and four indicators of tangible health 
outcome: (1) mortality rate, (2) length 
of hospitalization, (3) discharge rate, 
and (4) disability-adjusted life years 
(DALYs) rate.
     Our estimates indicate that mortal-
ity, hospitalization, and DALYs rates in 
a given year are weakly inversely related 
to growth in publication count while 
discharge rate is positively related to 
growth in publications. This relation-
ship is most significant 6 to 11 years af-
ter publication. Interpretation becomes 
more difficult when considering funded 
versus unfunded publications. 

     Biomedical research often forms the 
backbone of healthcare improvements. 
As concluded by the National Center

for Health Statistics (2015), research at 
the National Institute of Health (NIH) 
alone has contributed towards reduc-
tions in mortality rate for four of the ten 
leading causes of death in the United 
States: heart disease, cancer, stroke, and 
diabetes. Academic literature confirms 
the significance of the effects of biomed-
ical research on population longevity 
and health. “Since 1945, biomedical 
research has been viewed as the essential 
contributor to improving the health of 
individuals and populations, in both 
the developed and developing world” 
(Moses III and Martin 2011). Clinical 
insight also finds that “biomedical re-
search provides the basis for progress in 
health and health care. Basic discoveries, 
translation to clinical medicine, and im-
plementation into medical practice have 
been the story line of medical advances 
for decades” (Nabel 2009, p. 2858).
     Biomedical research is generally 
thought to be effective whilst operative 
in the following chain:

     The majority of relevant topic liter-
ature, both in economics and in health, 
has focused on the two intermediate 
linkages: (1) research -> innovation, and 
(2) innovation -> health. 
     Previous research has found that 
“much of the developmental work and 
early research on various types of organ 
transplantation, diagnostic imaging 
technologies, prosthetic joints, and 
gene therapy have occurred in AHCs 
[Academic Health Centers]” (Anderson 
1994; Matherlee 1995). Sampat and 
Lichtenberg’s (2011) analysis of patent 
and bibliometric data has confirmed 
that pharmaceutical innovation benefits 
from publicly-funded research. Like 
studies confirm the implications of the 
first linkage: (1) research -> innovation. 
     Within biomedical innovation exist 
two main categories: embodied growth 
(physically manifested) and disembod-
ied growth (intangibly manifested).
     Research streams often investigate 
the tangible effects of biomedical in-
novation on metrics like mortality and 
quality of life. Recently, the Montreal 
Economic Institute found three major 
benefits of pharmaceutical innovation: 
longevity and health, cost savings, and 
increases in labor productivity (Licht-
enberg 2016). Empirical economic 
research has shown similar relationships 
between physical product innovation 
and health outcomes in the United 
States, Switzerland, France, and
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Australia, using data at the level of both 
government and individual patient 
(Lichtenberg 2014a; Lichtenberg 
2014b; Lichtenberg 2013a; Lichtenberg 
2015). Improvement in this tangible 
vein, especially concerning the devel-
opment of products (i.e. drugs and 
medical devices), is commonly referred 
to as embodied growth, and assumed to 
account entirely for the second linkage: 
(2) innovation -> health.
     There is an emphasis on studying 
embodied growth, likely for two reasons. 
First, analysis of embodied growth is 
more concrete. Second, research towards 
embodied growth is of greater import 
to the largest contributors of private-
ly-funded research: medical equipment, 
biotechnology, and pharmaceutical 
companies (IMC 2004). 
     Economic literature largely has yet 
to explore the realm of disembodied 
growth, the innovation not physically 
manifested—like procedural innovation. 
And yet, disembodied growth is critical 
to include when considering the second 
linkage: (2) innovation -> health. 
     Outside of research in the basic 
sciences, existing literature has shown 
that incentives that reward long-term 
rather than short-term success and 
operate without pre-defined delivera-
bles—characterizations of disembodied 
growth—often result in greater innova-
tion (Azoulay et al. 2011). A large area 
of disembodied growth also stems from 
physician-created clinical practices, from 
diagnostic procedures to surgical tech-
niques, which do not manifest physical-
ly, and yet are crucial for understanding 
improvements to clinical outcomes 
(Gelijns et al. 2001; McKinlay 1981; 
Coleman et al. 1957). The incorporation 
of palliative care, for instance, into med-
ical practice has had immense benefit 
towards patient health outcomes across 
ages and diseases (Smith et al. 2012; 
Hays et al. 2006; Gore et al. 2000). A 
last main consideration for disembodied 
growth is that of biomedical education, 
which can help to ensure translation to 
health outcomes from both disembodied 
and embodied innovation.
     Rather than attempt to delineate 
between embodied and disembodied 
innovation, since each area likely feeds 
the other, instead we estimate this inno-

vation factor as a whole, within the con-
text of a health production function.1 
This abridged study assesses this rela-
tionship econometrically, by observing 
the effects of long-run growth of publi-
cation count (our proxy for innovation) 
upon long-run changes in pivotal health 
indicators. Drawing from discussions of 
tri-fold endogenous growth, dependent 
upon ideas, labor, and capital (Romer 
1990; Comin 2008; Comin and Mulani 
2009), and building from Lichtenberg’s 
(2013b) cancer-based, bibliometric 
model, we estimate a health production 
function that focuses on the contribu-
tion of ideas towards improved health 
outcomes.
     We ask: How effective is medical-
ly-relevant research towards tangibly 
beneficial health outcomes? Our re-
search explores this notion within the 
context of respiratory diseases, which 
contribute towards significant disease 
burden both domestically and abroad. 
Understanding the tangible scope of 
the ideas behind medical innovation is 
critical when considering the individual 
lives at stake, investments in R&D, and 
broader health policy decisions.

     Metrics for assessing tangible health 
outcomes for at-risk patient populations 
generally fall into two large categories: 
(1) survival rates and (2) mortality rates. 
     Survival rates indicate the survival 
of a proportion of a patient population 
given diagnosis in a certain time frame. 
Survival rates are therefore conditional 
mortality rates, defined by diagnosis. 
Mortality rates indicate the death of a 
proportion of a patient population in a 
certain time frame. Mortality rates are 
therefore unconditional, similarly de-
fined by cause of death but without the 
requirement of pre-existing diagnosis. 
While both variables appear to be viable 
indicators for determining changes in 
tangible health outcomes over time, we 
opt to use unconditional mortality rate 
as our dependent variable, due to three 
causes for concern about survival rates: 
protopathic bias, length time bias, and 
lead time bias.
     The Respiratory Disease (RD mor-
tality rate is denoted as follows: P(death 
from RD).

Econometric Assumption via Law of 
Total Probability
     By the Law of Total Probability, we 
can extrapolate the following to simplify 
our model:

[Equation 1]
P(death from RD) = 
[P(death from RD|RD diagnosis) * 
P(RD diagnosis)] + 
[P(death from RD | no RD diagnosis) * 
(1 – P(RD diagnosis))]

     We can assume that 
P(death from RD|no RD diagnosis) ≈ 0. 
Thus, Eq. (1) becomes:

[Equation 2]
P(death from RD) ≈ 
[P(death from RD|RD diagnosis) * 
P(RD diagnosis)]

Taking natural logs of Eq. (2), we get:

[Equation 3]
ln[P(death from RD)] ≈ 
ln[P(death from RD|RD diagnosis)] + 
ln[P(RD diagnosis)]

We estimate Eq. (3) based on Licht-
enberg’s (2013b) bibliometric cancer 
model, and hypothesize that (death from 
RD|RD diagnosis) maintains an inverse 
relationship with RD-relevant research, 
which we proxy with scientific publica-
tion count. Applying this assumption, 
we achieve the following:

[Equation 4]
ln[P(death from RD | RD diagnosis)] = 
β ln(publicationt-k )

[Equation 5]
ln[P(RD diagnosis) = γ ln(incidencet )

Substituting Eq. (4) and Eq. (5) into 
Eq. (3), we derive our model:

[Equation 6]
ln[P(death from RD)] ≈ 
β ln(publicationt-k) + γ ln(incidencet )

We estimate Eq. (6) across longitudinal 
data for a swath of respiratory diseases, 
controlling for incidence and annual 
hospital expenditure:

16

ECONOMETRIC MODEL

           2018-2019



     Based on Eq. (r), we can estimate 
models at different levels of time lag (k) 
across specific respiratory diseases (d), 
and can analyze differences in effect by 
publication type, namely supported 
(funded) versus unsupported (non-fund-
ed) research publications.
     While mortality rate offers an 
absolute, empirical way of quantifying 
longitudinal differences in health out-
comes, it too paints a skewed picture of 
the national population, particularly for 
conditions that are not primary causes 
of mortality (CDC MMWR 1986). It 
is not always clear whether the under-
lying cause of death is the respiratory 
disease or another comorbidity. It is also 
difficult for mortality rate to capture 
smaller longitudinal changes, unless 
landscape-changing technology/treat-
ment comes to fruition (Krumholz et al. 
2015). Since 1982, the CDC itself has 
considered alternate premature mortality 
measures for these reasons. In this paper, 
we estimate the same regression model 
with three alternate outcome variables: 
hospitalization rate, discharge rate, and 
disability-adjusted life years (DALYs).
     Hospitalization rate is defined as the 
mean length of stay in-hospital for a pa-
tient of a given condition. This measure 
provides a reliable, alternate approach 
to assessing changes in health outcomes 
and has previously been shown to be 
more effective than mortality rate when 

considering respiratory diseases, notably 
pneumonia (Søgaard et al. 2014; Drye 
et al. 2013). 
     Discharge rate is defined as the pro-
portion of in-hospital discharges for a 
given condition relative to all in-hospital 
discharges in a given year. Discharge rate 
may be able to capture the effects of the 
innovation factor we ultimately hope to 
estimate, since discharge decisions are 
oftentimes directly influenced by effica-
cy of treatment strategy.

     Disability-adjusted life years (DA-
LYs) are defined by the Institute for 
Health Metrics and Evaluation (2018) 
as “the sum of years lost due to prema-
ture death (YLLs) and years lived with 
disability (YLDs), [i.e.] years of healthy 
life lost.” The metric aims to “measure 
the gap between a population’s health 
and a hypothetical ideal for health 
achievement” (Gold et al. 2002). DALYs 
provide an important estimate of disease 
burden for conditions that are not 
necessarily fatal, like many respiratory 
diseases. 
     There are unique challenges in inter-

preting each of our outcome variables. 
We acknowledge the potential for 
exogenous factors influencing outcome 
variables (i.e. lifestyle changes, comor-
bidities, etc.) and endogeneity concerns 
(i.e. correlations between expenditure 
and outcome variables). Nevertheless, 
these disparate measures of healthcare 
together provide a more well-round-
ed picture of the effects of healthcare 
innovation.

ESTIMATION STRATEGIES
     Because medical innovation does 
not change healthcare immediately, we 
consider the range of time after which 
publications are most likely to have sig-
nificant effect on our outcome variables. 
Lichtenberg (2013b) finds that lag-time 
distribution from start to publication 
generally peaks unimodally at ~6 years, 
a lower-bound estimate for the length 
of time necessary for biomedical re-
search to manifest tangibly; Stern and 
Simes (1997) confirm a similar low-
er-bound for publications from clinical 
trials. Existing literature estimates an 
upper-bound estimate of ~17 years for 
biomedical research to effect real-world 
impact (Morris et al. 2011; Grant et al. 
2003).
     Thus, we assume that optimal re-
search efficacy occurs within the bounds 
of 6 to 17 years after publication, and 
estimate via robust standard errors:

“How effective is medi-
cally relevant research to-
wards tangibly beneficial 

health outcomes?”
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for the following time lags in publica-
tion: (1) k=0, (2) k=6, (3) k=11, (4) 
k=17.
     Because regressing lagged publica-
tion-associated variables together would 
yield high multicollinearity, we test our 
model at the four above lagged values 
independently.
     We consider two publication types: 
supported (report research support) and 
unsupported (do not report funding).
     The causal implications of the inno-
vation factor, β (proxied by publication 
count), of our health production func-
tion can be estimated in two ways: (1) 
panel data and (2) dynamic panel data. 
     Since we estimate a linear model to 
estimate the innovation factor of the 
health production function, the best 
unbiased estimation strategy by which 
to estimate β is via ordinary least 
squares (OLS), as per the Gauss-Mar-
kov Theorem. We include disease-fixed 
and time-fixed effects to control for 
unobserved heterogeneity across dis-
ease states and time (years). Thus, we 
arrive at our first estimation possibility: 
(1) estimate panel data via Lag-Depen-
dent OLS. 
     However, there is cause for con-
cern: our dependent variables may be 
serially correlated with their lagged 
values, meaning correlation between 
Yt and Yt-1. In many ways, this is not so 
unexpected; the mortality rate from 
last year does have a bearing on the 
mortality rate this year, and likewise is 
the case for hospitalization, discharge, 
and DALYs rates. In order to account 
for serial correlation, our dependent 
variables must be dynamic, dependent 
upon past realizations of themselves. 
Thus, we arrive at our second estima-
tion possibility: (2) estimate dynamic 
panel data via the Arellano-Bond test, 
more generally referred to as “differ-
ence GMM” (Arellano and Bond 1991; 
Roodman 2009; Holtz-Eakin et al. 
1988). 
     To estimate using difference GMM, 
rather than simply regress via Lag-De-
pendent OLS, i.e. regress the depen-
dent variable on the first-differenced 
dependent variable (regress Yt on Yt-1), 
the Arellano-Bond method instead 
instruments the first-differenced de-
pendent variable with the second-dif-

ferenced dependent variable. 
     To confirm robustness of the dy-
namic panel data estimation, and for 
the sake of comparison, I include panel 
data estimates via Arellano-Bond (dif-
ference GMM), lag-dependent OLS, 
and lag-independent OLS (excludes 
(Yd,t-1) from regression). 
     Our regression framework assumes 
function linearity. While there are ben-
efits to a linear model of innovation, 
criticism of the model’s simplicity may 
be warranted (Balconi et al. 2010). Fu-
ture renditions of this paper will seek 
to adapt and compare other produc-
tion functions as well.

     We estimate from 1990 to 2014 
across a limited spread of respiratory 
diseases: Chronic Obstructive Pulmo-
nary Disease (COPD), Pneumoconiosis, 
Asthma, Interstitial Lung Disease & 
Pulmonary Sarcoidosis, Lower Respi-
ratory Infections, Upper Respiratory 
Infections, Respiratory Tract Neoplasms, 
Nose Neoplasms, Laryngeal Neoplasms, 
Lung & Bronchial Neoplasms, and Tra-
cheal & Other Respiratory Neoplasms. 
     Mortality data is from the CDC’s 
WONDER database. Incidence and 
DALY data stems from the Institute for 
Health Metrics and Evaluation’s Global 
Health Data Exchange’s Global Burden 
of Disease Study (2016). Mortality 
and incidence data for RD-associated 
neoplasms are obtained from the NCI’s 
SEER Program (2016). Hospitalization, 
discharge, and expenditure data derive 
from the AHRQ’s Healthcare Cost 
and Utilization Project (HCUPnet). 
Time-series data for publication counts 
derives from the NCBI’s PubMed data-
base.

           
     We originally hypothesized that 
publication growth would be inversely 
related to mortality rate, hospitalization 
rate, and DALYs because as innovation 
occurs, treatment strategies improve so 
that patients live longer, need fewer days 
in the hospital, and suffer fewer disabil-
ities. We hypothesized that discharge 
rate be directly related to publication 
growth because as innovation occurs, 

treatment improvements decrease need 
for hospitalization. Under the impres-
sion that fundamental research addresses 
health concerns, our hypotheses seemed 
noncontroversial. The data, however, 
presents interesting and rather counter-
intuitive results. 
     Since estimates produced with lag 
k = 17 years were not significant, and 
effects with lag k = 0 years are unlikely a 
product of biomedical innovation, our 
discussion focuses upon estimates with 
lag k = 6 years and lag k = 11 years.2

     For supported publications, significant 
differences are not wrought amongst 
various estimation strategies. This pro-
vides directional confidence with regards 
to the estimates produced.
     Across dependent variables and time 
lags, we observe the following with 
statistical significance: 
• positive relation between supported 

publications and mortality rate at 
k=6 & k=11 (Fig. 6)

• positive relation between supported 
publications and hosp. rate at k=6 
(Fig. 7)

• inverse relation between supported 
publications and discharge rate at 
k=6 & k=11 (Fig. 8)

• positive relation between supported 
publications and DALYs rate at k=6 
(Fig. 9)

     For unsupported publications, the 
three estimation strategies similarly cor-
respond to one another. This provides 
directional confidence to the estimates 
produced.  
     Across dependent variables and time 
lags, we observe the following with 
statistical significance: 
• inverse relation between unsupport-

ed publications and mortality rate at 
k=6 (Fig. 10)

• inverse relation between unsupport-
ed publications and hosp. rate at 
k=6 (Fig. 11)

• positive relation between unsup-
ported publications and discharge 
rate at k=6 & k=11 (Fig. 12)

• inverse relation between unsupport-
ed publications and DALYs rate at 
k=6 (Fig. 13)

  Legend Key:
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     Comparing between effects of sup-
ported and unsupported publications on 
outcome variables above, it is worth not-
ing that in every observation of statisti-
cal significance, estimates for supported 
and unsupported publications are 
directionally opposed. This implies that 
research without funding, public or pri-
vate, yields more beneficial health out-
comes than does research with funding. 
Given the specification of lag-dependent 
endogeneity of the dependent variable 
in our regression model, these effects 
are only exacerbated in the long-term 
(Abbassi and Linzert 2011). While this 
conclusion appears problematic, there is 
perhaps a warranted explanation.
     We consider the nature and diffu-
sion of unfunded research. Unfunded 
research most likely results in entirely 
disembodied innovation, given the 
high capital expenditure necessary for 
production, approval, and advertisement 
of embodied innovation in the health 
space. When we envision unsupported 
research, a mainstream article may come 
to mind, say a publication from TIME 
magazine about other, more scientifi-
cally rigorous publications—secondary 
literature. This type of unsupported 
research may have greater reach and 
larger audience relative to supported 
publications. An argument could be 
made that the process of innovation 
diffusion appears insensible, since highly 
skilled biomedical researchers may be 
unlikely to read such articles; however, 
there is still high likelihood that health-
care professionals would uptake and 
perhaps even regularly follow unsup-
ported research to remain up-to-date in 
their respective fields, resulting in the 
transmission of unsupported innova-
tion to improved health outcomes. It is 
important to keep in mind that tangible 
differences in health outcome, especially 
in regards to disembodied innovation, 
stem from healthcare workers rather 
than from biochemical researchers.
     We also acknowledge the likelihood 
of multicollinearity between support-
ed and unsupported publications and 
reverse causality between disease-specific 
research growth and changes in health 
outcomes. We hope to address these 
concerns in future renditions of the 
paper.

     In this paper, we bibliometrically 
examine growth in biomedical research, 
specifically the relationship between the 
growth of supported and unsupported 
research accumulation and changes 
in rates of mortality, hospitalization, 
discharge and DALYs. In particular, we 
examine the effects of research accumu-
lation across a swath of respiratory dis-
eases (RD). RD-associated deaths have 
accounted for nearly 8% of all deaths 
in the U.S from 1999 to 2013 (Teja-
da-Vera et al. 2015). Understanding the 
effects of innovation upon RD-associat-
ed health outcomes is essential. 
     Confirmed by three different meth-
odologies, our estimates indicate that 
growth in unsupported publications 
are weakly inversely related to mortality 
rate, hospitalization rate, and DALYs 
rate, and weakly positively related to 
discharge rate. Growth in supported 
publications appear to have the oppo-
site effect, perhaps a product of reverse 
causality.
     Future research will explore outcome 
variables that capture different aspects of 
health, greater stratification of support-
ed versus unsupported types of pub-
lications, and quantifiable proxies for 
innovation beyond publication count. 
     Though extensive further analysis is 
required, our findings conclude that es-
timating the innovation factor of health 
production functions is plausible, and 
confirm that biomedical innovation can 
positively affect health and longevity in 
the United States. Positive effects may 
not be realized until the long-run, how-
ever, because in the vein of respiration, 
research must breathe. 

Zoey Chopra is a graduate of Columbia 
University. The article here is an excerpt 
of her thesis in economics. She is currently 
an MD/PhD student in Economics at the 
University of Michigan.

Footnotes:

[1] What I refer to as the innovation 
factor is often referred to as Total Factor 
Productivity (TFP) and is defined in The 
New Palgrave Dictionary of Economics 
as “the portion of output not explained by 
the amount of inputs used in production.” 
For a more extensive review of TFP, please 
see Comin (2008). For a more extensive 
review of health production functions, 
please see Wibowo and Tisdell (1992), Koç 
(2004), and/or Romley and Sood (2013).

[2] It is possible that effects observed at lag 
k = 0 are relevant for unsupported publi-
cations because they may include real-time 
summary products of years of research 
from supported publications (i.e. literature 
reviews).
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Innovation is Difficult:
Are Ideas Getting Harder to Find?

INTERVIEW with Nicholas Bloom

     HCER staff member Jimmy Lin 
conducted an interview with Nicholas 
A. Bloom, Stanford Graduate School of 
Business Professor and Co-Director of the 
Productivity, Innovation and Entrepre-
neurship program at the National Bureau 
of Economic Research (NBER), on ideas, 
innovation, and productivity. The follow-
ing features an introduction followed by 
the interview.
     With today’s bustling economy, new 
technologies are being thrust into the 
consumer spotlight at a frenzying rate. 
Total venture capital investments in the 
U.S. reached a record high in 2017,1 
and at the current speed of technological 
turnarounds, the modern economy may 
look like the most innovative it has ever 
been. Yet in the heart of Silicon Val-
ley—generally considered the epitome 
of America’s startup success—Stanford 
economist Nicholas Bloom remains 
skeptical.
     The recent article “Are Ideas Get-
ting Harder to Find?”2 —authored by 
Bloom, Charles Jones, and Michael 
Webb of Stanford and John Van Reenan 
of MIT—makes the case that empirical-
ly, research productivity has been declin-
ing. By analyzing decades of data from 
the aggregate economy and individual 
case studies, Bloom and his team find 
that the investments into research efforts 
have been exponentially increasing, yet 
the corresponding rate of new ideas has 
reached diminishing returns.
     A decreasing rate of research produc-
tivity has vast implications for the future 
of economic growth across developed 

nations. In standard economic theory, 
economic growth is fueled by the cre-
ation of new ideas. Previous economic 
growth models typically assumed con-
stant research productivity, suggesting 
that a fixed number of researchers would 
yield constant exponential growth in the 
future. However, in practice, the U.S. 
has needed to continuously increase 
research investments only to maintain 
existing growth rates. Understanding 
Bloom’s findings provides a differ-
ent narrative compared to traditional 
growth models: as ideas become increas-
ingly harder to find, productivity growth 
will likely continue to decline.

     In your article “Are Ideas Getting 
Harder to Find?” that your group 
recently published, you make the case 
that empirically in the United States, 
the answer to that question has pretty 
much been yes. Can you explain this 
result?

     I think there are 3 phases of growth. 
One would be from back to the Stone 
Age until around the 1800s, where if 
you look it up, humanity’s productivity 
growth was close to 0 percent. The Eliz-
abethans were not much more advanced 
than the Romans, even though there 
were a couple of thousands of years 
between them. Most estimates say there 
was 0.1 percent growth a year—it’s not 
0, for a very long time period there was 
some growth—but 0.1 percent a year is 
effectively 0. 
     Then around 1800, there was the 

Industrial Revolution—it started in the 
UK and then spread around Europe. 
Productivity growth in the Industrial 
Revolution is probably only about 1 
percent a year—which now seems kind 
of low, but by the standards of the time, 
it was an amazing tenfold increase in 
growth. Productivity growth from the 
Industrial Revolution up until about 
World War II seemed to be slowly 
increasing. The Great Depression was a 
bad period, but on average, by the time 
we get to around World War II, pro-
ductivity growth in the 1950s is actually 
around 5 percent per year. That’s peak 
productivity growth that’s been steadily 
increasing, with ups and downs since 
the 1800s.
     What’s happened in the 1950s until 
now seems to be that productivity 
growth is slowly trending back down 
again, so we’re back down now to about 
1 percent, which is where we were at the 
beginning of the Industrial Revolution.
     Now the question is what’s driving 
this. Our view is that since World War 
II, ideas are getting harder to find. That’s 
the apple tree model—that you pluck 
the low-hanging fruit of ideas, and as 
you go up the tree, it gets harder and 
harder to come up with more and more 
ideas. One way of thinking about this is 
literally that there’s a given set of ideas 
out there, and it’s getting harder and 
harder to find them. The other way of 
thinking about it is related to work done 
by Ben Jones from Northwestern Uni-
versity, which is that it now just takes 
people longer and longer to train to get
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to the research frontier. If you do an 
economics PhD now, it takes 6 years; 
20 years ago, it was 3 years. You have to 
learn so much more material, and even 
when you’ve done it all, there’s so much 
prior research that it’s harder to have 
an impact. That’s the view of the apple 
tree model that it’s harder to make new 
ideas.
     Then if I step back a bit, which goes 
beyond the research of our paper—why 
did research productivity go up from 
1800 to 1950? The other model peo-
ple have is the idea of “standing on the 
shoulders of giants.” It goes back to the 
quote by Isaac Newton: “If I have seen 
further than you, it’s only because I 
have stood on the shoulders of giants.” 
The idea here is that people have started 
to invent stuff like the steam engine, 
the electric motor, penicillin, lighting, 
heating, air conditioning, etc.—all of 
this makes it easier to be productive. If 
someone else before invented penicillin, 
it means that current generations are 
healthier and are easier to invent stuff. 
That’s the idea that inventions—ear-
ly inventions—actually help future 
inventors become more productive. 
But around 1950, that seems to have 
declined.

     Before we get into a lot of the 
points you mentioned, can you ex-
plain the context of where this study 
came about? Before your study, the 
assumption taken by a lot of econom-
ic growth models was one of constant 
productivity growth.

     Economic growth as a discipline 
started those economic growth mod-
els in the mid-90s with endogenous 
growth, and back in the mid-90s, it 
wasn’t so obvious that productivity 
growth was declining—we really only 
had a couple of decades of good data. 
Now, empirically the data is 20 years 
older, and we’re also much better at 
cleaning this data. If you look at the past 
few decades, it looks like productivity 
growth has been on the decline.
     I think those models are a big step 
forward compared to what was there 
before, because beforehand, growth 
was deterministic—it was like manna 
from heaven. From the 1990s onwards, 

people pointed out that R&D can 
change growth rates, and endogenous 
growth models say it can permanent-
ly change growth rates. I think our 
view now is that it can speed them up 
but not indefinitely, so there are some 
diminishing returns. America has been 
spending more and more on R&D and 
it has kept its growth rate higher than 
it would be, but it’s getting harder and 
harder—it’s like running on a treadmill, 
but the treadmill keeps speeding up. 
If you look at 2018, you now have 70 
years of data going back to World War 
II. If you look at the 70-year span, it’s 
clear that productivity growth is declin-
ing, and not only is it declining in the 
U.S., it’s declining in more or less every 
OECD country. Paul Romer and Robert 
Lucas in the 1990s maybe had 30 years 
of U.S. data; we now have 70 years of 
data and about 50 years from about 30 
other countries. It’s just clear that those 
assumptions that were just convenient 
and easy to make in the 1990s turned 
out to be wrong.

     A lot of media reactions seem to 
be skeptical about the claims that you 
make—it’s very easy for sources to 
point at the innovation happening in 
places like Silicon Valley as evidence 
that new ideas are proliferating like 
never before. How do your findings 
respond to these observations?

     Well the bottom line is that the 
recent past turns out to be a good 
predictor of the future, so we’re much 
greater believers in looking at data. I live 
in Silicon Valley, and in fact, I changed 
my mind about this 3 or 4 years ago. I 
used to be very pro-productivity growth. 
My next-door neighbor is actually one 
of the early designers of self-driving cars. 
I’m aware there are lots of startups, and 
not just in computers. The challenge of 
all that is you just don’t see in it in the 
data. I’m excited by this innovation as 
much as anybody else, but we just don’t 
see it in the account state. It’s not just in 
the U.S.; it’s across countries around the 
world. We just don’t see growth acceler-
ating, so until growth does start picking 
up again, I think economists are right 
to be skeptical. I love the excitement 
of Silicon Valley and all the money it’s 

getting in funding, but it isn’t following 
through into growth. 
     People might give research in com-
puters time to show up. When I started 
working on this in the 1990s, there was 
the strong belief that it takes time for 
new technology to impact growth. But 
computers have been pretty mainstream 
since the 1990s. Sure it’s been hard to 
get computers up from scratch, but 
they’ve been around for at least 20-25 
years in a pretty widespread form. I 
think by now the view that the growth 
is slow and that technology is about to 
have a huge impact is hard to defend.
     I don’t want to be too pessimistic, 
and I don’t think it’s pessimistic at all—
you just have to get the right context. 
Sure, growth at 1 percent is a lot slower 
than what it has been in decades gone 
by post-World War II. But if you look 
back—humans have been around for a 
million years —it’s faster productivity 
growth than almost the entire period 
except for what it’s been for the past 
40 years. Over the long-run sweep of 
things, growth is still incredibly fast—I 
think 1 percent growth a year is about 
doubling every 50 years, so it’s still 
pretty rapid.

     On one side critics don’t seem to 
buy the argument, but on the other 
side, people think that your results 
seem apparent given the idea of di-
minishing returns. Is it possible that 
once a product is invented, progress 
on that existing product slows down 
over time, but the introduction of new 
product varieties compensates for the 
slowdown?

     That’s why you have to look at the 
aggregate. If you look only at individual 
things—if you looked only at com-
puter speed—then you’re exactly right. 
Innovation in computer chip speed has 
slowed down because people moved on 
to better software and parallel cores. I 
actually think in some ways the most 
important data is the aggregate data—
the GDP. If people moved into different 
technologies that should still show up in 
the aggregate. I’m sure that people are 
shifting between technologies—that’s 
certainly right. The slowdown is even 
more significant within individual
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technologies, but the slowdown is offset 
as people shift between technologies. 
But given that the slowdown still shows 
up in the aggregate data, it can’t be the 
case that the productivity slowdown 
is completely offset. There are people 
who claim that the data is wrong, but 
anybody who mentions that seriously 
doesn’t seem to have the evidence.

     Moving on from the aggregate, you 
also mention specific industries where 
you observe the slowdown of produc-
tivity. Can you elaborate on a few of 
these industries?

     We looked at three. One of them was 
agriculture, where we’ve been putting 
an increasing amount of money into 
R&D, and you see the increase in crop 
yields. Crop yields have increased all 
the time—there are amazing things 
going on in agriculture now with satel-
lite-guided harvests. Yet the growth in 
increasing yields has just been slowing 
down. Again, it’s not that surpris-
ing. Zvi Griliches, a famous Harvard 
economist, wrote his PhD paper on the 
spread of hybrid-seed corn in the 1950s, 
so already in the 1950s people were 
developing better crops by genetically 
modifying them and using much more 
fertilizer. We can get more sophisticated, 
but there’s only so far you can go.
     We also looked at silicon chips 
and Moore’s Law. Moore’s Law itself 
is roughly held—we are doubling the 
speed of computer chips every 2 years, 
but there’s been an enormous increase in 
the amount of science and engineering 
resources devoted to achieving that. The 
amount of engineers has gone up from 
maybe the dozens working on this in the 
early 1970s, so it’s increased by about 
25-fold. There’s now hundreds of people 
in teams across multiple companies. It’s 
gotten hard to make progress and people 
are reaching the limits of physics, so 
people have now moved on to improv-
ing software.
     The third area we looked on is 
health. In health, there’s probably a lot 
of really exciting inventions; it’s just 
overall, it gets harder and harder to 
increase life expectancy. I think in the 
U.S., life expectancy in the last 2 or 3 
years has actually fallen, just because 

lower-income people’s mortality rates 
have skyrocketed. 
     Wherever you look, it looks like in 
broad industries, research productivity 
is slowing down in the sense that the 
amount of money America is spending 
on R&D is increasing all the time, and 
growth rates are slowing down.

     In the case of agriculture, is it pos-
sible that a sudden shift in agricultur-
al paradigms—for example, a sudden 
advancement in genetically modified 
foods—could cause an immediate 
spike in research productivity that 
then later trickles out over time?

     There’s that saying that people always 
over-predict progress in the next 5 years 
and under-predict in the next 25 years. 
I certainly don’t want to claim that there 
can’t be some revolutionary change. I 
feel confident in saying that productivity 
growth is going to remain low for the 
next 10 years, probably reasonably con-
fident for the next 20. Beyond 20 years, 
it’s really hard to say. You’re exactly right. 
For example, it could be that driverless 
cars and autonomous vehicles complete-
ly change the way societies are organized 
and land use. There’s a lot of things that 
could radically change. Agriculture is a 
very old industry. There’s been a mas-
sive amount of genetic experimentation 
already—Mendel was experimenting on 
peas over 150 years ago. 
     There could easily be some paradigm 
shift in the case of some major tech-
nology. There haven’t been that many 
historically—the Industrial Revolution 
is one, probably the main paradigm shift 
in research productivity. The other thing 
that helped boost productivity growth 
in the U.S. is the expansion of corporate 
R&D labs and universities. If you go 
to the 1900s, almost no companies had 
professional R&D labs. Edison Labs was 
the first time people would sell inven-
tions—Thomas Edison made money by 
inventing things and selling the patents. 
That was unique in its time, and within 
30 years, General Electric, Ford, and 
General Motors all had these R&D labs. 
At the same time, a lot of universities 
like MIT and Harvard started to do 
proper science and engineering research. 
That was another paradigm shift. It’s 

hard to predict past 20 years, but for the 
next 20 years, the data doesn’t predict 
any sort of turnaround. We’re still trend-
ing downwards.

     For Moore’s Law, you mention that 
the rate of growth in computer chip 
speeds has been kept constant, but the 
amount of investment that needs to go 
into R&D has been increasing expo-
nentially over that time. Is that drop 
in research productivity potentially 
a sign that we should be investing 
less in researching Moore’s Law and 
instead move toward different product 
varieties with higher research produc-
tivities?
     
     That’s a great question, and that’s the 
benefit of the free market. Initially you 
think that since we’re exhausting what 
we can do with chip speed, we should 
move on to researching other areas—
and certainly other companies are doing 
that. It’s also worth remembering that 
because of Moore’s Law, the cost of 
computing power has fallen enormously. 
It’s true that computers aren’t progress-
ing as easily as they were, but the cost of 
processing power has dropped. Dale Jor-
genson of Harvard said 10 years ago that 
if the price of airline flights dropped 
as much as the price of computing, an 
airline flight that cost about 1000 dol-
lars in 1975 from London to New York 
would now cost 2 cents. Basic comput-
ing has become incredibly cheap, to 
the point that you can get on your cell 
phones things that were more powerful 
than the desktops of 10 years ago.
     Computers are everywhere, and the 
past 30 years of Moore’s Law has meant 
that chips are really cheap, so that huge 
numbers of them are sold every year. 
You’re right that it’s much harder to 
make progress, but the returns and the 
rewards from making progress in it are 
much bigger. So you go from a market 
with 500,000 chips a year in 1980 to 
500 million—you don’t need to make 
as much progress to make money from 
it. Market forces will steer this, so firms 
will invest in R&D where they think the 
returns are biggest—that’s the joy of the 
free market.

[continued on the next page]
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     On the point of medicine and 
healthcare, what are your thoughts 
on how different government poli-
cies could contribute to the decline 
in research productivity that we’ve 
seen—for example, the healthcare 
climate, FDA regulations, regulation 
of pharmaceutical companies, or the 
allocation of public research spend-
ing?

     Generally, public research spending 
is seen as some of the most productive. 
In R&D, there’s a big division between 
basic and applied. Basic would be like 
basic materials, physics, math, basic 
chemistry, etc. In healthcare, it would 
be some of the early genetics work, for 
example, or CRISPR. This is the type 
of thing that universities do. They’re 
normally seen as having big spillovers 
but limited commercial value. 
     R&D firms, on the other extreme, 
might feed on what’s called “me-too” 
drugs. You see a firm come up with a 
fantastic drug, and you basically want 
to copy it and steal half the market, so 
you invent your own version that just 
swerves the patent. That’s great for pri-
vate profit, but it’s terrible for productiv-
ity. The broad view is that the more the 
government can subsidize basic research, 
the better. It’s hard to argue coming 
from a university—it sounds like more 
money for us! At the same time, that’s 
one broad view—the government 
should want to increase productivity 
growth, so it should want to increase the 
funding for research in universities.
     The other thing to do is to increase 
the generosity of the R&D tax credit. 
These subsidize firms’ R&D, and we 
do that because of the firms’ spillovers. 
Increasing the generosity of that could 
boost growth rates. It’s always a chal-
lenge because it’s a political process. 
Governments get re-elected every 2 
years in the U.S., so people want to see 
a quick bang, and it’s not very appealing 
to invest in long-run growth.

     How do different market structures 
contribute to the rate of productivity 
change within an industry? For exam-
ple, in Silicon Valley, we tend to think 
of startups pioneering innovation in 
tech, whereas large pharmaceutical 
companies might dominate research 
output in medicine.

     Generally more competition is good 
for innovation and growth. Indeed, 
this is one reason why the U.S. grew so 
fast in the 20th century—its large and 
competitive markets. Silicon Valley is 
very competitive at the start-up stage so 
many people round here work incredibly 
hard to make sure their start-up is suc-
cessful. You could argue at the top-end 
the FANG firms have a monopoly, but 
they are aware how quickly the giants of 
old—like IBM, Kodak and Nokia—can 
crash down if they don’t keep up with 
technology.

     What potential solutions (e.g. pol-
icy, education reform) do you think 
are the most promising to address this 
productivity slowdown?

     More education would improve the 
supply of scientists and engineers, while 
grants for basic research at universities 
and R&D tax credits for firms would 
increase the expenditure on R&D. 
These policies are pretty clearly going 
to increase growth, but they cost real 
money now, and politicians are unkeen 
to make investments now for future 
growth. The reason is voters don’t like 
it – so maybe the most important thing 
would be to educate voters to think 
long term. Current U.S. politics rewards 
politicians telling lies and making false 
claims – Trump has promised all kinds 
of absurd things that he can never de-
liver on. The more educated voters are, 
the more we can ensure politicians focus 
more on long-run growth and less on 
selling snake-oil policies.
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     Note from the Author: After the 
conclusion of my research and the submis-
sion of the paper for publication, Huawei 
has become the subject of much controver-
sy. My paper does not address this contro-
versy as its factual background remains 
disputed.
     Huawei’s success in catching-up and 
its position as an enormous leading force 
in the ICT-DT Sector is apparent. Ex-
ternals, including media, scholars, and 
practitioners, widely discuss the reason 
for its success. As a scholar dedicated to 
studying the growth and catching-up of 
enterprises, I find that studying targets 
such as Huawei and its founder Ren 
Zhengfei’s speeches is very effective for 
revealing potential alternative insights.
    Before discussing Huawei’s success, 
we need to take a look at a pitfall that 
we all face — an inequality-based eco-
nomic-system view. Under such a view, 
the economic-social structure is heavily 
tied with the concept of capitalism (such 
as state capitalism and market capital-
ism societies), so that financial survival 
and economic returns to shareholders, 
instead of responsibility and returns to 
all stakeholders, are the priorities for 
enterprises. Though inequality-based 
ideology has brought up the world 
economy, ruled economic development, 
and empowered entrepreneurs to be 
financially-enthusiastic in the past cen-
tury, it is still “killing” the social identity 
of most economic actors, misleading 
players far from their  sustainable so-

cial-economic goals, and hardly serving 
the on-going digital transformation era 
which might lead to a future sharing 
economy (as manifested by the concept 
of blockchain and on-going progressed 
digital platforms).
     Ren Zhengfei, as the founder and 
“mentality leader” of Huawei, has struc-
turally legislated Huawei as a company 
for all employees (with himself only 
owning 1.4 percent), and transformed 
their stakeholders (such as employees) 
into the shareholders. Studies and dis-
cussions of Huawei’s collective owner-
ship are not lacking, but not many have 
been able to explicitly unfold the foun-
dation of its structure from an ex-ante 
point of view. In principle, collective 
ownership not only grants stakeholders 
an equal right to own their endeavors 
and returns, on the basis of the legal 
structure of “the ownership legitima-
cy,” but also acknowledges and respects 
stakeholders’ equal identity in striving 
for better conditions and for the merit 
of collectiveness. In this sense, Huawei 
is a “planet” infused with respect for 
hardship, a strong striving attitude, 
and a reward system for those strivers. 
Therefore, the enterprise’s system can be 
naturally altered from being financial-
ly-oriented toward shareholders to being 
oriented toward collective goodness for 
stakeholders. As such, Huawei’s system 
rests on two spheres: the value sphere 
and the system sphere. 
     In the value sphere, Huawei sticks 

to the principles of being Collabora-
tive, Open, Striving, Humble (COSH), 
serving its core value of putting cus-
tomers first and having striving effort as 
its foundation (“以客户为中心,以奋
斗者为本” in Chinese).  In the system 
sphere, Huawei incorporates its man-
agerial, operational, and (strategic and 
operational) decision-making sub-sys-
tems. By working with external players 
such as leading consulting firms and 
education/research institutions, Huawei 
has continuously optimized its internal 
managerial and operational systems 
(such as IT, S&P, IPD, ISC, OFS, 
CRM)  (Zhang, 2009; 2013; 2014) and 
quickly integrated its value sphere with 
the system sphere. 
     These two spheres are co-evolved. 
The value sphere acts as the axis of 
“Huawei Planet”, driving Huawei to be 
more self-conscious; while the system 
sphere serves as “Huawei Energy”, effi-
ciently connecting internal and external 
players. The value sphere is reflected in 
its daily strategy and behavior (system 
sphere). First, “customer-center” is the 
mindset of taking a stakeholder-based 
view and having a vision of helping the 
world prepare for a digital (sharing) 
economy, which paves a path toward 
an equality-based social-economic 
structure. Second, collaboration implies 
learning to share with stakeholders on 
their concerns, values, tensions, respon-
sibilities, benefits etc. Only by doing so, 
innovation, particularly disruptive
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innovation, can emerge from joint 
endeavors with stakeholders.  Numerous 
examples of the manifestation of this 
value occur every day within Huawei 
and with Huawei’s stakeholders. Some 
well-known cases include Huawei being 
the first to rescue ICT infrastructure for 
clients in disasters, such as during the 
earthquake in Chile and Japan, as well 
as in War in Iraq and in Libya.
     Huawei’s Value-System Sphere 
Model reflects four spheres of living in 
the tradition of Chinese philosophy. 
According to The Treaties on the Nature 
of Man (Fung, 1946) by respected 
Chinese philosopher Professor Fung 
Fu-Lan from Tsinghua University in 
1930, the nature of man is defined 
by these four spheres of living. From 
lowest to highest, they are: the innocent 
sphere, the utilitarian sphere, the moral 
sphere, and the transcendent sphere. 
Huawei’s core values and behavior are 
consistent with these four spheres. As 
Ren Zhengfei emphasized in his De-
cember 2014 talk at Huawei, “…what 
we cared very much [about] in the early 
age was how to reform our management 
system and make sure the system runs 
efficiently and flawlessly; now we must 
pay more attention to build[ing] a more 
proactive, harmonious climate with 
entrepreneurial and striving spirit.”  Ren 
Zhengfei called on Huawei people to be 
continuously self-conscious and humble 
enough to learn from leading players as 
well as compromise with stakeholders. 
He stressed that “being [locked] into [a] 
former advantage while not being able 
to create a new advantage will lead an 
organization to die.” Building around 
the value of collective prosperity, Ren 
Zhengfei believes in the necessity of an 
ecosystem where relationships among 
actors along industrial value chains need 
to be nurtured with long-term collabo-
ration, which means that “strengthen-
ing collaboration, caring and humbly 
learning from stakeholders, offering 
competitive solutions to customers, and 
earning their trust is the only way to 
offer competitive advantage to Huawei,” 
commented Ren Zhengfei.  For details, 
please refer to Figure 1 of Huawei’s 
Value-System Sphere Model and Table 1 
of Huawei’s application of Four Spheres 
of Living.
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     Huawei’s Value-System Model is 
different from that from the Five Forces 
Model.  To explain, Five Forces Model 
considers all others in the market as 
threats and rivals; strategies under the 

Five Forces Model set a line between 
shareholders and stakeholders, and push 
each stakeholder to be more focused on 
competition, bargaining, negotiating, 
and even crowding out. In contrast,
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Huawei’s model appears more humble, 
cooperative, and superior. First, Hua-
wei’s model causes it to consider itself a 
member of society, dedicated to contrib-
uting to collective prosperity. Second, 
Huawei’s model requires a company to 
be collective owned, setting a base for 
organizational transformation and sus-
tainable development. Third, Huawei’s 
model is able to transform employees 
toward becoming entrepreneurs, from 
being hired to being their own boss. 
Fourth, Huawei’s model is able to trans-
form an enterprise from following others 
to becoming innovative (i.e. Huawei’s 
leadership in 5G technology), from 
passive to proactive, and from compet-
itive to collaborative. In Ren Zhengfei’s 
numerous speeches at Huawei, it is hard 
to find phrases or words expressing an 
attitude of rivalry. In particular, all his 
speeches regarding the external envi-
ronment emphasize learning from and 
sharing benefits with stakeholders. He 
comments that Huawei must respect 
and obey the rules of domestic and 
international markets. He has said, “we 
are not narrow-minded…what we do is 
not to stand as a monopoly and crowd 
out others.” Ren in Davos for the World 
Economic Forum in January 2015 said, 
“We want to make others better. As long 
as they are better, we can be better…”
    To put Huawei’s successful catch-up 
process in a cause-effect framework, I 
propose collective prosperity (CP) as an 
effect; while being collaborative, open, 
striving, and humble (COSH) as causes. 
This causal relationship feeds into a 
positive feedback loop. For example, 
the first order of causal relationship 
(COSH1 as a cause, while CP1 as an 
effect) can be further developed to a 
higher level (for example the second 
order of causal relationship between 
the second order of cause (COSH2), 
which is derived from the first order 
of effect (CP1), to the second order of 
effect —CP2)). All these variables can 
be categorized into internal and external 
fields, as well as analyzed on the indi-
vidual level and as a whole. In addition, 
the variables do not simply create effects 
(collective prosperity) alone; they also 
create effects by incorporating the other 
conditions: “being competitive, being 
tough, and being ambitious”. From Ren 

Zhengfei’s speeches and correspondence 
to Huawei’s daily action/business, it is 
clear that being humble means being 
humble for self referring to others and 
for self to be more self-conscious, while 
being “tough” means being critical for 
self referring to self ; being ambitious 
requires thinking bigger for self and 
collective group referring to self , while 
being “competitive” means to be better 
for others such as clients and fellows.  
Put another way, collectiveness (the 
original source of a sharing economy) 
can be thought of as both a cause and 
effect. To explain, collectiveness, a 
cause in terms of being open, humble, 
and collaborative, in both attitude and 
action, can be referred to as human’s 
Mentality-Behavioral Property (MBP).  
Simultaneously, collectiveness, an effect 
in terms of prosperity-generating open 
phenomena, shared platform/economy, 
humble culture, and striving with col-
laborators, can be referred to as human’s 
Intellect Property (IP). IP is human’s 
“spirit”, while MBP can be referred to as 
the “empowering process.” The cause-ef-
fect relationship between MBP and IP is 
not a one-time one-way simulation, but 
rather recycles over time (which means 
that MBP generates IP; then IP cre-
ates MBP at a higher level). Therefore, 
applying these concepts to the Huawei 
analysis, Huawei’s value sphere (serving 
as the Mentality- Intellect Property) and 
system spheres (serving as the Behavior 
Property) run in a spiral process (in 
terms of a positive feedback loop), to 
become more spiritually advanced.  
    In summary, an equality-based ecosys-
tem view, formulated by the Value-Sys-
tem Spheres and MBP-IP recycling 
framework, inspired by Eastern philos-
ophy, can be used to decode Huawei’s 
success.

Ying Zhang is an Associate Dean (for 
China Business and Relations) and 
Associate Professor (on Entrepreneurship 
and Innovation) at Rotterdam School of 
Management, Erasmus University, the 
Netherlands.
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Measuring the Trade-Migration 
Nexus in the United Kingdom:

Where People Go, the Goods Will Flow

By Molly Wharton
Harvard College

    In November 1989, the fall of the 
Berlin Wall signaled the collapse of 
the USSR’s influence over communist 
Europe and thus the end to the conti-
nent’s East-West divide. The process of 
European reunification began, and trade 
between the EU and the Central and 
Eastern European countries (CEECs) 
rapidly commenced after having been 
suppressed by government policies on 
both sides of the Iron Curtain. The 
European Agreements introduced in 
the early 1990s brought about a series 
of tariff reductions and ensured the 
creation of a free trade zone between the 
EU and the CEECs within a period of 
ten years.
    At the same time, most CEECs offi-
cially expressed their desire to join the 
EU, and so the question of enlargement 
quickly made its way onto the European 
Council’s agenda. In 1993, the Europe-
an Council established the Copenhagen 
criteria, which laid out the necessary 
economic and political conditions for 
further integration with the CEECs and 
their eventual accession to the EU. A 
decade later, in May 2004, eight CEECs 
entered the EU, along with Malta and 
Cyprus. Two other CEECs, Romania 
and Bulgaria, joined in 2007. These new 
member states from Central and Eastern 
Europe are collectively referred to as the 
CEE-10 countries. 
    Though the EU had undergone 
previous expansions, the two rounds 

of enlargement in 2004 and 2007 were 
extraordinary for a number of reasons. 
First, their scale was unprecedented, 
with the accessions increasing the EU’s 
population and territory by one third. 
Second, the gaps in employment and 
income levels between the old and new 
member states were much larger than 
they had been in previous accessions. 
Thirdly, by nature of their former com-
munist status, the CEE-10 countries 
were still transitioning into free market 
democracies, a process that entailed 
socioeconomic challenges and exposed 
serious institutional weaknesses. Finally, 
many of these countries had previously 
faced considerable barriers to mobility 
and so had not experienced substantial 
emigration to Western Europe. Because 
EU policies establish the free move-
ment of people, these factors conspired 
to produce an unprecedented surge in 
movement from the CEE-10 countries 
to the fifteen old member states (EU-
15). Within the ten years following 
enlargement, the EU-15 countries expe-
rienced a 5.4-fold increase in the stock 
of CEE-10 nationals, or a net inflow of 
5 million immigrants.
    Due to concerns about mass immi-
gration from the accession countries, 
old member states had the right to 
impose transitional restrictions on the 
free movement of workers for up to sev-
en years. The UK was one of just three 
EU-15 countries that did not impose 

any restrictions in 2004, aside from 
restrictions on access to public funds 
and certain welfare provisions. The large 
influx of immigrants it subsequently 
received was in part a result of the tran-
sitional arrangements imposed by other 
states, leaving the UK as one of the few 
countries in Western Europe whose 
labor markets were completely open to 
workers from the new member states. 
    Indeed, as the top destination for the 
CEE-10 immigrants, the UK experi-
enced an especially dramatic growth 
in immigrant inflows. The stock of 
working-age immigrants living in the 
UK from these new member states 
increased from under 100,000 in 2000 
to almost 1.4 million in 2015, surpass-
ing the number of immigrants from the 
EU-15 countries. As a proportion of the 
overall immigrant population, CEE-10 
immigrants grew from 2% to 20% over 
the same period. 
    The increased flow of Central and 
Eastern European immigrants has had 
social, political, cultural, and economic 
effects on the UK. Public policy de-
bates on immigration are wide-ranging, 
including its effects on wages, unem-
ployment, crime, and the viability of the 
welfare state. A desire to address such 
concerns through immigration restric-
tions was one of the primary factors that 
drove Britons to vote to leave the EU in 
June of 2016.
    But often left out of the public
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discussion about the influx of CEE-10 
immigrants is its potential impact on 
the UK’s trade with Central and Eastern 
Europe. The theory behind this effect is 
referred to in the literature as a “diaspo-
ra externality.” Immigrants, with their 
knowledge of the 
business practices, 
customs, institu-
tions, and language 
of their home 
country, as well as 
their connections to 
business and social 
networks, may help 
reduce informa-
tional and cultural 
barriers between 
their home and host 
countries. Their presence may thereby 
lower transaction costs associated with 
trade, causing it to increase. Prior to EU 
expansion, investors in the UK—lacking 
knowledge of the social, economic, and 
political conditions in the CEECs—may 
have perceived higher business risk and 
thus avoided trade with those countries. 
After all, the CEE-10 countries were 
former members of the Soviet Union 
or Eastern Bloc: they had been isolated 
from Western Europe for decades, with 
limited business and personal interac-
tions. Given their social ties back home, 
immigrants could potentially help re-
duce such information barriers and thus 
facilitate trade.
    Additionally, if immigrants have 
preferences for goods from their home 
country, and if no substitutes in the host 
country are available, they may procure 
such goods through trade and there-
by increase imports from their home 
countries. In this case, the effect may 
have been especially strong if consumers’ 
tastes and preferences evolved differently 
in Eastern and Western Europe during 
the preceding decades of separation.
    In my thesis, I ask whether increased 
immigration flows from the CEE-10 
countries reduced informational or cul-
tural barriers to trade between the UK 
and those countries, and consequently 
increased trade flows. An exploration of 
the strength and nature of this effect is 
especially relevant today, as UK policy 
regarding the trade of goods and move-
ment of labor is negotiated with the 

EU. I sought to answer three questions 
in particular: does the trade-enhancing 
effect of immigration exist in the UK, 
how strong is the effect for the case of 
the CEE-10 countries in particular, and 
by what mechanisms does this effect 

takes place. To do 
so, I employ the 
well-established 
approach of aug-
menting a basic 
gravity model of 
trade flows with 
immigration vari-
ables, using trade 
and immigration 
data between the 
UK and 90 of its 
partner countries 

from the period 2000 to 2015.
    For the first question, I find robust 
evidence for a statistically significant 
positive influence of immigration on 
trade. The pro-trade influence of immi-
gration is seen both at the national
and at the subnational level. The subna-
tional analysis, in which I use immigra-
tion and bilateral trade at the regional 
level, takes advantage of the uneven 
distribution of immigrants across the 
UK’s regions as well as the substantial 
variation in trade. In my preferred spec-
ifications for the regional and national 
analysis, I found 
that a 10% 
increase in the 
immigrant stock 
increases exports 
by between 0.8 
an 1.7%, and im-
ports by between 
2.3 and 4.4%.
    I also provide 
an instrumental variable analysis as a 
way to mitigate the reverse causality 
concern and thereby better isolate the 
causal effect of immigration on the 
volume of trade. I use historical immi-
gration stocks to instrument for current 
stocks. The usefulness of this instrument 
comes from the fact that immigrants 
from the same country tend to settle 
in the same areas, thereby providing a 
supply-driven variation in the presence 
of immigrants that should be uncor-
related with other sources of changes in 
trade. The historical immigrant stocks 

can therefore be used to identify the 
trade-creation effect of immigration. 
The instrumental variable analysis 
suggests even higher effects of 2.3% for 
exports and 6.9% for imports.
    Regarding my second question—the 
strength of this relationship as it ap-
plies to immigrants from the CEE-10 
countries–the national and subnational 
analyses tell slightly conflicting stories. 
With the national data, the pro-trade 
effect of immigrants from the CEE-10 
countries is very strong, and in fact 
appears to be the primary driver of the 
effect for the full sample of countries. 
The regional analysis, however, pres-
ents a much weaker picture, possibly 
in part due to noise in the regional 
data. Interestingly, it appears as though 
excluding London from the regional 
analysis greatly strengthens the pro-
trade effect for the CEE-10 immigrant 
stocks, which suggests that the UK’s 
less cosmopolitan regions may have had 
greater informational barriers with the 
CEE-10 countries and thus immigrants 
in these regions had more potential to 
fill informational gaps. 
    Finally, the investigation into the 
mechanism of this trade-enhancing 
effect of immigration had a number of 
interesting findings. Exports of man-
ufactured goods experienced a larger 

boost from 
immigrants 
than exports of 
non-manufac-
tured goods, 
suggesting that 
immigrants ex-
erted the stron-
gest impact 
for goods that 

were the most differentiated. This pro-
vides evidence for the informational or 
transaction cost channel, since trade of 
differentiated goods stands to benefit the 
most from country-specific information 
provided by immigrants. As for imports, 
on the other hand, the immigrant stocks 
had significant impacts on some sectors 
of non-manufactured, homogenous 
goods as well, potentially reflecting the 
transplanted home bias in goods chan-
nel. These results were consistent for the 
subset of the CEE-10 countries.
    As for country characteristics, 

“... a 10% increase in 
the immigrant stock 

increases exports by be-
tween 0.8 to 1.7%, and 
imports by between 2.3 

and 4.4%”

“... when it comes to the free 
movement of goods and peo-
ple, the potential impacts of 
policy decisions should be 

considered.”
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immigrants for the most part proved 
to have the biggest impact when their 
country of origin did not share a com-
mon official language with the UK. 
This again points to the transaction cost 
channel since immigrant networks may 
be helping to overcome the language 
barrier between their home and host 
country. For the CEE-10 immigrants, 
this effect held up in terms of common 
spoken language: immigrants from 
countries with a lower English-speak-
ing population had a greater pro-trade 
effect. We also saw evidence that im-
migrants’ trade enhancing capabilities 
were more important for countries with 
higher levels of corruption and less rule 
of law.
    For two decades now, empirical stud-
ies have consistently found evidence of a 
positive relationship between trade and 
immigration across a variety of geo-
graphical and historical settings. Despite 
this, the pro-trade impact of immigra-
tion is rarely discussed in debates over 
immigration policy. My application of 
this question to the UK and its experi-
ence with the influx of immigrants from 
the CEE-10 countries after EU expan-
sion has especially important policy 
implications, given that the UK is now 
embarking on its departure from the EU 
and determining its future relationship 
with the EU members. As Theresa May 
announced in January of 2017, the UK 
will set off on a “hard Brexit” course, 
meaning it will leave the single market 
and thus will no longer have to accept 
the EU’s four freedoms: the freedom of 
movement of goods, people, services, 
and capital. How negotiations between 
the UK and EU will settle on these four 
policy issues remains to be seen.
    The trade-facilitating impact of 
immigration that I find in my analysis 
suggests that, when it comes to the free 
movement of goods and people, the po-
tential impacts of these policy decisions 
should be considered in tandem. It rais-
es the possibility that restricting immi-
gration may have negative consequences 
for trade, and thus that the UK may not 
be able to get away with maintaining 
the full strength of its trade relationships
with the rest of Europe while also 
removing the employment rights of EU 
workers. If EU immigrants are forced 

to leave, the UK could also lose the 
trade-enhancing benefits that they had 
brought with them. Businesses in the 
UK may no longer have access to the
immigrants’ institutional and cultural 
knowledge of their country of origin, as 
well as their ability to communicate in 
their home country’s language and their 
business and personal networks. There 
also may be less demand for certain 
foreign imports, if some of
that demand had previously been driven 
by immigrants who preferred goods 
from their country of origin.
    My findings suggest that continu-
ing to welcome immigrants into the 
UK has a benefit by way of increased 
trade; further research, however, could 
help shed light on other questions of 
immigration policy. This paper did not 
consider the employment levels of the 
immigrant population, nor variation in 
the trade-enhancing impact of immi-
gration across occupation categories 
beyond the distinction between trad-
able and non-tradable sectors. A clearer 
understanding of these questions would 
help determine whether the extent of 
labor market integration of immigrants 
affects their capacity to facilitate trade. 
This would have important implications 
from a policy perspective: if better in-
tegration of immigrants amplifies their 
pro-trade effect, then policymakers may 
want to focus onmore targeted measures 
of improving the labor market participa-
tion of immigrants.

Molly Wharton is a graduate of 
Harvard College (’17). The article here 
is an excerpt of her thesis in economics, 
which was awarded the Seymour E. and 
Ruth B. Harris Prize and the Thomas 
Temple Hoopes Prize.
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Financial Governance:
Efficacy of Aligning Interests of Corporations with Interests of Society

INTERVIEW with Anat Admati

     HCER staff members Laura Espinoza 
and Jimmy Lin conducted an interview 
with Anat Admati, the George G.C. 
Parker Professor of Finance and Economics 
at Stanford University Graduate School 
of Business, Director of the GSB Corpora-
tions and Society Initiative, and a senior 
fellow at Stanford Institute for Economic 
Policy Research. The following features the 
interview.

     In your paper “A Skeptical View 
of Financialized Corporate Gover-
nance,” you criticize financial gover-
nance—the practice of using financial 
measures like stock price and profits 
to evaluate corporate success—for not 
always being the best way of aligning 
the interests of corporations with the 
interests of society. Can you elaborate 
on this idea and how the practice of 
financial governance came to 
prominence?

     Corporations have lots of people im-
pacted by what they do—most directly, 
their employees, suppliers, customers, 
creditors, and then, of course, corpo-
rations may impact other people in the 
economy and in the government. The 
view that the corporation should focus 
on shareholders came because of the 
assumption that the interest of every 
other stakeholder is protected by market 
competition and by contracts and laws.
     Operationally, maximizing “share-
holder value” became a quest for max-
imizing stock price. As a finance pro-
fessor, I had been teaching this material 

for 25 years. The standard idea is that 
corporation managers must focus on 
that objective should not worry about 
other considerations as long as they obey 
the law.  
     The assumption is that such behavior 
contributes to economic activity. The 
corporation then “maximizes profits” 
the way we describe firms in Econ 1. 
It’s a beautiful and alluring story. But 
it’s misleading because it is based on 
assumptions that are often simply false. 
It is rarely the case that contracts and 
laws protect stakeholders in all circum-
stances, that markets for labor, prod-
ucts, etc. are perfectly competitive, and 
that enforcement of contracts or laws 
is seamless, especially in a corporate con-
text. In fact, it is sadly not always true 
that governments act on behalf of the 
broad public interest, however attractive 
this deal appears on paper. 
     So the law and economics literature 
has spilled a lot of ink on the relation-
ship between managers and dispersed 
shareholders under the assumption that 
managers will do their job for sharehold-
ers, and the corporation will do its best 
for society, if they maximize the stock 
price.
     I wrote a few papers on shareholder 
activism that belong to this literature, 
but I became skeptical that this poten-
tial conflict is where the true challenge 
of corporate governance is after looking 
into banking. The problem in banking 
is much less about a conflict between 
managers and shareholders, but that in 
the process of trying to maximize the 

stock price, managers end up harming 
most of society (including many of their 
small shareholders, in fact), and that in 
the politics of banking they can get away 
with it. As I got more into this problem, 
I saw the combination of confusion and 
politics that has led to this dangerous 
situation. 
     It is interesting to go to the history 
of corporations. At the start, you needed 
a special charter to incorporate; it was a 
privilege. People organized corporations 
for building infrastructure, like bridges 
or tunnels, that governments were not 
doing. In that case, the shareholders 
were the customers and they did not 
want to charge monopoly fees. The no-
tion that the many stakeholders of large 
corporations are distinct individuals is 
flawed. The small shareholders may well 
be customers, employees, and all are 
citizens and part of the public. 
     In banking, for example, taxpayers 
subsidize the sector in ways that per-
versely encourage recklessness when 
banks act to maximize their stock prices. 
And what about the opioid-related cor-
porations that have contributed so much 
to drug addiction and deaths by over-
dose? Clearly, maximizing their stock 
price causes enormous harm. Even as a 
shareholder, my utility function includes 
the health of my family and community, 
not just the stock price of a company in 
my pension fund. Yet what we teach in 
finance is that shareholders want a high 
stock price.  It also creates confusion 
about competition. You do want compe-
tition as a customer but you don’t
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want competition as a shareholder—so 
what do you want? 
     It turns out that in economics, we 
have remarkably little to say about 
corporate purpose, except in ideal con-
ditions that don’t hold in reality. Even 
when we take contracting seriously, we 
make assumptions about “final period” 
and what can and cannot be in the con-
tract, and we typically take enforcement 
for granted. In the real world, contract-
ing is more complicated. New contracts 
are made on top of previous contracts, 
everybody’s got to monitor and see 
where they are in these contracting en-
vironments, and at times, many people 
are covered by the same contract, and 
they need coordination and are subject 
to free-riding problems in monitoring 
and enforcement.
     We create shortcuts in economic 
models, and sometimes these shortcuts 
overlook critical forces such as the polit-
ical economy. By now, both capitalism 
and democracy appear to be in trouble. 
Research and teaching in economics has 
increasingly documented inequality and 
some policy failures, but the focus of the 
literature on corporate governance has 
not changed much to reflect the missing 
parts.
     I think part of the problem is 
disciplinary silos. Economists rarely 
confront a situation in which it is no 
longer clear who has more power in the 
world, corporations—especially multi-
national corporations—or governments. 
Governments may be more fragile than 
corporations, and that is a large concern 
if corporations have very narrow objec-
tives that harm society. I have become 
concerned about this problem, and I 
would like to encourage economists to 
question their assumptions and to use 
their tools to analyze and help address 
the political economy issues that often 
are key to economic outcomes.

     You mentioned that when corpora-
tions seek to increase their share val-
ue, their actions can actually conflict 
with the actual interests of sharehold-
ers, for example by encouraging man-
agers to misrepresent accounting data 
or engage in other fraud and decep-
tion that later leads to fines and loss 
of reputation with harmful impact on 

the corporation, shareholders, and 
long term economic growth. Can you 
speak to these ideas?

     First, let me observe that fraud can 
happen in public corporations with 
numerous shareholders or in private 
corporations with only few. A recent 
example of fraud in a private company 
is Theranos, where executives ultimately 
acted against the interests of investors as 
well as customers, employees, and regu-
lators. But if you look closely, there is so 
much more and so much that we don’t 
see. One case I bring to students in my 
Finance and Society MBA class involves 
a risk manager with math PhD who 
uncovered accounting fraud in Deutsche 
Bank back in 2011 and was fired for 
whistleblowing. Very few people under-
stand the details here. In this case and 
many others, the justice system doesn’t 
appear to work well in a corporate con-
text. In the example of Deutsche Bank, 
it took major efforts to get any action, 
and the ultimate result was a small fine 
paid by shareholders, who were among 
the victims together with the rest of so-
ciety, not by the managers who actually 
engaged in the fraud.

     Excessive endangerment can be more 
subtle. We have strict laws about physi-
cal health and safety, so restaurants will 
clearly get into big trouble if they cause 
customers to get sick, and their reputa-
tion can get harmed. We recall contami-
nated food. But when it’s abstract harms 
like financial harm, or your data being 
stolen, or data breaches, or excessive 
borrowing by banks, we tolerate too 
much endangerment. When GM en-
dangered drivers with faulty ignition, it 
took someone from the outside to find 
the problem as well. 
     I am most concerned when policy-
makers don’t do their job. The organiza-
tion Transparency International defines 
corruption as “abuse of trusted power,” 
and I have come to realize that the prob-
lem goes beyond illegal bribery. I expect 

those in the private sector to act in 
their own interest and do what benefits 
them if they get away with it, including 
some ethically questionable actions, 
but when the same forces apply in the 
government sector, which is supposed 
to act in the public interest and set and 
enforce fair and just rules for everyone, 
then something is seriously wrong. I 
have seen many examples, certainly in 
the financial sector, where the rules and 
enforcement work poorly. Short-ter-
mism is a word people throw around a 
lot, but we teach in finance that the long 
term is the short term when it comes to 
valuation, which often makes sense. If 
a nuclear waste dump will be built near 
your house in five years, that fact would 
be reflected in the price of your house 
today. 
     But sometimes when risk is taken 
with other people’s money, the Wall 
Street expression  IBGYBG—”I’ll be 
gone, you’ll be gone”—applies in the 
sense that the downside risk bites later 
while the risk-taker gets a bonus earlier 
and does not bear the full consequenc-
es of the downside. The same can be 
true for policymakers—they may want 
bankers to take risks that benefit both 
bankers and policymakers in the short 
run but endanger taxpayers in the long 
run. It will be difficult to find the direct 
link to them if things don’t work out. 
In that case, everyone offers narratives 
that deflect their own responsibility. If 
people don’t have to step back and learn 
lessons, it’s hard to improve the situa-
tion. 
     Of course, corporations and all of us 
must take reasonable risks to innovate, 
but when the downside falls dispropor-
tionately on others, we can get distor-
tions, and this is more common than 
we may want to believe. I have a friend 
whose toddler died from a defective 
portable crib that had caused previous 
deaths and had been recalled, but few 
knew it. A dangerous product remained 
in use, and the manufacturer chose 
not to invest in taking out ads to try to 
recall more units.  The assumption that 
“free markets” work is simply wrong 
here. Those with more information and  
power may have different incentives and 
benefit even as others are endangered 
and harmed. 
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     I imagine that your policy perspec-
tives inspired your class, Finance and 
Society, but also the creation of the 
Corporations and Society Initiative. 
Can you talk a little bit about that 
initiative within the business school?
     
     Because I’m a finance professor and 
had been teaching corporate finance, my 
interest in governance and policy started 
with looking into the financial sector 
after the financial crisis. My observations 
there led me to question my previous 
assumptions more broadly. 
     When I looked into banking, I had a 
fairly simple policy 
proposal, and I’ve 
spent lot of time 
in the last decade 
lobbying for it. I 
wrote numerous 
op-eds, chapters, 
policy comments, 
and a book to 
explain the issues; 
I talked with many people within the 
system and outside. What I experienced 
in this advocacy effort led me to step out 
of my academic silo because understand-
ing the issues involved other disciplines 
as well. 
     The Corporations and Society Ini-
tiative I initiated and direct at Stanford 
started with the effort to break academic 
silos, to try to make colleagues engage 
across disciplines—such as economists 
engaging more with political scientists, 
law academics, sociologists, and psychol-
ogists, and even bridge the gap with en-
gineering— to understand better what 
was going on, which can be difficult to 
do from one silo. Even just within the 
business school, we have accounting, 
marketing, finance, etc. with seminars, 
Ph.D, programs, and research that are 
often totally disjointed. 
     I started by inviting people for visits 
of one to two weeks who can cut across 
disciplines and engage mostly with the 
faculty and Ph.D. students. They did 
meet with the MBAs and visited some 
classes, as well. Some came from disci-
plines that we don’t have in the business 
school like law or from government 
bodies. I collaborated with other centers 
and departments at Stanford, depending 
on the visitor. 

     But I also thought there is much 
more that needs to be done on the 
issues, and the visitors program I had 
did not seem to be making a sufficient 
difference. Then, last year, I started 
engaging with MBA students who cared 
a lot about business and society and 
understood that there must be more 
conversations on the issues. I was then 
able to get a little more support from 
my school to hire a staff director and 
expand the activities.
     Everybody talks about corporate 
social responsibility, and we have a Cen-
ter for Social Innovation, but the focus 

of these trends 
and this center 
is on the private 
sector doing 
good voluntarily 
within for-prof-
it or non-profit 
organizations. In 
a business school 
context, there is 

no effort directed at policy and gov-
ernment institutions. We leave it for 
others and focus on the private sector. 
But my experience showed that such a 
focus can cause harm in reality. The staff 
director we hired 
has law education 
and experience 
in policy, and we 
have worked with 
student leaders to 
experiment with 
new activities, but 
it is hard to know where the new initia-
tive is going after just a few months.

     Your ideas probably aren’t the most 
popular with everyone who works in 
finance. Have you faced any pushback 
for this effort?
 
     I do challenge some people from 
various crowds, including academics. 
Some of them do not react well, which 
is not so much fun, but some do engage. 
Ultimately, I care about doing the right 
thing and have to decide what is useful 
to do. I get most disappointed when 
people do not engage on issues that mat-
ter for society.

     What are fundamental policy pro-
posals that you think would address 
the issues surrounding financialized 
governance?

     One of my concrete proposals deals 
with the tendency of policymakers to 
use and subsidize, explicitly and implic-
itly, private debt to accomplish policy 
goals. My academic research shows that 
corporate borrowing gets addictive, and 
it is particularly heavy and inefficient in 
banking, yet governments fail to counter 
the distorted incentives and bring about 
better outcomes. We also subsidize 
debt for housing and for higher educa-
tion when there are alternative ways to 
achieve whatever policy goals we have. 
     More broadly, we must focus on 
accountability of those whose deci-
sions affect others. I like to point to 
aviation safety as an example where 
the incentives are generally aligned and 
accountability works. In this area, we get 
remarkably safe flying and collaboration 
across countries. In the financial sector, 
it’s the opposite. If the financial sector 
were an airplane, the cockpit has people 
who benefit when they act recklessly and 
endanger the passengers and have their 

own parachutes out 
of the plane. If the 
system fails and 
there is a crisis or a 
scandal, it seems to 
be nobody’s fault, 
and we are told the 
system is as good as 

it can be and that changing it would be 
somehow harmful. Those who control 
this system get away with their actions, 
as well as with misleading narratives. 
The observations describe many other 
sectors where the issues get confusing, 
governance and policy fail, and there is 
insufficient accountability for those who 
are responsible.  We need to examine 
these issues not only in finance. Health-
care and the internet also present serious 
and related problems.

[continued on the next page]
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“Those with more informa-
tion and power may have 
different incentives and 

benefit even as others are 
endangered and harmed.”

“...there is no such thing 
as “free market” 

without governments 
setting rules...”
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     What do you see as the future of 
financial education in terms of teach-
ing people about the financial system 
and its integration with society? What 
do you maybe see the future of how 
people see capitalism as a system that 
we belong to?

     Ultimately, if the problem is one of 
collective action, people first need to 
understand the issues. In finance, being 
savvier and understanding the basics can 
help given that the economy is so finan-
cialized. I teach a Finance and Society 
course for undergraduates at Stanford 
which is aimed at creating savvier con-
sumers of finance and better educated 
citizens who can sort the issues out in a 
political debate. 
     In the discussion of corporations 
and capitalism, there’s a false distinc-
tion some make between markets and 
government. Milton Friedman and 
libertarians tend to hate governments 
and follow market fundamentalists. 
What James Kwak calls “Economism” 
is the blind belief that the perfect world 
of Econ 101 describes the real world 
without understanding that there is no 
such thing as “free market” without 
governments setting rules and ensur-
ing basic rights, competition, and the 
enforcement of contracts. 
     The real question is what activities 
are best done by the private sector and, 
to the extent that essential sectors oper-
ate in private markets, that these mar-
kets actually produce efficient outcomes. 
The healthcare sector is one example 
where markets fail, and if governments 
do not act properly, inefficiencies follow 
as we see in the U.S. 
     Instead of criticizing governments, 
we must figure out how to ensure that 
governments do a good job. That’s 
how we can save capitalism as well as 
democracy. Governments need exper-
tise and resources to know what to do. 
Otherwise, they let lobbies with often 
narrow interests write the rules and the 
dispersed public may lose out. The prob-
lem with capitalism is intertwined with 
the democratic failures.

     Ken Arrow, the greatest economist 
of the 20th century, developed general 
equilibrium under perfect markets, but 
he also has a so-called “impossibility 
theorem” that articulates how difficult it 
is to aggregate the preferences of many 
into a social “utility function” if we don’t 
want dictatorships. We don’t start with 
that result when teaching economics, 
maybe because it would be difficult to 
know how to continue. Instead, we start 
with a perfect world, and some people 
get stuck there. 
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