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Dear Readers,

Welcome to the second issue of the International Finance and Economics Review 
(InFER), the student-run, peer-reviewed publication of the Master of Arts in 
International Economics and Finance (MIEF) program. Since the inaugural issue, 
InFER has undergone a new season of growth, and we hope you enjoy the new 
additions.

In this new issue, we introduce a new section of InFER—the Editorials section, which 
provides a platform for a concise discussion and argument on a distinct topic based 
on existing analyses. We hope that the casual yet informative tone of this section adds 
a new flavor to InFER’s otherwise quantitative analyses of economics and finance.

This issue also features our first contributors outside the MIEF program. We are 
thrilled to exhibit the work of our fellow School of Advanced International Studies 
(SAIS) colleagues, a partnership that we hope to continue for many years to come. In 
addition to these new contributions, we included updates on the accomplishments 
of MIEF alumni. As soon-to-be graduates, we are constantly inspired by our alumni 
and benefit from the path paved by the accomplished alumni that have come before 
us. For that, we celebrate their success. 

Finally, the MIEF program has a new Science, Technology, Engineering, and 
Mathematics (STEM)-designation, which came to be through the hard work of 
the MIEF Associate Director, Kelley J. Kornell. This designation opens up avenues 
for new STEM-related scholarships and Optional Practical Training extension for 
international students and reflects the quantitative nature of the MIEF program, an 
aspect InFER works hard to capture.

With these new additions, we are near the end of our program and prepare to hand-
off leadership of this publication to the MIEF 2018-2019 cohort. We hope this project 
continues for many years and wish the next cohort well in the MIEF program, an 
exciting journey to say the least. 

Sincerely,

Fr
om

 th
e e

di
to

rs

Jai-Ryung (Jenny) Lee
Editor-in-Chief

Paul Tershakovec
Editor-in-Chief
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Capital Mobility in the New Era:
Revisiting the Feldstein-Horioka 
Puzzle
Kun Li and Xinyue Zhuo

International capital flows have increased rapidly and 
dramatically over time, from about 5% of world GDP 
in the 1990s to about 20% in the late-2000s.1 During the 
Global Financial Crisis, capital movements experienced 
a sharp contraction and bounced back in the spring of 
2009. International capital flows can serve as a catalyst 
for long-term growth at the cost of additional economic 
vulnerability. To stimulate or restrict the international 
capital movements, countries’ central banks implement 
macroeconomic policies. 

Capital Mobility and the Feldstein-
Horioka Puzzle
In a closed economy, where capital cannot move 
beyond the border, savings are the only source to 
finance investment. As such, there should be a strong 
correlation between domestic savings and investment 
in this economic environment.  In recent years, this 
identity may have become less relevant as the global 
financial market becomes more integrated and capital 
becomes more mobile across countries. Consequently, 
there should be a decrease in the correlation between 
savings and investment in this economy. 

In a paper published in 1980, Feldstein and Horioka 
tested whether capital mobility increased under 
the development of the global financial market by 
finding the correlation between countries’ savings and 
investments. This analysis showed high correlation 
(around 0.8 and 0.9) between savings and investments, 
which was contrary to what was generally expected, 
creating the Feldstein-Horioka Puzzle.2 Almost 40 
years later, the Feldstein-Horioka Puzzle may no longer 
exist, but it is possible to determine whether this is the 

case using Feldstein and Horioka’s approach and an 
alternative approach introduced by Alan Greenspan. 

The Feldstein-Horioka Puzzle in Today’s 
Capital Market
The equation below, specified by Feldstein and 
Horioka, estimates the capital mobility:

where (I/Y)i is the ratio of investment to gross domestic 
product in country i and (S/Y)i is the corresponding 
ratio of savings to gross domestic product; θi captures 
country-level fixed effect and γt captures year effect; and 
εi is the error term. β is estimated by using period and 
subperiod average ratios and with a value close to one, 
implies no capital mobility.

For the purposes of this analysis, investment and 
savings were respectively measured by total investment 
and gross national savings from 1980 to 2016, further 
divided into four sub-periods (1980-1990, 1991-2000, 
2001-2010, and 2011-2016) to examine whether lower 
capital mobility still exists. This analysis was conducted 
for four country groups: Feldstein-Horioka (F-H) 
Original, OECD, OECD + Emerging Markets, and All 
countries, in which, F-H Original includes 16 countries 
used in Feldstein and Horioka (1980) and OECD 
and emerging market countries are defined using the 
IMF’s classification. Table 1 and Figure 1 show the 
beta coefficients between savings ratio and investment 
ratio for different country groups since 1980. Generally 
speaking, all country groups experience a decrease in 
beta coefficients, i.e. an increase in capital mobility over 
the past 36 years.

 JUNE 2018|InFER  3



The OECD country and OECD + Emerging markets 
country groups exhibit the same pattern of changes in 
capital mobility, which bottomed in the second period 
and rebounded smoothly afterwards. As expected, 
OECD countries have a higher degree of capital 
mobility than emerging markets economies; F-H 
Original Countries and All Countries groups exhibit 
the same pattern. Each country group’s capital mobility 
increased in the second period, slightly decreased in the 
third period, and increased further in the fourth period.

The most surprising finding is that the fourth country 
group, All Countries, has a higher degree of capital 

mobility than the other three groups at all time. This 
means that capital mobility always increases after 
including some of the most underdeveloped countries 
in the sample group. One main reason is that given the 
scale of economy in underdeveloped countries, these 
countries lack sufficient domestic capital.  This creates 
a heavy dependence on foreign direct investment to 
finance investments in infrastructure, manufacturing, 
agriculture, etc. As a result, these countries have a 
higher exposure to international capital market, relative 
to their sizes. 

Table 1: The Relation between Domestic Saving Ratios 
and Domestic Investment Ratios
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Figure 1: Beta Coefficients Over Time
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While it is obvious that there is an upward trend in 
capital mobility within each country group in the long 
run, the variation in capital mobility across different 
country groups remains ambiguous. Although the 
fourth group always indicates the highest degree of 
capital mobility over time, the results do not indicate 
why the flow of capital mobility in these country groups 
sometimes moves in opposite directions. Nevertheless, 
in terms of the sensitivity of the conclusion to the 
sample chosen, country selection matters, since the level 
of capital mobility varies depending on what country 
groups are chosen. 

It is also interesting to note that the results do not 
seem to have been majorly affected by historical events, 
including the end of Cold War, the birth of Eurozone, 
or the Global Financial Crisis. This may have occurred 
because different country groups react to these shocks 
differently or because the aforementioned economic 
shocks are so clustered that the effects on capital 
mobility cancel each other out, leaving only the long-
run trend. In the long-run, countries’ capital mobility 

has increased dramatically since 1980, and by the end 
of the Cold War, the world reached perfect capital 
mobility. In general, all but one country groupsshowed 
perfect capital mobility, which proves that the global 
market has overall reached a high level of capital 
mobility (a major change from the time period analyzed 
by Feldstein and Horioka). 

Greenspan’s Approach: An Alternative 
Method to Measure International Capital 
Mobility
In 2007, Alan Greenspan proposed an alternative 
method to measure international capital mobility 
through measuring the dispersion of the current 
account balances.3 As is implied by the balance of 
payment account:

For a given country, current account (CA) surplus 
is associated with financial account (FA) deficit, i.e. 

3 Greenspan, A. (2007). Balance of Payments Imbalances. International Monetary Fund.
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Figure 2: CA Dispersion Over 1980-2016

Capital Mobility in the New Era: 
Revisiting the Feldstein-Horioka Puzzle
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capital outflow, and vice versa. In aggregate, the world 
CA balance is zero. High CA dispersion denotes that 
more countries are having a CA surplus or deficit, hence 
an increase in capital flows across borders. Greenspan’s 
approach in measuring capital mobility uses the 
standard deviation of countries’ CA balance of year t to 
denote the dispersion of current account in that given 
year. The formula is as follow

where N is the number of countries.

By design, using each country’s CA balances takes 
into account the share of different economies in world 
GDP. Since the global economy continues to expand 
over time, however, Greenspan scales the standard 
deviation of countries’ current account balances, σt, by 
world GDP in year t. The adjusted standard deviation 
of countries’ current account balances, i.e. the real 
dispersion of countries’ CAs, σt' is given by

where Ywt is world GDP in year t.

Figure 2 shows the evolution of the dispersion of 
countries’ current accounts. As can be seen in the graph, 
there is a strong growth in CA dispersion from 1997 
to 2007, indicating a strong increase in international 
capital mobility as expected. The end of Cold War broke 
down the border between the eastern and western 
bloc; the establishment of Eurozone further deepened 
financial integration and encouraged capital flow across 
borders; and China joined the WTO in 2001, injecting 
new momentum into global trade. In addition, current 
account dispersion dropped dramatically from 2007 to 
2009, indicating a significant decline in capital mobility 
during the Global Financial Crisis.

Reconciling Feldstein-Horioka’s and 
Greenspan’s Approaches 
Overall, both approaches suggest that capital has 
become more mobile over time. Contrary to Feldstein 
and Horioka’s approach, Greenspan’s approach shows 
that capital is not perfectly mobile across countries. 
This finding makes sense, since factors undermining 
capital mobility still exist in countries like China and 
Malaysia that still impose heavy control on capital 
flows across borders.

Is the Feldstein-Horioka Puzzle Still 
Relevant Today?
Today, the Feldstein-Horioka Puzzle does not have a 
strong presence, given that capital has become much 
more mobile since the original study. Greenspan’s 
approach to measuring capital mobility agrees with 
the results from Feldstein and Horioka’s approach, 
so capital has become more mobile and the Feldstein-
Horioka Puzzle diminished since the 1980s.

ARTICLES
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 1 Hallward-Driemeier, M. (2013). Enterprising Women: Expanding Economic Opportunities in Africa. Washington DC: World Bank.
2 Ibid.
3 Campos, F., Goldstein, M., McGorman, L., Boudet, A., & Pimhidzai, O. (2015). Breaking the Metal Ceiling: Female Entrepreneurs Who Succeed in Male-Dominated 
Sectors. Washington DC: World Bank.

Bridging the Performance Gap 
for Women-Owned Enterprises in 
Sub-Saharan Africa
Kun Zhang

Over the past decade, female entrepreneurship has gained increasing 
attention among development institutions such as the World Bank. 

Previously, such organizations studied entrepreneurship and gender 
disparity in wage employment extensively, but by combining the two 
subjects and focusing on regions such as Sub-Saharan Africa (where 
entrepreneurship is one of the most significant sources of livelihood outside 
of agriculture), many more unanswered questions arise.1 Due to limited 
opportunities in wage employment, proportionally more women become 
entrepreneurs in Sub-Saharan Africa (SSA) than in any other region of the 
world.2 While the composition of entrepreneurs in SSA is roughly gender 
balanced, women-owned enterprises consistently underperform their male-
owned counterparts, indicating huge unrealized economic potential. By nature of being smaller and more likely to 
operate informally, female-owned enterprises are more heavily affected by the business environment in a country. 
However, given the dynamic growth process of a firm, the key to bridging this gender gap in performance is 
to understand why women-owned businesses often fail to evolve into larger formal firms. In this sense, policies 
and reforms aimed at improving the general investment climate alone are insufficient to address the constraints 
that either impact women entrepreneurs more severely or are specific to women. Interventions targeting some of 
these constraints have often fallen short of expected outcomes, since these interventions failed to recognize the 
interconnectedness among various constraints.

The Gender Gap in Business Performance
Despite roughly equal representation in numbers, women-owned enterprises in SSA on average fare significantly 
worse than male-owned businesses in key firm metrics such as sales, profits, number of employees, and value 
added. Studies have found that compared to men-owned enterprises, women-owned businesses have 31 percent 
lower sales across SSA, achieve only a third of the productivity in Ethiopia, and are more than two thirds smaller in 
size in Uganda.3 Generally, women-owned businesses are less likely to be formal, since owners perceive formality 
to be costly. The concentration of women entrepreneurs in small, informal, low productivity, and low value-
added lines of business implies a substantial loss in economic opportunities for any SSA country in potential 
employment creation, tax revenues, GDP growth, etc.
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This gender gap in business performance has many 
causes, but industrial sector, firm size, and capital 
intensity are usually identified as the top factors 
predicting business outcomes.4 In general, controlling 
for these three indicators eliminates the gender gap in 
firm productivity in SSA.5 Nevertheless, these factors 
are not entirely independent of each other. For micro, 
small, and medium-sized enterprises (MSMEs), size 
and capital intensity are often closely correlated with 
the sector in which a firm operates. Male-dominated 
sectors (such as manufacturing and construction) 
tend to require larger capital investments and are more 
conducive to firm expansion than female-dominated 
industries, most of which belong to the service 
sector.6 In fact, female ownership becomes statistically 
insignificant in explaining differences in business 
performance after controlling for industry. In addition, 
women operating in the same sectors earn as much as 
men do, rendering sector choice a main determinant 
of firm outcomes.7 Lastly, women entrepreneurs 
disproportionately choose to operate in the service 
sector for a variety of reasons, many of which originate 
from the constraints that they face.

Major Constraints Facing Women 
Entrepreneurs
First, female entrepreneurs in SSA, as well as in South 
Asia, the Middle East and North Africa, face a set of 
challenges nonexistent for male business owners. In 

the legal and structural environment where businesses 
operate, discriminatory laws and regulations against 
women still exist. For example, husband’s permission is 
required for a married woman to open a bank account 
in Chad, Guinea-Bissau, and Niger and for her to sign a 
contract in Equatorial Guinea.8 In other SSA countries, 
where formal non-discrimination provisions have been 
incorporated into the constitution, strong customary 
or religious laws continue to be recognized as legally 
effective and are in many cases exempt from the non-
discrimination requirements in the constitution. As 
detailed in Table 1, these legal restrictions add to the 
cost of women-owned MSMEs and shape female 
entrepreneurs’ incentives related to the decisions of 
starting a business, sector choice, expansion, and day-
to-day operations in SSA and other regions where 
large gender inequality exists. Reforms in these areas, 
such as Ethiopia’s 2000 reform of the Family Code, 
have created positive outcomes in women’s economic 
empowerment.9

As shown in by Hallward-Driemeier and Hasan (2012) 
in Figure 1, regardless of income group, around 40 
percent of countries in SSA recognize customary law 
and exempt it from nondiscrimination requirements 
of their constitution. Similarly, an enabling legal 
environment is uncorrelated with national income, 
implying that SSA countries need to proactively 
implement legal reforms instead of expecting economic 
growth to bring about change.

 4 Campos, F., & Gassier, M. (2017). Gender and Enterprise Development in Sub-
Saharan Africa. Washington DC: World Bank.
 5 Hallward-Driemeier, M. (2013).
6 While different definitions exist for this term, most of the studies 
referenced in this research note define it as “an industry in which over 75% 
of firms are male-owned”. For relevancy, this definition is adopted here.

7 Campos, F., Goldstein, M., McGorman, L., Boudet, A., & Pimhidzai, O. 
(2015).
8 World Bank. (2018). Women, Business and the Law. Washington DC.
9 Ibid.
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controlling for these three indicators has been found to eliminate the gender gap in firm 
productivity in SSA.5 Nevertheless, these factors are not entirely independent of each other. For 
micro, small, and medium enterprises (MSMEs), size and capital intensity often closely correlate 
with the sector in which a firm operates. Male-dominated sectors,6 such as manufacturing and 
construction, tend to require larger capital investments and be more conducive to firm expansion 
than female-dominated industries, most of which belong to the service sector. In fact, female 
ownership becomes statistically insignificant in explaining differences in business performance 
after controlling for industry and women operating in the same sectors earn as much as men do,7 
rendering sector choice a main determinant of firm outcomes. Women entrepreneurs 
disproportionately choose to operate in the service sector for a variety of reasons, many of which 
originate from the constraints that they face. 
 
Major Constraints Facing Women Entrepreneurs 
First, female entrepreneurs in SSA, as well as in other parts of the world and especially regions 
such as South Asia and Middle East and North Africa, face a set of challenges nonexistent for 
male business owners. In the legal and structural environment where businesses operate, 
discriminatory laws and regulations against women still exist. For example, husband’s 
permission is required for a married woman to open a bank account in Chad, Guinea-Bissau, and 
Niger, and for her to sign a contract in Equatorial Guinea.8 In other SSA countries, where formal 
non-discrimination provision has been incorporated into the constitution, strong customary or 
religious laws continue to be recognized as legally effective and are in many cases exempt from 
the non-discrimination requirements in the constitution. As detailed in Table 1, these legal 
restrictions add to the cost of women-owned MSMEs and shape female entrepreneurs’ incentives 
related to the decision of starting a business, sector choice, expansion, and day-to-day operations. 
Reforms in these areas, such as Ethiopia’s 2000 reform of the Family Code, have created 
positive outcomes in women’s economic empowerment.9 
 
  Table 1 

Action that women cannot legally 
perform in the same way as men 

Implications for Women Entrepreneurs 

Apply for a passport/national ID Official IDs are often required to register a business 
Register a business Less likely to start a business especially in sectors associated with 

more traveling outside the home, interaction with male clients and 
suppliers, and nonconformity to traditional gender roles 

Inherit property Less financial capital to start and run a business; lack of collateral for 
obtaining business loans from banks 

Have titled property Lack of collateral for obtaining business loans from banks 
Open a bank account Much less control over the finances of her business 
Sign contracts Difficulty performing business transactions 
Choose where to live May have to sacrifice business opportunities due to not being able to 

live close to potential sources of business 
Information extracted and synthesized from World Bank (2018). 
 
                                                 
5 Hallward-Driemeier, M. (2013). 
6 While different definitions exist for this term, most of the studies referenced in this research note define it as “an 
industry in which over 75% of firms are male-owned”. For relevancy, this definition is adopted here. 
7 Campos, F., Goldstein, M., McGorman, L., Boudet, A., & Pimhidzai, O. (2015). 
8 World Bank. (2018). Women, Business and the Law. Washington DC. 
9 Ibid. 8  InFER|ISSUE 2



10 Campos, F., & Gassier, M. (2017).
11 Ibid.  
12 Alibhai, S., Buehren, N., Papineni, S., & Pierotti, R. (2017). Crossovers: 
Female Entrepreneurs Who Enter Male Sectors, Evidence from Ethiopia. 
Washington DC: World Bank.

13 Campos, F., Goldstein, M., McGorman, L., Boudet, A., & Pimhidzai, O. 
(2015).
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In addition to the constraints that are unique to 
women entrepreneurs, many common challenges 
shared by both male and female business owners also 
impact women more heavily than men in SSA, as well 
as in many other parts of the world. Evidence suggests 
that such challenges are mainly in the following two 
categories:

1. Limited financial resources for business use
This widely recognized constraint encompasses many 
dimensions, including lack of assets, lack of property 
ownership to serve as collateral, lack of access to 
finance, weak decision-making power regarding 
household financial resources, etc.10 While some of 
these problems partially originate from discriminatory 
legal environments (as discussed before), cultural and 
social factors can have a profound influence on the 
financial resources available for business purposes to 
female entrepreneurs. In particular, social norms in 
many communities consider women responsible for 
most of the household expenses, regardless of their 
income level relative to their husbands’. Meanwhile, 
husbands and extended family living nearby may seek 
to expropriate women’s earnings for their own uses. 
Consequently, the expected responsibility to cover 
household expenses and competing family demands 
frequently lead female entrepreneurs to mix family and 
business finance, while being more risk averse. This 
causes female entrepreneurs to divert business financial 
resources to family finances, limiting the resources that 
could have been invested in firm growth.11

2. Disadvantages in human and social capital 
endowments
Due to limited opportunities in education and 
skills development for women in SSA, female 
entrepreneurs tend to be less highly skilled than their 
male counterparts, impeding them from entering more 
skilled and profitable sectors. Women business owners 
in male-dominated sectors report prior exposure to and 
experience working in their given sectors as important 
reasons facilitating their decision to start businesses.12 
Nevertheless, as many African countries have made 
considerable progress in education development in 
recent years, this gender skills gap is becoming less 

pronounced in younger generations.

Contrary to education, social capital remains as an area 
with substantial gender gaps. Women business owners 
often have much smaller social networks, typically 
mostly consisting of other women. Lack of more 
extensive social networks reduces the diversity and 
amount of business information accessible for female 
entrepreneurs, rendering them unaware of potential 
business opportunities or higher returns in other 
sectors. In fact, a 2011 World Bank survey of female 
entrepreneurs in urban Uganda found that women 
operating in female-dominated sectors think that 
they earn just as much, if not more than other women 
running businesses in male-dominated sectors, which is 
contrary to reality.13

More importantly, African women’s disadvantaged 
status in human and social capital endowments 
exerts the greatest influence by shaping psychosocial 
factors, which a 2017 study by Campos et al. found 
to significantly predict firm outcomes. These include 
characteristics such as self-confidence, self-starting, 
future-orientation, persistence, etc. that positively 
influence business performance, without which the 
gender performance gap grows. 

Figure 1: Constitutional Recognition of Customary Law

Source: Hallward-Driemeier and Hasan 2012, Women's Legal and Economic 
Empowerment Database.
Note: Figures are based on all 47 Sub-Saharan African Countries
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14 Campos, F., & Gassier, M. (2017).
15 Ibid
16 For a critical review of business training program evaluations, see 
McKenzie D., & Woodruff, C. What Are We Learning from Business 
Training and Entrepreneurship Evaluations around the Developing World? 
Washington DC: World Bank.

17 Campos, F., Frese, M., Goldstein, M., Iacovone, L., Johnson, H., 
McKenzie, D., & Mensmann, M. (2017). Teaching personal initiative beats 
traditional training in boosting small business in West Africa. Washington 
DC: World Bank.
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Interventions: What Worked & What 
Failed to Deliver Anticipated Results
Recognizing the two major constraints of financial 
resources and human and social capital endowments, 
many experiments and studies around the world have 
examined interventions targeted at addressing such. 
Nonetheless, many of the interventions have fallen 
short of high expectations. In cases of failure, one of 
three mechanisms could be at work: first, the constraint 
targeted is not binding; second, the constraint is 
binding, but the intervention does not effectively 
remove the constraint; third, the constraint is binding 
and the intervention addresses the constraint, but 
women business owners face additional joint binding 
constraints.14

Microcredit/Microfinance vs. In-Kind Grants & 
Savings Schemes
Despite the fact that microfinance is frequently quoted 
as one of the greatest enablers of self-sufficiency and 
entrepreneurship for women, microfinance has had 
limited impact on female entrepreneurs in many studies. 
This is because microfinance circumvents the capital 
constraint that many female entrepreneurs face, but the 
loans are often used for household expenditures instead 
of business investments. In other words, microfinance 
addresses the constraint that it targets but fails to 
alleviate other joint binding constraints—women’s 
weak decision-making power inside the household and 
the pressure to channel business funds to household 
use. 

Contrary to microfinance, in-kind grants and various 
schemes aimed at increasing ownership of savings 
accounts for women entrepreneurs have been more 
effective because they jointly address the constraint of 
women’s weak intra-household decision-making power 
and pressure to channel business funds to household 
use. In Ghana, in-kind grants (assistance in inventory or 
machinery purchases) resulted in large profit increases 
for female-owned enterprises, while small cash grants 
had no impact. For male-owned enterprises, however, 
there was no statistically significant difference between 
in-kind and cash grants.15 The reason in-kind grants 
positively impact female-owned businesses is because 
in-kind grants could not be diverted to household 

expenditures, forcing reinvestment into the firm. In the 
same way, savings schemes also help separate household 
and business budgets, benefitting female-owned 
enterprise.

Traditional Business Training vs. Personal Initiative 
Training
In theory, business training should equip entrepreneurs 
with the necessary skills to run a successful business 
and thereby help improve performance. Based on a 
2014 World Bank review of business training program 
evaluations, however, traditional business training 
has limited impact on firms’ survival rates and profits 
regardless of gender.16 On the other hand, a psychological 
experiment in Togo conducted by a research team from 
the World Bank in 2012, comparing traditional business 
training with personal initiative training, finds that the 
latter raised business profits by 30% across the group 
and by 40% for women.17 In comparison, traditional 
business training had no impact relative to the control 
group. The group that received personal initiative 
training also adopted almost as much of the best business 
practices as the group that received traditional training, 
which might be an indication that business training is 
somewhat effective in addressing the constraint.

Policy Recommendations
Based on proven interventions from the aforementioned 
analyses, the following policies would facilitate the 
growth of women-owned enterprises:
Legal and regulatory environment:

1. Abolish discriminatory clauses in the legal system 
pertaining to women’s equality in ID application, 
business registration, inheritance, property rights, 
opening bank accounts, signing contracts, and 
freedom of movement
2. Establish non-discrimination as a constitutional 
provision
3. Stipulate that customary and religious laws are 
bound by constitutional constraints

Targeted programs with gender design:
1. In-kind grants to women entrepreneurs
2. Savings schemes for women entrepreneurs
3. Personal initiative training with pilot-testing and 
adjustments based on local context



Rapid Growth in Services Sector: 
The Effect of Demand Stability and 
Technology
Eddy Trang

Impressive Growth in Services Trade
Between 2006 and 2017, the value of exported 
commercial services rapidly increased by roughly 
64%, while the value of goods exported increased by 
only half of that.1 From Figure 1, it can also be seen that 
the growth of trade in services has consistently been 
higher than the growth of trade in goods since the 
Global Financial Crisis (GFC).2 Most notably, this 
growth in service exports has been more significant 
for developing countries, growing twice as fast as 
advanced economies. Starting at roughly 2% of 
world service exports in 1970, developing economies 
now make up nearly 20% of the world’s total service 
exports.3 Not only are developing countries taking 
over market share in traditional services, but they 
also account for nearly 30% of global exports of 
modern services such as business, computer, finance, 
and intellectual property services.3 

Although the service sectors tend to be the most 
protected in developing countries, it is clear that 
service trade is still the fastest growing component 
of global trade  due to two reasons: its inherently 
resilient nature during times of economic downturns 
and beneficial status from advances in technology 
that increases the tradability of services and improves 
the role in global value chains (GVCs).

Resilience and Demand Stability
The resilience of trade in services, as compared 
to that of trade in goods, can be explained by two 
factors: the lower dependence on external finance 
and the less cyclical nature of demand for traded 
services. During the GFC, trade in goods for the U.S. 
contracted 33% from 2008 to 2009, while service 
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imports only declined by 7%.4 In fact, India experienced 
contractions in the trade of its goods but growth in its 
service sectors. Evidently, while companies in India 
that engaged in merchandise trade suffered, those that 
exported information technology (IT) services remained 
net hirers, creating roughly 110,000 jobs in 2009.4 

Since many services in trade are delivered electronically 
and involve few intermediate inputs, service firms are 
not highly dependent on traditional trade and debt 
finance. They can thus continue providing their services 
even during financial downturns. This is a stark contrast 
from the manufacturing sector that is affected by the 
deteriorating availability of finance during times of crises 
or downturns.4

Figure 1: Services trade values and goods trade values (index of 
import values in current U.S. dollars, 2005=100)

1 World Trade Statistical Review 2017, (World Trade Organization, 2018).
2 Constantinescu, Christina, et al. (2017). Trade Developments in 2016: Policy Uncertainty Weights on World Trade.
3 Loungani, Prakash, et al. (2017). World Trade in Services: Evidence from a New Dataset.
4 Borchert, Ingo and Mattoo, Aaditya. (2009). The Crisis-Resilience Of Service Trade.
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Additionally, the demand for traded services is less 
cyclical than trade in goods. As was the case in Belgium 
during the GFC, the export of services decreased 5% less 
than the export of goods.5 Compared to goods, services 
(specifically commercial and business services) have a 
lower demand elasticity, as services are often essential 
inputs, non-storable, and firm-size independent. For 
example, services such as accounting and legal must 
continuously be provided or else firms cannot continue 
to operate soundly. Also, because services cannot be 
stored and used at a later time, firms must continually 
purchase services. 

Technological Advances and Services 
Trade
The Internet, network technologies, virtual capability, 
and other technological advances have increased the 
tradability of services and have thus contributed to 
global growth in service trade. Specifically, technological 
innovations have directly contributed to the growth of 
telecommunication and information services, allowing 
trade in these services to happen almost instantly 
through satellite networks. From 1995 to 2014, computer 
and information services grew on average 18% annually, 
the highest among any other service sector, amounting 
to $302 billion.6  Furthermore, as of 2014, the financial 
service sector rapidly returned to the pre-financial 
crisis level of $349 billion.6 Its recovery, which was 
largely due to the growth of financial technologies, will 
undoubtedly continue to support the development of 
financial services. Overall, technological innovations 
will continue to make many services more easily 
traded digitally, by drastically reducing the costs of 
geographical distance.

Since services are more tradable due to technology, 
firms are relying more on globally traded services as 
a part of their GVCs. In GVCs, services play crucial 
roles such as links in transportation, logistics, and 
ICT services, as well as outsourced inputs for research, 
design, engineering, and distributions services in 
addition to in-house inputs regarding R&D and IT 
services.7 Since 1980, services, in value-added terms, 
have increased from below 30% to over 40%,7 and of 

this growth, more than 65% was due to an increase in 
services embedded in exports.7 The growth in service 
trade is driven, in part, by technology that has allowed 
manufacturers to further unbundle production value 
chains.

Potential Growth in Traded Services: 
Policy Recommendations
As technologies evolve, there is even greater cross-
border provisioning of professional services. This 
means that policymakers must focus on two key goals 
to continue to advance trade in services: strengthening 
their country’s regulatory environment and improving 
the skill level of its workforce. 

Regulatory and contract-enforcing institutions play a 
key role in the development of the service sectors, as 
determined by Amin and Mattoo (2016).8 This point 
is made even more salient as technology, particularly 
ICT, evolves, which increases the amount of data 
that is traded globally. As of 2016, over 60 developing 
countries did not have any data protection laws, and 
with trade in value-added services forecasted to reach up 
to $11.1 trillion per year in 2025, the protection of data 
is of immense importance.9 The willingness for firms 
that trade services or have services as part of their GVCs 
will largely depend on the capabilities of institutions to 
protect privacy and data. 

Furthermore, many technology-driven service sectors 
require high-skilled labor, which is often undersupplied 
in developing countries. As of 2015, 45% of employers 
in the Asia-Pacific region, 61% in India, and 68% in 
Brazil mentioned skill shortages as the main issue in 
filling vacancies.10 Thus, for developing countries to 
take advantage of opportunities in sectors such as 
business services, banking, and telecommunications, 
governments must invest in developing human 
capital, through either education reform or greater 
openness to foreign direct investment.11 As a whole, 
while technological innovation continues to drive the 
growth of trade in services and by extension economic 
growth in developing countries,12 governments must 
strengthen the necessary institutions to ensure data 
protection and improve human capital.

5 Andrewa Ariu. (2014). Crises-Proof Services: Why Trade in Services Did 
Not Suffer During the 2008-2009 Collapse.
6 Loungani, Prakash, et al. (2017). World Trade in Services: Evidence from 
a New Dataset.
7 Constantinescu, Christina et al. (2017). Trade Developments in 2016: 
Policy Uncertainty Weights on World Trade.
8 Amin, Mohamad and Mattoo, Aaditiya. (2016). Do Institutions Matter 
More for Services?

9 United Nations Conference on Trade and Development. (2016). Data 
protection regulations and international data flows: Implications for trade 
and development.
10 Seokpil, Kim. (2014). The challenge of filling the skills gap in emerging 
economies The Guardian.
11 Loungani, Prakash and Razin, Assaf. (2001). How Beneficial Is Foreign 
Direct Investment for Developing Countries?
12 Winters, L. Alan. (2004, February). Trade Liberalisation and Economic 
Performance: An Overview Economic Journal, 114(493). 
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Brighter Future for 
Nigerian Electricity Markets
Nathaniel Austin

Microgrids, or small-scale generators attached to local distribution networks that operate independently of 
the national electricity transmission grid, are a rather in vogue solution to emerging economy electrical 

access problems. Whether they are a boon or bane to long-term economic development is a more open question. 
Their application to rural electrification—where a solar panel can be quickly and cheaply attached to surrounding 
buildings to provide daytime power—is a straightforward and sensible market-based solution. With the addition 
of batteries for energy storage, these small-scale systems can operate nearly around the clock, providing much 
needed essential services and electrical reliability to regions with no alternative means of accessing power.

Current Problems
However, reliability is not just a concern in just rural emerging markets. Urban zones frequently experience 
intermittent power as well, which costs time and money to local businesses. Reliability problems in these areas 
are largely due to the inefficiency of the national transmission grid. Even where nominal grid connections exist, 
electricity is not always available. In Nigeria, for example, while electricity access in the city is nearly ubiquitous, 
less than 20% have access to a reliable supply for the majority of the day.1  This is due in part to underinvestment, 
poor management, and theft, which imbalance local systems and force outages. This is despite the availability of 
generation resources and abundant petrochemical reserves. By some measures, only 25% of generation capacity is 
actually distributed.2

1 Gertler, P. J., Lee, K., & Mobarak, A. M. (2017) Electricity Reliability and Economic Development in Cities: A Microeconomic Perspective. Oxford Policy 
Management, 3(2), 1-30.
2 Oseni, M. O. Self-Generation and Households’ Willingness to Pay for Reliable Electricity Service in Nigeria. International Association for Energy 
Economics, 38(4). http://doi.org/ 10.5547/01956574.38.4.mose
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Re-wiring price signals
The inability of the Transmission Company of Nigeria 
(TCN) and various private distribution companies 
(DistCos) to ameliorate these problems stems in part 
from an inability to raise prices for their product. 
A historical $0.06/kWh price is clearly insufficient 
when up to 25% of private consumers are willing to 
spend $0.41/kWh to own and operate their own diesel 
generator to create their own personal microgrid. This 
price differential signals that consumers place a higher 
value on electricity than the market does. In effect, 
it is rational for consumers to invest in their own 
diesel generators if the value they place on electricity 
is 30¢/kWh and on gas generators at 60¢/kWh. Solar 
generators may soon undercut both of these prices 
by providing electricity at almost no marginal cost 
above the fixed installation costs of solar panels and 
batteries.3

Perhaps the savvy Nigerian consumers are 
implementing a solution that will prove beneficial 
to the country’s electricity system. By supplying 
their own demand, they reduce the need for 
investments in transmission and distribution systems 
that public companies are unable to afford under 
current energy pricing regimes. Moreover, as some 
microgrid operators in the U.S. have demonstrated, 
microgrid operators are generally better able to collect 
information on customer needs.This enables them to 
encourage demand elasticity by presenting consumers 
with incentives to consume more when electricity 
is available and cheap and consume less when it is 

scarce and expensive. By matching incentives to 
availability and price, these systems can encourage 
more optimal consumption patterns that are both 
economically efficient by smoothing and matching 
supply and demand, and environmentally friendly by 
encouraging efficient consumption and potentially 
renewable generation integration.4 

There is, however, a downside to the widespread 
adoption of microgrids in urban areas. Since these 
consumers are no longer paying for electricity from 
the grid, the grid has even less money available to 
reinvest in the improvements that drove consumers 
away from the system in the first place. This cycle 
might create a “death spiral” that makes grid-scale 
electricity unviable in these markets and unavailable 
for those unable to connect to local generators.5  

Closing the Circuit 
If, however, prices reflected demand for all consumers 
including microgrids, individuals might still invest 
in microgrids for the reliability benefits or to access 
low marginal cost power from renewable generation, 
while providing transmission networks revenue to 
reinvest in improved services. If these local generators 
were able to sell power to the grid, they might 
also improve the stability of the overall system. 
Vigilant regulation would be required to ensure that 
microgrids correctly report and manage their system 
and interconnection, but the potential benefits to 
economic and environmental efficiency may be worth 
the risks.6   

3 Roche, M. Y. (2017) Comparison of Costs of Electricity Generation in Nigeria. Retrieved from https://ng.boell.org/sites/default/files/true_cost_of_
power_technical_report_final.pdf
4 Spector, J. (2017, June 29). You Don’t Have to Wait to Make Money on Microgrids. Green Tech Media. Retrieved from https://www.greentechmedia.com/
articles/read/you-dont-have-to-wait-to-make-money-on-microgrids#gs.4XDtz4M
5 Costello, K. W. & Hemphill, R.C. (2014). Electric Utilities’ ‘Death Spiral’: Hyperbole or Reality? The Electricity Journal, 27(10). 7-26. https://doi.
org/10.1016/j.tej.2014.09.011
6 Reber, T. Booth, S., Cutler, D., Li, X., & Salasovich, J. (2018). Tariff Considerations for Micro-Grids in Sub-Saharan Africa. National Renewable Energy 
Laboratory. Retrieved from https://www.nrel.gov/docs/fy18osti/69044.pdf
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Potential Untapped: Mexico's 
Natural Gas Market
Chae Young (Kevin) Jung

Back in the 1990s, Mexico accurately projected the potential of natural gas but has since 
failed to switch the economy’s reliance on oil to reliance on natural gas, particularly in 

the industrial and manufacturing sectors. In 1998, the Mexican government had established 
a rigorous target to reduce domestic oil consumption from 52% to 18%, while increasing 
natural gas consumption from 37% to 51% in all productive sectors by 2005.1  However, 20 
years later, Mexico continues to struggle with its natural gas production while the United 
States has established itself as an important exporter of energy in North America through 
the Shale Revolution of 2006 by developing ground-breaking technology to combine 
fracking and horizontal drilling to significantly boost natural gas and oil production. 
Despite Mexico’s proper projection and ambitious targets, a lack of energy sector reform, 
misguided regulations, political ties, and budget mismanagement ultimately prevented 
Mexico’s transformation from an oil-dependent to natural-gas dependent economy.

Inadequate Energy Sector Reform of 1995
Initially, Mexico rose to become one of the major exporters of petroleum, even surpassing 
Venezuela. As President Zedillo saw it, the privatization of Pemex, the state-owned 
petroleum company, was the key to achieving higher production. In 1995, he reformed 
Article 27 of the Constitution to support Mexico’s relatively well-established pipelines 
with what he thought to be a stronger regulatory framework in the natural gas sector. 
This reform allowed the Mexican government to partially privatize its energy sector 
through Pemex, a Mexican state-owned petroleum company, in the hopes of carrying 
out its plan to increase its domestic natural gas supply. Although independent power 
producers (IPPs) were allowed to generate electricity, they could not directly distribute 
to users. Their output could only be sold to the Comisión Federal de Electricidad (CFE, 
the distribution-side state-owned monopoly), which then distributed to users, creating no 
true structural reform.

Misguided Direct Regulations: supply and demand imbalance
In 1995, Comisión Reguladora de Energía (CRE) became the main regulatory agency that 
monitored the generation and compliance of gas and electricity and required Pemex to 
stop price discrimination. The agency’s role was crucial with the introduction of the new 
reform. It was aimed at increasing the distribution and transportation of natural gas by 
allowing private competition. Considering the important role that the agency should have 
played in regulating private sector actors, it surprisingly had no influence over the CFE. 
This allowed the CFE to sell electricity at a low price in the North of Mexico, after getting 

1 Polanco, R. P., & Betancourt E. R. (1998) Natural Gas Transmission Opening Trade in Mexico: Energy and Environmental Benefits. 1998 2nd International 
Pipeline Conference, 1. 59-66. doi:10.1115/IPC1998-2007

Figure 1: Offer and demand gas 
fluctuation in 1996 
Source: PEMEX
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cheap electricity from the U.S. IPPs. As a result, Pemex had to sell their gas at a similar price point. Although Pemex 
was the sole supplier of gas for electricity production in the South, it was required to match the price of natural gas 
in the North, meaning that Pemex had to sell its gas at a lower-than-competitive price in the South. Additionally, 
matters were worsened since it only had access to already existing pipelines and ground transportation, which 
were poorly constructed.2  Thus, the CRE’s limited scope forced Pemex to make economically inefficient 
decisions, whereby it sold natural gas at a low price, despite having a more costly operational flow than the CFE. 
Consequently, the distribution of natural gas was hindered by Pemex’s attempt to compete with the CFE in the 
North, which then negatively affected its pricing scheme in the South (see Figure 1).

Politics over Pemex: the Fox administration vs PRI
Additionally, the difficulties that Pemex faced in keeping up with its production in 2000 were highly politicized. 
In 2000, Mexico elected its first non-PRI (Partido Revolucionario Institucional) candidate, Vincente Fox 
who promoted the nationalization of Pemex and oil reserves. During his term, President Fox implemented his 
modernization agenda to boost Pemex’s oil and natural gas production. Under the pretext of national identity, 
PRI (the opposition party) framed President Fox’s modernization agenda as the privatization of Pemex and the 
voluntary relinquishment of its energy sovereignty. The PRI members risked the future of natural gas production 
for politics and used their majority seats in the Chamber of Deputies and Senate to block the reform efforts 
proposed by President Fox.3  As a result, the lack of regulatory framework and infrastructure went unaddressed 
and consequentially, Pemex’s natural gas production plummeted (see Figure 2).

Figure 2: Natural gas production decreased during the first half of Fox’s presidency
Source: Snapdata Research 

EDITORIALS

2 Carreón-Rodriguez, V. G., Jimenez, A., & Rosellón, J. (2005). The Mexican Electricity Sector: Economic, Legal and Political Issues. Centro de Investigación 
y Docencia Económicas.
3 Grayson, G. (2002). Reform still on the horizon. Petroleum Economis, 69(10), 6-7. Retrieved from https://search.proquest.com/docview/197414243?acc
ountid=11752.
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Financial Inefficiency
Considering that the annual federal budget was highly reliant on Pemex, the Mexican government’s incentives 
were not in line with the firm’s financial and operational sustainability. The government used the revenue that 
it collected from Pemex to fund its opaque spending, categorized under “personnel services” and used to pay 
political clienteles.4  As such, since the 1990s, Pemex has been paying more than 50% of its revenue as taxes (see 
Figure 3). The former Minister of Energy, Fernando Elizondo even claimed that the government’s financial reliance 
on Pemex resulted in the latter’s high debt-to-asset ratio, which limited research and development, exploration, 
and natural gas production.5  Thereby, far from addressing salient problems in infrastructure development to 
accommodate the larger production and transportation of natural gas, the government was complicit in Pemex’s 
financial inefficiency and failure to penetrate the natural gas market development.

Expected Change: the EPN energy sector reform
The success of the Shale Revolution in the United States proves that the Mexican government’s prediction of 
the growing global natural gas demand was correct. However, the initial privatization reform in 1995 left Pemex 
operating in economic distress while failing to develop the proper infrastructure to expand the storage of natural gas. 
In addition, tension among the political parties further politicized Pemex and prevented it from accommodating 
greater developments in the natural gas production. The current President, Enrique Peña Nieto (EPN), passed the 
energy sector reform with the aim of increasing the share of renewables in power generation; opened its oil reserves 
for foreign companies to explore and produce; and ultimately made Pemex more competitive and productive. 
Although Mexico has thus far seemingly taken all the wrong steps, it appears that with this energy sector reform, 
it may still have a chance to correct its past mistakes. 
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4 Atala, R. A. (2013). Energy Reform in Mexico: Implications for the United States. Woodrow Wilson Center. Retrieved from https://www.wilsoncenter.
org/sites/default/files/assad_atala_energy_mexico.pdf.
5 Diego, C. (2005). Mexico: Near-Bankrupt Pemex Still Untouchable, Fox Says. Global Information Network. Retrieved from https://search.proquest.com/
docview/457545964?accountid=11752.
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“Flash Boys: A Wall Street Revolt provides an enjoyable and accessible look into the 
esoteric and technical area of high speed trading. Told through the eyes a real trader, 
this book reveals how a regulatory change led to the rise of high speed trading that 
generated huge profits for firms with fast proprietary trading platforms at the expense 
of ordinary traders.  The story documents a moral crusade for the protagonist as he 
discovers the unfairness of the system, culminating in the creation of a new exchange 
designed to thwart the advantage of high speed trading firms and level the playing field 
for the average investor.”

Gordon Bodnar
Morris W. Offit Professor of International Finance

Director of the Master of Arts in International Economics and Finance
Johns Hopkins SAIS

“In Misbehaving: The Making of  Behavioral Economics, Nobel laureate Richard Thaler 
takes us on a personal tour of the development of behavioral economics over the 
past 35 years.  Thaler does a masterful job of weaving substantive discussions of the 
theory and insights that drive the discipline with personal accounts of his struggle 
and the struggle of his co-conspirators to forge a new branch of economic science 
that met strong and universal resistance from the economics establishment from the 
very beginning.  This book is both an intellectually stimulating read and a lot of fun, 
since Thaler is a fantastic, funny, and down-to-earth writer.  Anyone interested in the 
vagaries of human behavior, economics and a good laugh should read this book.” 

 Sean Campbell
Executive Vice President, Director of Policy Research

Financial Services Forum

Flash Boys: A Wall Street Revolt
by Michael Lewis
W. W. Norton & Company; 1 edition (March 23, 2015)

Misbehaving: The Making of Behavioral Economics 
by Richard H. Thaler
W. W. Norton & Company; 1 edition (June 14, 2016)

“This book provides an enlightening analysis of the evolution of income inequality, 
both within and across countries. Milanovic lucidly discusses the economic, political, 
and technological forces behind the dispersion in economic well-being and draws 
thought-provoking conclusions on the implications of these trends for the future of 
democracy and the global economy.”

 Federico Rossi
Vera and Stefano Zamagni Assistant Professor of Development Economics  

Johns Hopkins SAIS

Global Inequality: A New Approach for the Age of 
Globalization
by Branko Milanovic
Belknap Press: An Imprint of Harvard University Press (April 11, 2016)
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“This book deals with the subject of private equity investing in emerging market 
countries. It argues that private equity is a financing tool uniquely suited to unlocking 
value in and strengthening the performance of countless businesses in emerging 
market countries. Although others have written about private equity, virtually no 
one has explored the characteristics that sharply distinguish the practice of private 
equity investing in developing countries from its counterpart in developed markets. 
One consequence of this inattention, as the book contends, is that emerging markets 
private equity is underappreciated, often misunderstood, and vastly underutilized. 
The topic also interests a large universe of students around the world, who are seeking 
challenging career opportunities in emerging markets and are attracted by the positive 
impact that private equity can have in developing countries.”

 Roger S. Leeds
Senior Research Professor

Director of the Center for International Business and Public Policy
Johns Hopkins SAIS

The Private Equity Advantage: Creating Value in 
Developing Countries
by Roger S. Leeds
China Machine Press (November 2017)

“Many countries now have targeted interventions to facilitate trade and promote 
exports, based on the new mantra of 'aid-for-trade,' despite doubtful evidence on 
effectiveness.  Rigorous impact-evaluation is needed to justify these interventions and 
improve their design.  This book presents a rich set of examples of impact evaluations of 
trade-related assistance, using a range of methods (experimental, quasi-experimental, 
or “natural experiments”), highlighting the specific issues and caveats arising in a trade 
context and the valuable lessons that are already being learnt.  For example, in one 
of the chapters, the authors evaluate the effects of the FAMEX export promotion 
program in Tunisia on the performance of beneficiary firms, based on a comparison 
of export performance for beneficiary firms relative to non-beneficiary firms.  Their 
estimates suggest that in the short-run, the average beneficiary initially saw both higher 
overall export levels and greater diversification across destinations and products. 
However, no significant difference between beneficiary and non-beneficiary firms is 
observed in the long-run, suggesting that the impact of export promotion could be 
temporary.  This is the first empirical evidence on the durability of export promotion 
assistance (a topic of great importance for policy).  As such, where should governments 
or international organizations spend the next million in trade assistance?  The results 
of this interesting book suggest that small or micro size firms may not benefit much 
from export promotion, but meaningful intervention may be more helpful for the 
medium to large size firms.”

 Hiau Looi Kee
Senior Economist, Development Research Group

The World Bank

Where to Spend the Next Million? Applying Impact 
Evaluation to Trade
by Olivier Cadot, Ana M. Fernandes, Julien Gourdon, and Aaditya Mattoo
London, UK: CEPR and The World Bank, 2011
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“All good students of international macroeconomics should at some point acquire a 
perspective on the international monetary system and how this system has evolved in 
response to many difficult problems and dramatic crises that have confronted policy-
makers over the modern capitalist era. Many students lack this historical perspective, 
and some may even profess outright ignorance of it. This book is an up-to-date, 
accessible, and comprehensive resource for filling in aforementioned gaps in your 
understanding of very global system that underpins global macro and finance. The 
first and last chapters in particular, “A Brief History of the International Monetary 
System since Bretton Woods” and "Reforming the (Non)System", are simultaneously 
sweeping in scope and detailed in coverage. This is a book that can serve many purposes 
ranging from an interview preparation to a course in international economic history to 
a debate at the highest level of policy.”

 Cristino R. Arroyo
Associate Director and Senior Lecturer of International Economics 

Johns Hopkins SAIS

Resetting the International Monetary (Non) System
by José Antonio Ocampo
Published to Oxford Scholarship Online: November 2017

“In his book, Jean Tirole discusses the multiple aspects and challenges of an economist’s 
job. Often defending the reputation of economists, he also highlights how the 
profession could improve its contribution to policy-making and communication to 
a larger public. This essay by the 2014 Nobel prize winner is a must-read for anyone 
interested in the economics profession and the role of economic science in the modern 
society.”

 Paul Piveteau
Assistant Professor of International Economics

Johns Hopkins SAIS

Economics for the Common Good
by Jean Tirole
Princeton University Press; Translation edition (November 14, 2017)

“At times when globalization comes under threat because of its effect on the displacement 
of jobs within advanced economies, the relevant questions remain unanswered: which 
technological innovations trigger globalization? and to what extent does the specific 
nature of each wave of globalization threaten job security? By analyzing and comparing 
the different phases of globalization in the last two centuries, Baldwin argues in his 
book that the next wave of globalization will be connected to lowering the cost of 
allowing skilled workers to work in locations where they are not present. People are 
now living on the brink of seeing a technology that will reduce the cost of long distance 
communication. The consequences of this technological disruption still need to be 
understood, this book is a great place to start.”

 Filippo Taddei
Associate Professor of the Practice of International Economics

Director, MA in Global Risk and Bologna Institute for Policy Research 
 Johns Hopkins SAIS Europe

The Great Convergence: Information Technology and 
the New Globalization
by Richard Baldwin
Belknap Press: An Imprint of Harvard University Press (Nov. 14, 2016)
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Global Macro Modeling 
by Professor Jaime Marquez

In this course, the professor covers topics in different macroeconomic fields, including capital 
flows, exchange rate forecasting, exchange rate pass-through, interdependent monetary policy, 
GDP convergence, and external solvency. In each of the topics, related theories are introduced as 
a foundation of establishing a model to conduct quantitative analysis. In addition, the professor 
would develop a quantitative model to analyze a specific topic, such as forecasting Pound Sterling/
US Dollar exchange rate with purchasing power parity and time-series modeling. Students are 
then required to complete a quantitative research paper by making their own judgements on 
topics discussed in class. Development of this skill is of a great importance because students 
need to make logical arguments, provide substantial evidence, and justify their conclusions that 
contributes their own “value added”.

Hanbo Qi
MIEF '18

Advanced Topics in Trade Theory
by Professor Hiau Looi Kee

If you are interested in exploring the work of trade economists to explain international trade, 
the Advanced Topics in Trade Theory is the perfect course for you. Every week, the class covers a 
significant research paper in trade written by influential economists. Throughout the semester, 
the professor touches on a variety of topics, including heterogeneous firm models, welfare gains 
from trade, and trade fraud. This class gives you an opportunity to thoroughly read through both 
theoretical and empirical papers and to present both the limitations and strengths of economic 
research. The professor continues to challenge and engage you in class with thought-provoking 
questions. At the end of the semester, you will feel confident reading different types of trade 
research in recognized journals. The Advanced Topics in Trade Theory course not only enhances 
your comprehension of advanced papers, but it naturally acquaints you with heated debates in 
international trade. Outside of classes, you will come across the applications of trade models 
learned in class. Taking Advanced Topics in Trade Theory is an excellent opportunity for you to 
become well-rounded in the field of international trade.

 Soyoung Han
MIEF '18

Natural Gas Markets
by Professor Nikos Tsafos

This course would be a perfect choice for an MIEF student, who wants to build practical 
knowledge of the energy industry. In this course, students learn how natural gas is extracted, 
transported, and consumed, and how the energy projects are financed in practice. Specifically, 
this course introduces how to analyze risks and cash flows in natural gas project finance. During 
this course, students are required to complete two main projects which are a country market 
report and a final group project. By engaging in these assignments, students enhance their data 
collection skills and quantitative analysis skills. The final group project provides a chance to work 
with other students, who have very different backgrounds, providing an immensely beneficial 
learning opportunity.

Seung Wook Jin
MIEF '18



STUDENT HIGHLIGHT 

Nicholas Baulch

MIEFSPOTLIGHT

····················
MIEF'18
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Please briefly introduce yourself 
(Your background and previous work 
experience).

My name is Nick Baulch, and I am from Dublin, Ohio. 
Prior to SAIS, I studied Spanish & International 
Trade and Political Science at Clemson University and 
spent four years working in sales, marketing, and data 
analytics for Cardinal Health, a pharmaceutical and 
medical wholesaler.

Congratulations on your selection for the Presidential Management Fellowship 
(PMF)! Could you explain what PMF is and what important factors that you earned 
from MIEF that the committee might have considered?

The PMF is a two-year development program at a U.S. agency, designed to provide leadership skills to advanced 
degree graduates in the federal government. The committee assesses seven competencies ranging from critical 
thinking to motivation to serve. MIEF provided me with three essential assets to complement my resume: 
quantitative analysis, flexibility, and problem solving.

Have you been enjoying MIEF and what impact has MIEF had on you?

Prior to SAIS, I had never been in a cohort-style program, but it has become something that I have come to value 
immensely. When we are not in the classroom, we are on the 7th floor of BOB working on problem sets, helping 
one another with regressions/models, and studying together. MIEF has given me diverse academic and personal 
friendships that will last a lifetime.

Q

Q

A

A
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What do you like to do in your free 
time?

Outside of school, I spend most of my time 
with my three year old labradoodle, Winston. 
Otherwise I enjoy grilling out with friends, cycling 
around the city, and dancing.

Q
A

What type of economics are you 
most interested in?

The intersection of international macroeconomics 
on financial risk and performance. It’s a fascinating 
space with a high degree of uncertainty but 
significant impact on cash flow, credit, and risk 
analysis/forecasting.

Q
A

Tell me about your capstone topic. 
Why did you choose it?

My capstone assesses exchange rate exposure in 
duopolistic markets. If the euro depreciates relative 
to the dollar, how does the market respond to 
Boeing and Airbus’ stock price? I chose it because 
it blends economic theory, financial analysis, and 
econometrics, the core components of MIEF!

Q
A

What are your career plans after the 
graduation?

As a PMF Fellow, I will be working as an Economist 
in the Research, Applied Analytics, and Statistics 
division of the Internal Revenue Service (IRS). 
In this role, I will be drafting economic research, 
forecasting, modeling, and data analysis. I will also 
have the opportunity to work in a separate agency 
for 4-6 months on a development assignment.

Q
A

What was your favorite MIEF class 
so far?

I have really enjoyed Risk Analysis and 
Modeling. I have a lot of flexibility in our 
cryptocurrency model design, and it has been fun 
trying to logically quantify such an abstract and 
unpredictable environment.

Q
A

Anything you want to say (or warn) 
to the next MIEF cohort?

Brush up on your statistics and matrix algebra! 
The quicker you become comfortable with the 
notation, the better off you will be in econometrics 
and reading economic research.

Q
A



ALUMNUS HIGHLIGHT 

Sebastian Herrador

MIEFSPOTLIGHT

MIEF'16

MIEFSPOTLIGHT
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Could you briefly introduce yourself? What did you do before you came to the MIEF 
degree program? 

My name is Sebastian Herrador and I graduated from MIEF in 2016. I  worked as an analyst at the International 
Monetary Fund (IMF), which I joined right after graduating from the program. Before SAIS, I briefly worked at 
the Inter-American Development Bank. I also have prior analyst experiences in the manufacturing technology 
industry where I learned a great deal about the newest trends in automation and other disruptive innovations. I 
pursued my undergraduate studies at Vassar College where I majored in Economics and minored in Mathematics 
and French.

What do you do at the IMF? What is the favorite part of your work as an analyst at 
the IMF? 

Q
AI'm currently part of a surveillance unit in one of the Fund's five regional departments. My team is in charge 

of monitoring recent economic developments in 32 countries.  While our main assignment is drafting the 
department's key flagship publication, my division also puts together internal reports which our supervisor 
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directly presents to the IMF’s board of directors and 
other country officials.

The analyst experience at the IMF is very rich and is 
a great opportunity for young professionals to build 
a solid foundation in the beginning of their careers. 
The resources and learning opportunities inside this 
institution are truly incredible and of course it is a 
great honor to work beside remarkable individuals. 
Moreover, the work we do is meaningful and highly 
appreciated. In particular, our assessment often lies 
at the heart of discussions with national authorities 
and  directly helps define current and future policy 
decisions that occur at the national, international, 
and supranational levels. 

Perhaps my favorite part of working at the Fund is 
the international diversity. There are very few places 
where you will find so many people from different 
backgrounds working together in the same building. 
This has been an amazing experience and has allowed 
me to become more aware about other cultures. 

What skills that you learned from the 
MIEF program do you use on a daily 
basis at the IMF? 

I left MIEF with good research skills and a solid 
understanding of macroeconomics and  econometrics. 
Thanks to my graduate education, I have been able 
to stand out as a key player in my department when 
working in analytical projects and having to deliver 
technical work under pressure. Furthermore, the 
program trained me to confront challenges with open 
arms and to try to innovate when necessary. It is no 
coincidence that the Fund keeps recruiting MIEF 
graduates fresh out of SAIS.

Q
A

What was your favorite part of the 
MIEF program?

The MIEF community by far. From day one I felt 
very welcomed by the program's faculty and staff. 
They genuinely go above and beyond to make sure 

Q
A

From your perspective, what do you 
think is the most important knowledge 
or technique to take away from MIEF?

The MIEF program pushes you to deliver vast 
amounts of work in a short period of time without 
compromising quality over quantity. This is a skill 
that has allowed me to excel in my current position. 
Other than that, the faculty is very inspiring and does 
a great job at stimulating the intellectual curiosity of 
the students.

Q

A

If you were to do it all over again 
(SAIS or MIEF), what would you do 
differently? What would you do again?

I would enrich my experience by going on a study 
trip abroad. I would also try to attend to more events 
and discussions organized by the school. 

Q
A

Any last words of advice for the 
graduating and incoming cohorts?

I would strongly advice current and incoming 
MIEF students to stay open to new experiences and 
opportunities that they may not have considered in 
the past. In particular, finding something that you 
are really passionate about will make hard work seem 
easy and will significantly improve your chances of 
success. It is often the case that we don’t know what 
we like until that one day when we unexpectedly 
find ourselves doing something that we really enjoy 
but had no idea we would. So stay open!

Q
A

students leave prepared to achieve whatever goal they 
have in mind. I also had a unique chance to make 
very valuable friends with a tight group of incredibly 
talented classmates from all over the world.
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Updates from Alumni

Shaoyu Guo(MIEF '16)

My former International Monetary Fund (IMF) colleagues and I recently 
published a working paper on central bank liquidity management. We designed a 
four-parameter logistic function to capture the relationship between short-term 
rates and excess reserves in an interest rate corridor system. The paper was based 
on our previous work on the subject with several central banks and had received 
comments from experts at the IMF and other institutions before publication. The 
model used in the paper is relevant for central banks with different operational 
framework in the conduct of their daily operations and attracted the interest of 
several central banks.

https://bit.ly/2MFZ55d

Relationship Between Short-Term Interest Rates and 
Excess Reserves : A Logistic Approach
Romain M Veyrune, Guido della Valle, Shaoyu Guo

Summary

This paper models the relationship between short-term rates and excess reserves 
in an interest rate corridor as a logistic function estimated for the Eurosystem. 
The estimate helps to identify conditions in which short-term rates become 
unanchored, that is, they move away from the policy rates and become more 
volatile within the interest rate corridor defined by the interest rates of the 
central bank’s standing facilities. These conditions are attributed to coordination 
failures among counterparties at open market operations under fixed-rate and 
full-allotment procedures in the context of segmented markets. A model of the 
functioning of segmented markets describes how “un-anchoring” takes place 
when counterparties pursue bidding strategies optimal from an individual 
perspective but sub-optimal from an aggregate perspective.

26  InFER|ISSUE 2



Peter Johansson (MIEF '15) 

I've been working at the New York Federal Reserve for the last two years, and more recently, I have been on 
secondment to the Board of Governors in D.C. to the Monetary Affairs Division. I've been doing a variety 
of work on monetary policy implementation and financial markets, including a recent publication on the 
economic growth signals from the U.S. nominal yield curve which was published on the Board's website 
earlier this year:

https://bit.ly/2EVvrE0

Predicting Recession Probabilities Using the Slope of the Yield Curve
Peter Johansson and Andrew Meldrum

Summary

The spread between the yields on long- and short-maturity nominal Treasury securities narrowed in 2017, 
prompting considerable attention from market commentators and policy makers. For example, in the 
December 2017 FOMC meeting some participants "expressed concern that a possible future inversion of 
the yield curve, with short-term yields rising above those on longer-term Treasury securities, could portend 
an economic slowdown, noting that inversions have preceded recessions over the past several decades," 
whereas "a couple of other participants viewed the flattening of the yield curve as an expected consequence 
of increases in the Committee’s target range for the federal funds rate, and judged that a yield curve 
inversion under such circumstances would not necessarily foreshadow or cause an economic downturn."1 
Treasury yields have risen since the start of 2018, although the spread between long- and short-maturity 
yields remains close to the low levels reached in late 2017.

In this FEDS Note, we examine the predictions of various models and recent surveys of the probability 
of a recession in the near term. We find that a model relating the probability of a recession at some point 
within a year to the slope of the yield curve implies that the probability of a recession has indeed risen as 
the yield curve has become flatter over recent years. However, the current predicted recession probability 
is lower if we extend the model to account for more information from the yield curve or from corporate 
bond spreads; or if we adjust the slope of the yield curve to account for term premiums. Recent surveys 
of professional economists also point to a lower probability of a recession in the next year than the model 
based on the unadjusted slope of the yield curve. However, surveys also suggest that the flattening of the 
yield curve over the past several years is due in part to slower expected GDP growth over a longer horizon.
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Professor Jaime Marquez is the Senior Adjunct Professor in the 
International Economics Program and the Associate Director 
of the Master of Arts in International Economics and Finance 
program at SAIS. He received his Ph.D. from the University of 
Pennsylvania (UPenn), with a focus on International Trade and 
Econometrics under the supervision of Lawrence Klein. After 
graduating from UPenn, working at the Board of Governors 
of the Federal Reserve System, and teaching at Georgetown 
University and the University of Maryland, Professor Marquez 
started teaching at SAIS in 1990 as an adjunct professor. Since 
then, he taught many courses, spanning topics in international 
monetary theory, macroeconomics, quantitative global 
economics, macro-econometrics, and global macro modeling 
for a variety of programs within SAIS. At SAIS, Professor 
Marquez received the Excellence in Teaching Award in 1996, 
2004, and 2014. Professor Marquez feels that he has been lucky 
because he is teaching the classes that he likes. What makes a 
difference, he says, is the level of engagement he gets from the students and the level of excitement in the classroom 
about the given class topic.  This “magic” is what he says “fires [him] up.” For him, teaching is not only about 
the delivery of the material, but it is also an opportunity to find things out about himself. It is about driving the 
students to think independently, be curious, and never stop in these endeavors.

Professor Marquez practices what he preaches, so his research starts with two questions that define him: How 
do you know? What is the alternative?  This practice motivated research on topics ranging from OTC derivatives 
to monetary policy to oil prices and exchange rates, but it did not only motivate economic research. These two 
questions drove Professor Marquez to focus on philosophy in his spare time, and this fall, he will start his Master 
of Arts in Liberal Arts at St. John’s College. This marks the fulfillment of a dream Professor Marquez has had since 
2007, and he says he is really passionate and excited about getting his degree in philosophy and that he is a little 
nervous about becoming a student again. While continuing his graduate studies, Professor Marquez will continue 
to teach at Johns Hopkins SAIS, maintaining the high level of teaching excellence students have come to expect 
from his classes.  Please join us in congratulating Professor Marquez on the next step in his academic career.
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Jaime Marquez
S. Yanki Kalfa

HOW DO YOU KNOW?
WHAT'S THE ALTERNATIVE?
“

”

Professor Marquez wearing lanyards saying 
"Now I'm 64" and "St. John's College"
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Mine Z. Senses is an Associate Professor of International 
Economics. Her current research focuses on the consequences of 

globalization on the labor market, with emphasis on quantifying the 
heterogeneous costs and benefits experienced by different segments 
of the population. In particular, her recent work investigates the 
association between trade and income risk; differential effects of trade 
on the wages of workers employed in heterogeneous firms; the role of 
human capital in determining the wage impact of increased openness; 
and the interplay between globalization and the size and role of local 
governments. Her research has been published in numerous journals 
including the Review of Economic Studies, Journal of International 
Economics, American Economic Review and the Canadian Journal 
of Economics. She holds a BA from the Middle East Technical 
University and a Ph.D. from the University of Michigan.

Heiwai Tang is Associate Professor of International Economics. He 
is also a Research Fellow at the Federal Reserve Bank of Dallas, 

the Center of Economic Studies and ifo Institute in Germany, and the 
Globalization and Economic Policy Center in the U.K. Before joining 
Johns Hopkins, he was a faculty at Tufts University and Hong Kong 
University of Science and Technology. He has been a consultant to 
the World Bank, International Finance Corporation, United Nations, 
and Asian Development Bank, and held visiting positions at Stanford 
University, MIT, Harvard University, and the International Monetary 
Fund. He is on the editorial boards of Journal of Comparative 
Economics and China Economic Review.

Tang received his Ph.D. in economics from MIT and undergraduate 
degree in mathematics from UCLA. His research interests span a 
wide range of theoretical and empirical topics in international trade, 
with a specific focus on production networks and global value chains. 
His research has been published in leading journals in economics, 
including the  American Economic Review, Journal of International 
Economics, and Journal of Development Economics. He has also 
written articles for Financial Times, Foreign Policy, the Brookings 
Institution, and the Peterson Institute for International Economics.

Additional Faculty News

Mine Z. Senses
Associate Professor

Heiwai Tang
Associate Professor



FACULTYNEWS

30  InFER|ISSUE 2

Ryan Kim will be joining in July 2018 as an Assistant Professor 
of International Economics, after receiving his Ph.D. from 

Columbia University. His research focuses on the intersection between 
macroeconomics and international economics and corporate finance. In 
particular, he is interested in combining micro-level empirical analyses 
and general equilibrium models to study the issues of output price, 
corporate saving, business cycle, and labor market dynamics. In his 
job market paper, he explores the effect of the credit crunch on output 
price dynamics using a novel micro-level data, quasi-experimental 
identification strategy, and a business cycle model. During his Ph.D., 
he was a dissertation intern at the Federal Reserve Board and a Ph.D. 
intern at the International Monetary Fund (IMF). He has experience 
in teaching macroeconomics, international economics, corporate 
finance, and econometrics, and he won teaching awards two times while 
at Columbia University. He received a bachelor’s degree with honors 
in economics and mathematics from the University of Wisconsin-
Madison. 

Marta Giagheddu is a macroeconomist particularly interested in the 
interplay between individual heterogeneity and macroeconomic 

outcomes. Particularly, she is interested both in how heterogeneity 
matters for aggregate dynamics and in how economic policy can affect 
different groups of agents in a different way. Her papers are in the 
field of international macroeconomics with a particular focus on the 
effects of exchange rates, redistributional implications of taxation, and 
demographics.

Originally from Sardinia, Italy, she completed her Bachelor and Master 
studies at Bocconi University in Milan and her Ph.D. studies at the 
Stockholm School of Economics in Sweden, with a visiting period at 
the New York University.

She is very excited about joining Johns Hopkins SAIS and particularly 
about working with such esteemed faculty and teaching macroeconomics 
to extremely driven students in a genuinely international setting. She 
said, “Naturally I am also eager to get to know Washington, D.C., 
both as a city and as a center for the international economic policy 
community.”

Ritam Chaurey is an Assistant Professor. His research interests are in 
the fields of development economics with a focus on firm behavior, 

entrepreneurship, and labor markets in developing countries. Chaurey 
was previously an Assistant Professor of Economics at the Binghamton 
University, State University of New York. He has also served as a 
consultant to the World Bank and the Asian Development Bank. 
Chaurey holds a Ph.D. in Economics from Columbia University. Prior 
to his doctoral studies, he completed an M.A. at Cambridge University 
and a B.A. with honors in Economics from St. Stephen’s College in 
Delhi, India.

Ritam Chaurey
Assistant Professor

Marta Giagheddu
Assistant Professor

Ryan Kim
Assistant Professor
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Jason J. Fichtner will be joining the Johns Hopkins SAIS faculty 
full-time July 1st as a Senior Lecturer and as an Associate Director 

of the Master of Arts in International Economics and Finance (MIEF) 
program. Fichtner has been an adjunct professor at SAIS for the past 
seven years, teaching courses in public finance and cost benefit analysis.

Previously, he was a senior research fellow at the Mercatus Center 
at George Mason University. Fichtner served in several positions 
at the Social Security Administration, including as acting Deputy 
Commissioner of Social Security, Chief Economist, and Associate 
Commissioner for Retirement Policy. He also served as senior economist 
with the U.S. Joint Economic Committee.

Fichtner’s research focuses on Social Security, federal tax policy, federal 
budget policy, retirement security, and policy proposals to increase 
saving and investment. His work has been featured in the Washington 
Post, The Wall Street Journal, The New York Times, Investor’s 
Business Daily, the Los Angeles Times, The Atlantic, USA Today, as 
well as on broadcasts by PBS, NBC, and NPR.

Fichtner earned his BA from the University of Michigan, Ann Arbor; 
his MPP from Georgetown University; and his Ph.D. in public 
administration and policy from Virginia Tech.

Elie Canetti joined Johns Hopkins SAIS as a full-time practitioner-
in-residence in international economics Fall 2018, after serving as an 

adjunct professor since 2009. Over the past 26 years, Professor Canetti 
worked at the International Monetary Fund (IMF), from which he 
retired in March 2018. At the IMF, he worked in a variety of positions, 
including as an economist/senior economist in the Asian department, 
and later, as mission head for a number of Caribbean countries. He 
spent 9 years in the Monetary and Capital Markets Department, 
where he served as Deputy Division Chief of Global Markets Analysis, 
including during the Great Financial Crisis. In this capacity, he ran the 
IMF’s internal market monitoring and co-managed the conjunctural 
analysis of the IMF’s flagship financial publication, the Global Financial 
Stability Report. As a front office advisor, he worked with First Deputy 
Managing Director, David Lipton, on the high-level Early Warning 
Exercise, and also led MCM’s team on internal exercises that sought to 
advise management of financial vulnerabilities across the IMF’s member 
countries.

Outside of the IMF, he worked with Mohamed el-Erian at PIMCO 
(the world’s largest private bond manager) at the U.S. Treasury and 
the World Bank. He holds graduate degrees from Princeton and the 
London School of Economics, and a bachelor’s from U.C. Berkeley. In 
his spare time, he performs around the Washington D.C. area with his 
jazz band, the Upbeets.

Jason J. Fichtner
Associate Director/
Senior Lecturer

Elie Canetti
Practitioner-in-residence
in International Economics
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1. Motivation  

In 2014, global investment in ‘fintech’ tripled to $12 billion. At least 4,000 fintech startups are active and the 
fintech industry is currently valued at approximately $1 billion. Technology has reduced transaction and 
processing costs and changed the definition of ‘value-added’ and its perception.  

The following are major factors that have propelled the growth of the fintech industry. 

a. Fintech is rapidly becoming a more cost-effective industry than existing banking alternatives, since it 
eliminates transaction fees that would otherwise be incurred using conventional banking intermediaries.  

b. Fintech offers convenience and cyber security to customers and removes the need to use an intermediary for 
consumer finance, SME lending, mortgage loans, wealth management, and retail payments.  

c. There is a rapidly changing demographic which dominates banking today—the ‘millennial’ consumer is one 
who prefers increased convenience in operations.  

d. The launch of smartphones and globally available data have facilitated application interfaces that can 
capitalize on the data to provide customized, low-cost, mobile, convenient, innovative products for the 
consumer.  

e. E-commerce and peer-to-peer (P2P) lending are still part of a relatively unregulated industry—this allows 
fintech companies to adapt to changing consumer trends quickly without legacy systems and locked-in capital, 
which hamper innovation. 
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From these factors, the industry appears to be on a 
positive growth trajectory. Cost of capital measures a 
company’s cost of financing and the extent to which 
investors require compensation for the risk borne by their 
capital investment, including both debt and equity. 
Assessing a cost of capital for this industry will enhance the 
understanding of the future potential and sustainability of 
the industry. The cost of capital for the industry will either 
act as a catalyst or an inhibitor for industry growth—a very 
high cost of capital could prevent smaller firms from growing 
in market share while a low cost of capital would promote 
growth.  

This paper also examines the extent to which young 
micro-merchants’ costs of capital differ from their more established counterparts. Intuitively, we expect there to 
be a risk premium embedded in the cost of capital to reflect the risk of younger competitors.  

The motivation of the research comes from an observation of the explosive growth in the role of electronic 
payments—suddenly all monetary transfers seemed to be channeled through WeChat, Facebook, and Venmo. 
These daily experiences fueled the motivation to better understand the industry and delve deeper into its valuation.  

A. Classification of the Fintech Industry  

E-payments vendors are categorized into 3 main sub-categories, classified on the basis of market capitalization.  

Micro-merchants: Merchants with annual electronic sales volume under $1 million  

Small-merchants: Merchants with annual electronic sales volume between $1 and $5 million  

Medium-merchants: Merchants with annual electronic sales volume between $5 and $100 million  

Large-merchants: Merchants with annual electronic sales volume above $100 million  

2. Company Selection  

Square Inc. (Square Inc.) is a financial services and merchant service provider based in San Francisco, 
California. Some of its key products include the Square Inc. Register, the Square Inc. Reader, Square Inc. Cash, 
and Square Inc. Capital. These services have a multitude of functions and are largely focused on storing credit card 
information on mobile phones, tablets, and other electronic devices to be able to make payments at any time, 
including offline if necessary.  

Square Inc. was selected for the analysis because the company was young and had readily available data. 
Square Inc. went public only in September 2015. In this regard, it is an ideal company as the company represents 
the bulk of companies in the fintech sector: namely the young, micro-merchants with steep future growth 
trajectories. Second, Square Inc. has data publicly available on Yahoo Finance, Reuters, Bloomberg, and/or any 
other source.  

The performance of Square Inc. is compared to that of more mature competitors to fully gauge the impact 
(or relative position) of entrants’ costs of capital in the industry and benchmark Square Inc. against the relative 
costs of capital of more mature players in the market. Thus, some of the main competitors that are used in the 
complete analysis include: 

Square Inc. Key Financials  

Stock Price $9.98 

Debt to Equity 0 

Earnings Per Share -1.20  

Market capitalization  3.23 billion  

Price to Sales Ratio  2.44  

Operating Cash Flow  23.02 million  

Company overview and relevant financials (May 2016) 

The Estimate and Analysis of the Cost of Capital for Startups in the Fintech 
Industry in the United States—Using Square Inc. as an example



RESEARCH

34  InFER|ISSUE 2

Competitor  Description  

Visa  Global payments technology company—provides debit and credit cards that 
facilitate e-payment processing 

MasterCard Global payments technology company—provides debit and credit cards that 
facilitate e-payment processing 

Global Payments Electronic payments processor, through debit and credit cards  

Total System Services Electronic payments processor, through debit and credit cards  

First Data Corporation Global payments technology provider. It is considered to be the largest card 
processor, processing over $1 trillion in transactions. It has an 80% market 
in the global gas and groceries market  

Vantiv Inc U.S based payment and technology processor 

Fleetcor Technologies Provider of fuel cards for digital processing  

Paypal Technologies  Worldwide online payments platform. Process payments for online vendors.  

Fidelity National Info 
Serv  

International provider and outsourcer of digital financial services and 
products 

Fiserv Technologies  Provider of digital payment processing systems to credit unions, thrifts, and 
insurance companies.  

 

These competitors are ‘mature companies’, defined in this paper as companies with a market capitalization 
of at least $9 billion. 

3. Literature Review  

The valuation of startup companies, such as Square Inc., is difficult as these companies usually have short 
history with limited information to project a future pattern. There is not a direct comparable company for 
startups, and unprofitability at the early stage of the businesses makes it difficult to apply many standard valuation 
techniques. Damodaran (2009) points out the difficulties of valuing startup companies. Specifically, he mentions 
that the estimation of the discount rate for the startup companies should take into account the higher probability 
of failure due to the fact that only a few companies successfully sustain past the early stages. Damodaran further 
summarizes that young companies are usually highly dependent on private equity, have multiple claims on equity, 
and obtain illiquid investments. The existing assets of young companies usually do not throw much light on the 
profitability of young startups because large Selling, General, and Administrative (SGA) expenses—often three to 
four times revenue amounts—help companies line up future customers, where normally, operating expenses to 
maintain the current operation only take up a small portion of the total SGA.  

The process of measuring an appropriate discount rate, or cost of capital, can be divided into the 
measurement of cost of equity and cost of debt. Damodaran reports that standard assumptions are open to 
challenges. Measuring the cost of equity could rely on using an equity beta, but this can sometimes be unavailable 
for a startup company, including Square Inc. While highly dependent on private equity, young companies usually 
agree to pay higher returns to compensate for higher risk borne by their investor, as reflected by the greater risk 
premium. In some circumstances, where the investors primarily consist of the founders that hold large proportion 
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of companies’ shares, companies are usually less diversified compared to companies at a more mature stage, where 
institutional investors hold large portions of the company equities. This holds true for Square Inc. 

The difficulty of estimating cost of debt arises from the fact that young companies almost never have bonds 
that are outstanding. Specifically, in the case of Square Inc., as shown in the income statement, it does not carry 
on debt for prolonged periods and does not pay out interest expenses. In addition, it currently has negative 
earnings, and thus, calculating the interest rate coverage ratio to assess potential ease in repayment of debt is 
infeasible.  

4. Methodology  

We rely on three approaches to triangulate an estimate for our cost of capital: the dividend discount model, 
a relative valuation model, and an adjusted factor risk model.  

A. Dividend Discount Model 

The Dividend Discount Model (DDM) is typically used to predict stock prices based on the dividend 
payment of a firm. Using backwards induction, we apply DDM to back out the cost of capital. IPO of Square Inc. 
occurred in September 2015 and the stock price of the company since then is available and can be seen as conveying 
the public expectation on the company’s future performance.  

A key advantage of using the DDM model is its high sensitivity to the underlying assumptions. Thus, we are 
able to analyze the extent to which the resultant cost of capital changes with changes in other inputs, such as the 
variations in earning per share, the issuance of additional shares, and the dividend payout ratio. Besides paying 
equity holders, dividends payments are commonly used as a sign for companies in the fintech industry to show 
the public the confidence in company’s future development, even if the companies are still in the growing stage. 

Currently, Square Inc. is not paying dividends, so the paper makes assumptions about when the company 
would start to issue dividends. The Dividend Discount Model combines the logic of a top-down and bottom-up 
approach, where, from the top, the industry total market share is used and broken it into segments as the basis for 
to analyze the target market share for Square Inc. to migrate into. Once it achieves the stipulated market share, it 
moves into the next stage of the DDM model. From the bottom-up approach, company growth is analyzed. The 
assumption is that Square Inc. initially grows at a rate faster than the industry growth rate, but in the long run, 
converges to the industry average growth rate.  

In a 2014 research study on the U.S. electronic payment industry, McKinsey divides the industry into 
segments based on the electronic payment volume. This includes the large, medium, and small merchants that are 
categorized by sales volume greater than $100 million, between $5 to 100 million, and less than $5 million, 
respectively. The report mentions that if Square Inc. continues the current growth rate at the 30% to 40% range, 
it will attain a 20% market share in the micro-merchant segment by 2018. We rely on this assumption to direct the 
dividend payment schedule. Since the growth rate for the micro-merchant segment has not been specified in the 
report, we derive a value by adjusting the growth of the small-merchant segment and multiplying it by 1.5.  

The DDM model can be divided into three stages. By analyzing the dividend payment schedule of five 
competitors, which are also publicly traded companies (Visa, MasterCard, Total System Service (TSS), Global 
Payment Inc. (GPN), and Fidelity National Information Services (FIS)), we identify that most of these companies 
start paying quarterly dividends at the lump sum of $0.01. The reason behind that is the signaling effect of 
dividend policy, in which the company starts giving a public signal of the company’s ability to pay dividends, 
while simultaneously retaining most of the cash flows for reinvestment. We will apply the same pattern for Square 
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Inc. when the company starts paying out dividend at the first stage, at the amount of $0.01 quarterly, which 
corresponds to a $0.04 dividend payment annually.  

We tie in this dividend payout to a target market share of the industry. Currently, Square Inc. has a 12% 
market share of the micro-merchant segment. We subsequently assume that once Square Inc. reaches a 17% market 
share of the same segment, it will start its first stage of dividend payout. This is an arbitrary assumption and can 
be later tested with sensitivity analysis. We note here that while Square Inc. is growing, it is maintaining a nominal, 
unchanging dividend, causing its dividend payout ratio to slowly decrease.  

In the second stage, the company starts increasing its dividend payout ratio and pays out higher dividends. 
This movement into the second stage is triggered by Square Inc. achieving 20% of the market share in the micro-
merchant segment. At this juncture, it shifts to the small-merchant segment. This is a major improvement in the 
company’s business. We associate this marked improvement with an increase in dividends. We anticipate that 
during the second stage, Square Inc. will experience a lower earnings growth rate compared to that in the first 
stage. When analyzing the dividend payout schedule of the 5 comparable companies, we notice that there is a 
pattern of dividend fluctuation right after the initial stage of constant lump sum dividend at $0.01 quarterly. After 
a period of constant $0.01 quarterly dividend payment, mature companies appear to gradually transit to a phase 
where their dividend payment increases gradually but does not change at a constant dividend growth rate. We 
identify a pattern from the mature companies that during this stage—the dividend will react to the previous stage 
of earning performance. Specifically, once the earning increases one period before, the dividend will most likely 
increase as a result of companies’ greater ability to pay dividend. However, on the downside, if the earning 
decreases, companies are generally less likely to decrease the dividend payment but rather maintain the payment 
at the current level because the decrease in the dividend payment could be a negative sign that depresses the 
investors’ confidence in the companies’ solvency.  

Applying the regression between the dividend payout and earnings ratios does not generate statistically 
significant results between these two highly correlated variables. This indicates that the decrease in earnings does 
not contribute to a linear reduction in the dividend payment.  

B. Dampened Effect of Dividend Payout Ratio 

Dividend payment of the current period increases when the dividend payout ratio, calculated from the 
dividend and earnings of the same period, decreases. To better illustrate this idea, we anticipate that Dt (dividend 
of current period) increases as Et-1 (earning of the last period) increases. When Et-1 decreases, Dt will maintain at 
the level of Dt-1. As a result, the concurrent period dividend payout ratio Dt-1/Et-1 decreases as Et-1 increases, 
which actually gives out a signal that the company has the ability to increase Dt. During the second stage, Dt 
increases gradually, driven by the increasing Et-1, until reaching the target dividend payout ratio of the sustainable 
stage. To show the gradual increase in the dividend payout ratio, we apply a dampening function to smooth out 
the payout ratio progression.  

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸	𝐺𝐺𝐺𝐺𝐸𝐸𝐺𝐺𝐸𝐸ℎ = 𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸	𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸𝑃𝑃𝐺𝐺	𝑅𝑅𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 ∗ 𝐸𝐸789:∗;<=>?@	AB?:  
 

𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷	𝐹𝐹𝑃𝑃𝐸𝐸𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 𝑀𝑀𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝑃𝑃𝐷𝐷	𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸
𝑅𝑅𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

𝑀𝑀𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝑃𝑃𝐷𝐷	𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸	𝐺𝐺𝐺𝐺𝐸𝐸𝐺𝐺𝐸𝐸ℎ
 

 
𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝐷𝐷	𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸𝑃𝑃𝐸𝐸	𝑅𝑅𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸	𝐺𝐺𝐺𝐺𝐸𝐸𝐺𝐺𝐸𝐸ℎ ∗ 𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷	𝐹𝐹𝑃𝑃𝐸𝐸𝐹𝐹𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 
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The dampening function is also applied to the earning per share (EPS) where we will set a target EPS using 
the figure for the mature companies currently in the industry to predict a possible smooth progression of EPS 
during the second stage. We project that by the time Square Inc. reaches the sustainable stage or the third stage, 
EPS will reach the target industry EPS whereas the dividend payout ratio will reach the maximum level 
correspondingly.  

The third stage will follow the pattern of Gordon Growth Model where the company finally locks a constant 
dividend growth rate. According to Penman (2009), the terminal value of the dividend discount model is 
calculated as 

𝐸𝐸? 𝑃𝑃?L7 = (𝜌𝜌O − 𝐾𝐾O)ST𝐸𝐸? 𝑋𝑋?L7LVWO
O

VXT

− (𝐾𝐾O − 1)𝐵𝐵?L7  

where E(P): expected terminal value; 𝑋𝑋?: Multi-period residual earnings; 𝐾𝐾O: measurement error that results in the displacement of forecasted earnings 
from the normal earnings; p: discount factor; B: book value of the equity 

This paper assumes that the forecast earning will equal the stock return at the third stage that leads to Ks=1. 
We infer from this equation that the terminal value in the dividend model is dependent on the residual income, 
indicated by the sum of X. This suggests that when dividends grow at the constant rate, cash flows that are not 
reinvested would be fully distributed to the investors as dividends.  

The sustainable growth rate is the maximum growth rate a company can achieve under a consistent financial 
policy. We believe the third stage represents the sustainable growth stage where in the long run, we can imitate the 
company as growing at the optimal growth rate. This indicates that the money that is not reinvested is fully 
distributed to the shareholders. We use the industry average growth rate as a proxy for the sustainable growth rate 
(SGR) for Square Inc., which we assume also equals the dividend growth rate.  

Share repurchases are another key pattern we identify through the dividend payment history of mature 
companies, as a supplement plan to reimburse investors in addition to dividend payments. Given the fact that 
share repurchases are hard to predict and do not have a fixed schedule, in light of the empirical evidence, we spread 
the share repurchases into each period by doubling the dividend payment in the second and third stage to account 
for share repurchase payment. The first stage dividend payment will not be adjusted because it is unlikely that the 
company would implement a share repurchase plan if the company is not mature enough to have strong earnings 
and cash flow as a backup.  

Following the projection of dividend payment schedule, the following formula is used: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	𝑆𝑆𝐶𝐶𝑆𝑆𝑆𝑆𝑆𝑆	𝑃𝑃𝐶𝐶𝑃𝑃𝑆𝑆𝐶𝐶 =
𝐷𝐷T
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?^
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+
𝐷𝐷`

1 + 𝐶𝐶 a

?b

aX?^LT

+
𝐷𝐷c

𝐶𝐶 − 𝑔𝑔
∗

1
1 + 𝐶𝐶 ?b

 

Here D1, D2, and D3 refer to the dividend payment in the first to the third stage respectively, where D1 is a 
constant amount, D2 changes with respect to the dividend payout ratio, and D3 is the sustainable dividend level 
based on the optimal dividend payout ratio. Given that Square Inc. currently does not hold debt, cost of equity 
in this case is a good proxy for cost of capital of the company. r refers to the cost of equity, g refers to sustainable 
earning growth on the sustainable stage, and n is the number of periods from now when Square Inc. starts to issue 
dividends. Given that the current stock price is known for Square Inc., we can then calculate r using this multi-
stage dividend model.  
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Calculating the key ratios that progresses as the company enters into different stages can help us test the 
assumption of the dividend model. We could in turn analyze the reasonability of these ratios to test if the 
assumptions of growth rate and market share represent the features of each stage. For instance, by using the 
formula below, we can back out the return on equity (ROE) to see if it is reasonable under our sustainable stage 
hypothesis. 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆	𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑆𝑆ℎ	𝑔𝑔𝑆𝑆𝑆𝑆𝑆𝑆	𝑔𝑔𝑜𝑜	𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝑆𝑆𝑆𝑆 = 𝑅𝑅𝑅𝑅𝑅𝑅 ∗ (1 − 𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑𝑆𝑆𝑆𝑆𝑑𝑑	𝑝𝑝𝑆𝑆𝑝𝑝𝑔𝑔𝑆𝑆𝑆𝑆	𝑔𝑔𝑆𝑆𝑆𝑆𝑆𝑆) 

The cost of capital calculated from DDM is very sensitive to the assumptions made in this paper. On the one 
hand, it is easy to test from different perspectives if our assumptions make sense. On the other hand, since the 
assumptions are largely correlated with each other, one mistaken assumption could lead to a series of problems. 
The dividend model also captures the progression in the company’s business cycle as the dividend policy is 
continuously updated, which conveys many other useful information such as company’s sustainability, 
management style, etc.  

C. Relative Valuation 

Given the special characteristics of startup companies, Damodaran (2009) further introduces the relative 
valuation model that addresses some unique features that we can apply in the case of Square Inc. The underlying 
logic is to calculate the weighted average cost of capital (WACC), which follows  

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
𝐷𝐷
𝑉𝑉
∗ 1 − 𝑆𝑆𝑆𝑆𝑡𝑡 ∗ 𝑊𝑊𝑔𝑔𝑆𝑆𝑆𝑆	𝑔𝑔𝑜𝑜	𝐷𝐷𝑆𝑆𝑆𝑆𝑆𝑆 +

𝑅𝑅
𝑉𝑉
∗ 𝑊𝑊𝑔𝑔𝑆𝑆𝑆𝑆	𝑔𝑔𝑜𝑜	𝑅𝑅𝐸𝐸𝑆𝑆𝑆𝑆𝑆𝑆𝑝𝑝 

D: Debt level; V: Total Capital; E: Equity Level 

Unlike the traditional relative valuation model that uses multiples of comparable companies including price 
to book and price to equity ratios, Damodaran (2009) applies similar logic of using comparable companies but to 
the aspect of cost of equity. The only “comparable” companies available for Square Inc. are the publicly traded 
companies in the electronic payment industry in the United States. From the standpoint of market capitalization, 
products, leverage, and growth, these may not be truly comparable to Square Inc. However, one can argue that as 
these companies face similar industry risks including the payment security, regulation, and brand awareness, they 
are comparable to some extent. To calculate the cost of equity, Damodaran (2009) suggests an approach in which 
the unlevered beta for the industry is obtained on the basis of average beta for the publicly traded companies, as 
specified below:  

𝑈𝑈𝑆𝑆𝑆𝑆𝑆𝑆𝑑𝑑𝑆𝑆𝑔𝑔𝑆𝑆𝑑𝑑	𝐵𝐵𝑆𝑆𝑆𝑆𝑆𝑆	𝑜𝑜𝑔𝑔𝑔𝑔	𝐹𝐹𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐹𝐹ℎ	𝑆𝑆𝑆𝑆𝐹𝐹𝑆𝑆𝑔𝑔𝑔𝑔

=
𝑊𝑊𝑑𝑑𝑆𝑆𝑔𝑔𝑆𝑆𝑔𝑔𝑆𝑆	𝑅𝑅𝑆𝑆𝑔𝑔𝑔𝑔𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑔𝑔𝑆𝑆	𝐵𝐵𝑆𝑆𝑆𝑆𝑆𝑆	𝑜𝑜𝑔𝑔𝑔𝑔	𝑝𝑝𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐹𝐹𝑆𝑆𝑝𝑝	𝑆𝑆𝑔𝑔𝑆𝑆𝑑𝑑𝑆𝑆𝑑𝑑	𝑜𝑜𝑆𝑆𝑔𝑔𝑓𝑓𝑆𝑆

1 + 1 − 𝑇𝑇𝑆𝑆𝑡𝑡	𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆 ∗ 𝑊𝑊𝑑𝑑𝑆𝑆𝑔𝑔𝑆𝑆𝑔𝑔𝑆𝑆	𝑀𝑀𝑆𝑆𝑔𝑔𝑀𝑀𝑆𝑆𝑆𝑆	𝐷𝐷/𝑅𝑅	𝑅𝑅𝑆𝑆𝑆𝑆𝑆𝑆𝑔𝑔	𝑜𝑜𝑔𝑔𝑔𝑔	𝑆𝑆ℎ𝑆𝑆	𝑆𝑆𝑆𝑆𝐹𝐹𝑆𝑆𝑔𝑔𝑔𝑔
 

The unlevered sector beta (for publicly traded firms) provide information about how risks faced by e-
payment companies are attributable to the market. Damodaran (2009) further suggests an adjustment of the 
unlevered beta for the absence of diversification when the largest shareholders, including the founders, tie up their 
investments in Square Inc.’s business. Thus, dividing the unlevered beta, which is referred in the second step as 
the market beta, by the correlation with the market results in a scaled-up version of beta that captures the 
idiosyncratic risk of the specific business. Damodaran (2009) calls this scaled-up beta the total beta. 

𝑇𝑇𝑔𝑔𝑆𝑆𝑆𝑆𝑆𝑆	𝐵𝐵𝑆𝑆𝑆𝑆𝑆𝑆 =
𝑀𝑀𝑆𝑆𝑔𝑔𝑀𝑀𝑆𝑆𝑆𝑆	𝐵𝐵𝑆𝑆𝑆𝑆𝑆𝑆

𝑊𝑊𝑔𝑔𝑔𝑔𝑔𝑔𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑔𝑔𝑆𝑆	𝑔𝑔𝑆𝑆𝑆𝑆ℎ	𝑆𝑆ℎ𝑆𝑆	𝑀𝑀𝑆𝑆𝑔𝑔𝑀𝑀𝑆𝑆𝑆𝑆
 

With the total beta, the cost of equity is calculated based on the standard capital asset pricing model (CAPM).  
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Damodaran (2009) suggests that the calculation of cost of debt is based on synthetic rating using interest 
coverage ratio to determine the default premium, which is later added to the risk-free rate, to obtain the cost of 
debt. Nonetheless, given the total debt level of 0.1 million compared to the total equity of 508 million as of Mar 
2016, the portion of cost of debt will be minimal. We thus neglect the cost of debt in the case of Square Inc. 
However, for those startup companies where the debt to equity ratio is not trivial, the methodology of synthetic 
rating can still be applied once the interest coverage ratio is available.  

Overall, after obtaining the total beta, the calculation of the discount rate is based on the CAPM, where: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	𝐶𝐶𝑜𝑜	𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	𝐶𝐶𝑜𝑜	𝐸𝐸𝐸𝐸𝐸𝐸𝐶𝐶𝐶𝐶𝐸𝐸 = 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹	𝑅𝑅𝐶𝐶𝐶𝐶𝐹𝐹 + 𝑇𝑇𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	𝐵𝐵𝐹𝐹𝐶𝐶𝐶𝐶 ∗ 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝑃𝑃𝐹𝐹𝐹𝐹𝑃𝑃𝐶𝐶𝑃𝑃𝐸𝐸𝑃𝑃 

The relative method requires few assumptions to be made, as the methodology is largely based on the 
relationship between young and mature companies, which can be more applicable in other industries. However, 
although in the same industry, Square Inc. and its comparable companies are not exactly producing the same 
product, resulting in the question in the degree of comparability. In addition, the cost of capital calculated will be 
highly sensitive to the correlation factor. The correlation factor, which although provided by Bloomberg, is still a 
very subjective measurement. For the small companies where the debt financing is not negligible, if the synthetic 
rating is not available given the negative interest coverage ratio, other ways of calculating the cost of debt should 
be applied before proceeding with the relative method.  

D. Adjusting Factor Model 

The adjusting factor model applies a similar logic derived from the Fama-French model, where cost of capital 
is measured by adding three factors (market, size, value) to the risk-free rate to capture the unique characteristics 
of the company. The Fama French Model states: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶	𝐶𝐶𝑜𝑜	𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 = 	 𝐹𝐹o + 	𝑏𝑏c ∗ 𝐾𝐾9 −	𝐹𝐹o + 𝑏𝑏p ∗ 𝑆𝑆𝑆𝑆𝐵𝐵 + 𝑏𝑏q ∗ 𝐻𝐻𝑆𝑆𝐻𝐻 + 𝐶𝐶 

𝐹𝐹o: Risk free rate; 𝐾𝐾9: Market Cost of Capital; SMB: Small minus Big; HML: High minus low 

Given that the fintech industry is a fast growing and volatile industry, several unique risks are embedded in 
the discount rate: the sensitivity to financial regulation, brand awareness, and transaction safety, which are not 
explained by the three-factor model of Fama-French. Thus, the paper uses an extended version of the Fama-French 
model to measure the unique risks of the startup company in the industry. The underlying logic for the adjusting 
factor model is that the higher risk for startup company often contributes to a higher cost of capital to compensate 
investors for bearing greater uncertainties. However, considering the fact that the measurement of risk premium 
for the individual risk without a structured model would be arbitrary, the risk factor is modified by using cost of 
capital of the mature company in the fintech industry as the base rate instead of the risk-free rate. In addition, a 
multiplicative function captures the additional risks faced by Square Inc. for being a startup company. The model 
is as follows: 

Cost of Capital Square Inc.=Cost of Capital Mature Companies*Risk Adjustment Factor 

where 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝐴𝐴𝐴𝐴𝐴𝐴𝐸𝐸𝐶𝐶𝐶𝐶𝑃𝑃𝐹𝐹𝑃𝑃𝐶𝐶	𝐹𝐹𝐶𝐶𝐹𝐹𝐶𝐶𝐶𝐶𝐹𝐹 = 	𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝐴𝐴𝐴𝐴𝐴𝐴𝐸𝐸𝐶𝐶𝐶𝐶𝑃𝑃𝐹𝐹𝑃𝑃𝐶𝐶T ∗ 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝐴𝐴𝐴𝐴𝐴𝐴𝐸𝐸𝐶𝐶𝐶𝐶𝑃𝑃𝐹𝐹𝑃𝑃𝐶𝐶` ∗ …	∗ 𝑅𝑅𝐶𝐶𝐶𝐶𝑖𝑖	𝐴𝐴𝐴𝐴𝐴𝐴𝐸𝐸𝐶𝐶𝐶𝐶𝑃𝑃𝐹𝐹𝑃𝑃𝐶𝐶v  

Mature companies chosen in this model are the same as those used in the relative valuation model. There are 
risk factors that are unique to Square Inc., based on the IPO statement with SEC and the most recent annual 
report. We thus single out the risks that are unique to Square Inc. Then, we suggest a range of adjusting factors 
with respective range of risk frequency probability. With the application of a random walk, the paper generalizes 
a range of cost of capital accounting for the additional risk to investors of Square Inc.  
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In this approach, we identify 6 firm-wide risk factors that Square Inc. is vulnerable to. These include the 
following:  

a. Difficulty to maintain sustainable growth  

b. Overdependence on transaction fees as a source of revenue  

c. Security of customer data  

d. Changes in the rules and regulations governing payment cards  

e. Key components supplied by single or a limited number of suppliers  

f. Brand recognition (especially in light of more entrenched competitors)  

The aim of this paper is to derive a cost of capital for micro-merchants, factoring in risks that affect these 
smaller companies more than they would for more established merchants. The firm-specific risks listed above can 
be applied to all micro-merchants in the industry.  

This paper aims to assign values for each of these firm-specific risk factors; these values would represent the 
extra risk level borne by these smaller merchants compared to their more established counterparts. We obtain a 
micro-merchant specific cost of capital by multiplying the average WACC of more mature competitors in the 
industry with a specific adjustment factor. This adjustment factor is the product of the quantitative risk level for 
each firm-specific risk factor.  

We assess the risk level associated with each potential possibility. The risk levels are divided into three 
trenches: High, Medium, and Low Risk, with respective extra risk range of 5-10%, 10-20%, and 20-30%. We 
determine these risk levels by assessing how much riskier these factors are for smaller companies than for larger, 
more established companies. For example, it can be deduced that the risk of low bargaining power with suppliers 
is comparatively higher for Square Inc. than it is for incumbents like Visa and MasterCard. Hence, the 
hypothetically assigned risk level at 20%-30% represents the extra risk that a micro-merchant company bears 
compared to that of a more established player for the same risk factor. 

A range of Square Inc.-specific risks are obtained, representing a form of risk premium charged due to the 
more nascent nature of Square Inc. as a micro-merchant. The adjusting factor model effectively transforms the 
qualitative factors into quantitative adjustments and addresses the level of additional risks faced by a startup 
company, where the risk level and frequency can be adjusted as the company progresses into a different business 
cycle. This approach nicely quantifies the risks and connects the start-up companies with the more mature 
companies. However, these adjustments could deviate from the normal cost of capital range as the number of risks 
incorporated in the model increases due to the multiplicative effects. 

5. Results 

A. Dividend Discount Model 

To calculate the rate of return on capital, the paper breaks the dividend discount model into 3 stages. In the 
first stage, the company pays a nominal dividend amount of $0.04 annually. This number is obtained from 
observing the dividend payouts by several competitors, including Global Payments, Visa, and MasterCard (their 
initial nominal dividend payouts were $0.04 annually). In this stage, the annual dividend amount is constant at 
$0.04, and thus the dividend growth rate is 0.  

The first stage starts 4.09 years from the end of 2015, which is rounded down to 4 years, to 2019. The number 
is calculated by assessing Square Inc.’s growth in market share, given its current revenue growth at 24%. Although 
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the earnings growth rate has declined significantly, we believe it is a justifiable growth rate for the foreseeable 
future based on the Bloomberg’s estimate given Square Inc.’s stronger-than-expected sales and modest losses.  

In 2015, Square Inc. had a market share of approximately 12% of the micro-merchant segment within the e-
payments industry, which consists of four segments: the micro-merchant segment, the small segment, the medium 
segment, and the large segment. Once Square Inc.’s market share in the micro-merchant segment reaches 17%, they 
will start distributing a token dividend of $0.04 per year. 17% is a representative market share figure; currently, 
Square Inc. is at 12%, growing at a rate of 24%. When Square Inc. reaches a 20% market share, it moves from being 
a micro-merchant to a small merchant. As a small merchant, it should have started paying dividend already. Thus, 
17% is a more representative figure to start dividend payments.  

At a growth rate of 24%, we project that Square Inc.’s market share will grow to the desired 17% at the 
beginning of 2020, in 4 years. At this point, Square Inc. enters the first stage of dividend payout. This continues 
until the company moves to the second stage of the dividend discount model.  

The movement from the first stage to the second stage is determined by an upward movement in Square 
Inc.’s market share, from holding 17% of the micro-segment merchant to 20%. At this stage, Square Inc. jumps 
from being a micro-merchant to being a small merchant. This is a noteworthy distinction to make, as the dividend 
growth rate is no longer zero as the company will be more capable of issuing dividends. Based on an estimate of 
revenue growth of 13.5%, the movement to the second stage and ascension to a ‘small merchant’ occurs after 
approximately 9 years, in 2029.  

In the first stage, the dividend payout ratio steadily declines. This is because while the dividend is constant, 
the company is growing and the EPS is increasing, eventually achieving a 17% market share. The decline in the 
dividend payout and the increase in market share triggers a transition to the second stage. The dividend payout 
ratio increases steadily but at a decreasing rate, as indicated by the dampening function of dividend payout ratio. 
This is because the EPS is increasing at a decreasing rate, a characteristic of a more mature company. This pattern 
continues until the company approaches a 10% market share of the ‘small’ merchant segment. Once this threshold 
is hit, a transition to the third stage occurs, where the company pays out a constant dividend payout ratio of 20%. 
This is the terminal value stage, or last stage.  

A summary of the dividend payment schedule is shown below. After taking into account the share 
repurchases effects by doubling the dividend payments in the second and third stage, we use these three stages to 
discount the dividends to the present value and obtain a cost of capital of 9.37%.  
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Dividend Payment Schedule Year Dividend Payment 
Start  2015 0 

g of Square Inc.=24%,  
no dividend payments 

2016 0 
2017 0 
2018 0 
2019 0 

First Stage:  
g of Square Inc.=13.5%,  
annual dividend of $0.04 

2020 0.04 
2021 0.04 
2022 0.04 
2023 0.04 
2024 0.04 
2025 0.04 
2026 0.04 
2027 0.04 
2028 0.04 

Second Stage:  
g of Square Inc.=10%,  

g of dividend is increasing 
gradually 

2029  0.29  
2030  0.43  
2031  0.59  
2032  0.75  
2033  0.88  
2034  0.98  
2035  1.04  
2036  1.09  
2037  1.12  

Third Stage:  
g of Square Inc.=7.3%,  

sustainable growing stage,  
g of Dividend=g of Earning 2038  1.13  

 

B. Relative Model 

To corroborate our DDM approach, the relative model is used to assess the cost of capital for the industry. 
The relative model is based on comparative valuations of competitors’ betas, to obtain an unlevered beta for the 
sector (market beta). After obtaining the sector’s unlevered beta, the equity beta must be adjusted so that it is 
specific to Square Inc.’s cost of capital.  

The unlevered market beta is adjusted by dividing the correlation between Square Inc. and the market. This 
correlation coefficient is provided by Bloomberg, at the value of 0.283832469. We estimate that this correlation 
coefficient will increase as Square Inc. continues to grow (it is still comparatively low due to its low presence in the 
fintech industry—it is only 12% of the micro-merchant segment). The obtained adjusted beta is Square Inc.’s 
equity beta, which is approximately 1.55. This figure appears to align with intuition since Square Inc. is a riskier 
company than what constitutes the average market portfolio.  

To obtain a cost of equity for Square Inc. in the CAPM, the adjusted equity beta is used. The risk-free rate 
and market risk premium are both estimates provided by Bloomberg, at the respective value of 1.7% and 7.79%, 
resulting in an estimate of the cost of equity of 13.8%. Given that Square Inc. currently does not hold any debts, 
and the historical short-term debt as of 2015 is only 0.1 million compared to that of 508 million of equity, the debt 
effect is assumed to be negligible, thus indicating that the cost of equity is a good proxy for the cost of capital. 
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However, this cost of capital will be adjusted downwards while the extent of this downward adjustment is 
unknown. In reality, Square Inc.’s large shareholders are more diversified than what is reflected in the market 
correlation. For example, Square Inc.’s founder, Jack Dorsey, holds a substantial 24.4% equity share in the 
company, but also holds a sizeable equity share in Twitter. Other investors in Square Inc. are also diversified, 
holding capital in other equity holdings. Some of these investors include J.P. Morgan and Sequoia Capital. Thus, 
these diversified holdings partially increase Square Inc.’s correlation with the market, which would actually lower 
the cost of capital bringing the actual cost of capital to a figure lower than 13.8%. 

This insight ties into a key assumption—for young startups, ownership structure plays a key role in 
determining the cost of capital. In companies where young startups are largely owned by a few key shareholders 
and do not have stable, positive cash flows, there is not a clear distinction between the firm and the owner. In 
other words, the diversification and market correlation levels of the firm are largely determined by their owners’ 
equity holdings. To highlight this case with the example of Square Inc., Dorsey’s holdings in Twitter diversify his 
portfolio and therefore, in a way, diversify the risk of the company as Dorsey is a large shareholder of Square Inc. 
With this relationship between the firm and company, Dorsey’s equity holdings across multiple companies in the 
market contribute to increasing Square Inc.’s correlation with the market, which implies greater bargaining power 
with funders and translates into a lower cost of capital. 

C. Adjustment Factor Model 

The adjustment factor model is not a traditional finance model as discussed earlier, but an extension of the 
Fama French method to extract the company-specific risks by ascribing quantitative values to the qualitative risks. 
It utilizes a multiplicative adjustment based on the industry average of mature comparable companies. In that 
sense, this is a relative risk factor model; appropriate adjustments are made to reflect the importance of each risk 
factor.  

A randomized scenario produces adjustment factors within the bounds of 1.3 and 1.8. When multiplied with 
the average competitor WACC of 8.08%, a cost of capital range of 10.95% and 12.75% is obtained, mostly clustering 
around 11.5 % to 12%.  

 

6. Summary of Results 

While the industry is still rapidly growing and is susceptible to both internal and external changes, the paper 
uses 3 methods to devise costs of capital which are summarized in the following table. 

2

22 20

6

0 0
0
5

10
15
20
25

below 11 11.00 - 11.49 11.50 - 11.99 12.00 - 12.49 12.50 - 13.00 above 13

Cost of Capital

Cost of Capital Distribution
Adjusting Factor Model

Number of Observations

The Estimate and Analysis of the Cost of Capital for Startups in the Fintech 
Industry in the United States—Using Square Inc. as an example



RESEARCH

44  InFER|ISSUE 2

Valuation Method  Cost of Capital for Micro-
Merchant Companies 

Industry Average CoC for 
Mature Companies 

Dividend Discount Model 9.37% 8.12% 

Relative Valuation Model 13.8%  7.31% 

Adjusting Factor Model  10.95% to 12.75% 8.08% 

 
The estimates are all systematically higher than the cost of capital for the industry as a whole. The difference 

represents a risk premium embedded in the cost of capital for Square Inc. and, through association, other micro-
merchant payment processors.  

However, the risk premiums are less than anticipated. Under the DDM model, the cost of capital obtained 
is 9.37%, which is less than a 2% risk premium attached to the micro-merchant segment.  

7. Interpretation of Results 

The estimated cost of capital for a fintech startup in the micro-merchant segment category from the analysis 
is within a range of 9%-14%. This cost of capital is only incrementally higher than the cost of capital for more 
established merchants. The range of premium embedded within the calculated cost of capital appears to be within 
a range of 0%-5%, which deviates from the anticipation that startups, particularly in the financial sector, would be 
largely risky investments and would warrant a higher premium than the observed.  

This may be related to the belief system of investors, especially those who strongly believe in the future of 
digital technology and the role that it will play in banking. Digitization has revolutionized banking operations, 
lowered costs multifold, and provided countless opportunities for innovation and exponential growth. Especially 
when banks, the traditional payment intermediaries, suffer from underutilized assets, vulnerabilities in tightened 
regulation, capital restriction, slow responses to change (limited flexibility), and low levels of innovation 
incentivize investors to seek out investment in alternative payment service intermediaries.  

Thus, investors and venture capitalists who believe strongly in the growth of the fintech sector are willing to 
accept a lower return on any equity invested now, in anticipation of exponential growth in the future. As a result, 
smaller, micro-merchant firms could rely more on the issuance of equity, instead of debt. This is reflected in reality: 
observing Square Inc.’s financial statements since December 2013, the company took on absolutely no long-term 
debt for 2013 and 2015. A capital structure using significant equity at a low cost would therefore put downward 
pressure on the overall weighted average cost of capital—partially contributing to the low risk premium embedded 
in the cost of capital for startups in the same industry.  

8. Limitations 

This paper makes a distinction between the expected cost of capital and the actual cost of capital. The capital 
structure, debt or equity, is not factored in the valuation. The paper assumes that Square Inc.’s valuation is 
completely founded on equity. In reality, if Square Inc. (or a representative young company) relies on leverage, 
then the actual cost of capital is likely to be lower; macroeconomic policies like quantitative easing have resulted 
in credit being made available cheaply.  

One discrepancy between the results obtained by the Dividend Discount Model and the Adjusting Factor 
Model can be observed, although the results cannot be directly compared due to the nature of the firms being 
sampled in each model. The Adjusting Factor Model takes into account a multitude of startups, including ones 
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that may not survive long enough to pay a signaling dividend. However, a survivorship bias is present in the DDM 
model since only the firms that are relatively more successful and have brighter growth prospects are capable of 
paying a dividend. In this context, this survivorship bias may put a downward pressure on the DDM estimate 
compared to the AFM estimate since the DDM model samples companies that are comparatively more ‘successful’ 
and can obtain funding at a lower cost. 

9. Sensitivity analysis 

Given the model applied in the valuation are highly dependent on the underlying assumptions, one way to 
test the validity of the approach is to alter the assumptions through a sensitivity analysis.  

Model Input changed 

Dividend Discount Model  Market share—from 10% of the small segment to 7.5% of the small segment  

Relative Valuation  Square Inc.’s correlation with the market (from the current correlation of 0.28, to a 
range of 0.3-0.4).  

Adjusted Factor Model  Market share—from 10% of the small segment to 7.5% of the small segment  

 
The paper performs a sensitivity analysis to study how the costs of capital change given changes in market 

share. Different ranges of market shares could affect the valuation estimates, especially in the adjustment risk factor 
model where risk levels are influenced by market dominance.  

Intuitively, Square Inc.’s market share and market correlation are expected to be inversely proportional to its 
cost of capital—with a greater market dominance, the company would have greater bargaining power and be able 
to access capital at a lower cost. This would hold true in our DDM and relative valuation methods. 

For our adjustment factor model, which determines the cost of capital by the level of risk faced by the firm, 
a lower market share would amplify the effect of the same risks and would increase the cost of capital. If Square 
Inc. fails to reach the target market share of 10% of the small segment but instead only achieves 7% to become 
sustainable in the long run, the risks for the smaller-sized firm would be correspondingly higher. To represent the 
risk adjustment, the paper adopts an exponential function: 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅	𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝐼𝐼𝐼𝐼𝑅𝑅𝐼𝐼𝑅𝑅𝐼𝐼𝐿𝐿	𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅	𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ∗ 𝐿𝐿Bw?xBy	?:<9By	9B<z:?	p@B<:S={?89By	9B<z:?	p@B<:  

According to this formula, when the actual terminal market share deviates from the optimal market share of 
10%, the risk levels will adjust to reflect the increase in risk. Specially in this case, a decrease in terminal market 
share to 7% will inflate the risks by roughly 30%, resulting in a rise in the cost of capital to a range of 11.31% to 
13.02%, with the data cluster shifting up slightly, compared to the original range of 10.95% to 12.75%.  

Given that Square Inc. is a publicly traded company, it would not fully represent most of the startup 
companies that are private. For instance, the going concern of the private companies in the fintech industry could 
trigger additional risks for investors who require additional compensation for their investments. The paper adjusts 
the risk level of sustainable growth to reflect the greater default risk for younger private companies; 
correspondingly, the cost of capital rises.  
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These hypotheses are corroborated by our findings. Upon decreasing the market share, the cost of capital 
increases under both the DDM and the adjustment factor model. Under the relative valuing method, increasing 
Square Inc.’s correlation with the market reduces its cost of capital. 

 

 

 

 

 

 
 

All sensitivity analyses support the argument that once investors of the startup companies assume higher 
risks, they will require greater compensation for their investment for their bearing of higher risk, as reflected by 
the increase in the cost of capital. 

 

Valuation Method Cost of Capital  

Dividend Discount Model 10.09% 

Relative Valuation Model  10.29%-13.15% 

Adjusting Factor Model  11.31%-13.02% 



 JUNE 2018|InFER  47

10.  Conclusion 

From our findings, the risk premiums associated with cost of capital for young companies are not 
substantial, which is very similar to the cost of capital for more established companies. These risk premiums 
could benefit investments in the fintech industry as a whole, since, with a relatively stable and low cost of capital, 
young companies could be incentivized to undertake more positive NPV projects that would ultimately benefit 
their shareholders and spur future growth.  
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1. Introduction 

Trade Adjustment Assistance for workers (TAA) was established in 1962 as a federal safety net to provide aid 
and training to U.S. workers who lost their jobs due to foreign trade. As opposed to protectionist and isolationist 
trade policy, TAA offers compensation to help workers rebound from some of the negative consequences of trade 
liberalization. TAA provides extended income support, training, wage subsidies, health care tax credits, and other 
services to eligible workers who were displaced due to trade. 

On the surface, TAA appears to be a positive alternative to offset some of the negative consequences of an 
increasingly globalized marketplace by helping shift workers to more competitive industries. Numerous studies, 
however, have shown the cost ineffectiveness of the program. Commonly cited is the Mathematica Policy 
Research 2012 Evaluation of the Trade Adjustment Assistance Program, which estimates TAA’s net benefit to 
society to be negative $53,802 per participant. 

Additionally, as the 2016 Presidential Election showed, public sentiment surrounding trade is increasingly 
negative given its concentrated costs. The inequality effects of trade are widely known and researched, both 
theoretically and empirically, in economics and trade literature. 

The following paper seeks to evaluate the impact of TAA on mitigating inequality. County-level data will 
be used to assess changes in the Gini coefficient for counties affected by trade from 2010 to 2015. Counties in which 
firms qualified for and workers received TAA will be compared with similar counties where applications for 
assistance were not approved. The difference-in-differences methodology will be able to isolate the effect of TAA, 
accounting for systemic changes in inequality over time that may have occurred. 

TAA data are from the U.S. Department of Labor’s Employment and Training Administration (ETA) and 
county-level economic data are from the U.S. Census Bureau American Community Survey (ACS). ETA provides 
firm-level data for companies that applied for TAA, both those accepted and rejected, and includes information 
regarding the industry and the number of affected employees. ARC GIS was used to geocode each firm’s address 
to its respective Federal Information Processing Standard (FIPS) county, to allow for comparison with ACS data. 
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ACS provides annual county data, including Gini coefficients. Other economic indicators such as employment, 
income, demographics, and industry composition will be included to ensure the robustness of the county 
comparison. 

The empirical results of the analysis do not show any firm evidence that TAA mitigates county-level 
inequality. The majority of findings show TAA’s effect is not statistically different than zero. The few significant 
results show counties with TAA have a slightly higher Gini coefficient than non-TAA counties, the opposite of 
what one would expect if the program were effective. After accounting for time trends, however, the significance 
disappears and the coefficient becomes negative. 

Because of the lack of demonstrated effectiveness, as shown by numerous studies and supported by my 
inconclusive results, policy makers should consider alternative methods to help trade-displaced workers. There are 
numerous proposals for expanding or replacing TAA, several of which are outlined in the concluding section on 
policy implications. 

2. Background on Trade Adjustment Assistance 

Modern U.S. trade policy is rooted in Reciprocal Trade Agreements Act of 1934, which marked the shift 
from protectionism toward trade liberalization. Despite some opposition, both now and historically, 
liberalization remains the dominant trade policy, as economists and policy makers generally claim that the broad 
gains from trade outweigh the concentrated costs. Throughout history there have been efforts to mitigate the 
negative consequences domestic industries face given foreign import competition. Initially the downside was 
managed through temporary protections in the form of tariff increases for industries show to be harmed by 
imports (escape clause) and tariffs targeted to the level that would not harm domestic producers while remaining 
low enough to encourage global trade (peril point provision) (Hornbeck 2013). 

TAA emerged as an alternative to these temporary protections and was first authorized in 1962. The 
legislation offered a positive adjustment that would benefit workers as opposed to a potentially harmful 
protectionist measure. Justification for the legislation, according to the Congressional Research Service, was based 
on (1) economic efficiency, by accelerating the transition process to reemploy workers quickly; (2) equity, by 
compensating those who lost their jobs and diffusing the costs of trade across society; and (3) political pragmatism, 
by mitigating opposition to liberal trade policy (Hornbeck 2013). The express goal of TAA is to “offer benefits 
and services to workers whose employment has been adversely affected by foreign trade” (Employment and 
Training Administration 2015). 

There are currently three trade adjustment programs: assistance for workers, firms, and farmers. This analysis 
will focus solely on trade adjustment assistance for workers, which has been at the core of the adjustment policy 
since its inception and is the largest of the three programs. 

A. Eligibility and Benefits 

Both federal and state agencies administer TAA. The U.S. Department of Labor (DOL) evaluates petitions 
and determines program eligibility while state agencies manage the program and provide benefits to qualified 
recipients at locations across the country known as American Job Centers (AJCs). The federally funded program 
is available in all 50 states, the District of Columbia, and Puerto Rico (Collins 2016a). 

In order for individuals to receive TAA benefits, first they must be a member of a group of TAA-certified 
workers. To become certified, groups of three or more dislocated persons file a three-page petition with DOL (U.S. 
Department of Labor, Employment and Training Administration 2016). The agency then researches and evaluates 
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the circumstances surrounding the job losses to determine if it was, in fact, a result of foreign trade. There are four 
circumstances by which groups can qualify for TAA (Collins 2016a): 

1. Sales of the employer declined while imports of directly competitive goods or services increased, 

2. The employer shifted production to a foreign country, either by relocating the production center in 
which petitioners were employed or by acquiring from abroad goods or services that are directly 
competitive with what the petitioners produced, 

3. The employer was a supplier or downstream producer to a firm that that was certified for TAA, or 

4. The employer is identified by the U.S. International Trade Commission as being injured by increased 
imports. 

After the group is certified, individuals can apply for benefits through their local AJC. The DOL will 
determine an impact date during the certification process, upon which trade-related layoffs began. Individuals laid 
off by the firm for up to two years after the impact date can qualify for TAA benefits. To receive benefits, workers 
must meet four conditions: (1) be separated from firm during the two-year certification window, (2) be employed 
with the firm for at least six months of the preceding year, (3) be entitled to state unemployment benefits with no 
disqualification for extended benefits, and (4) be enrolled in training program or have received waiver from 
training (Collins 2016b). 

There are four programs by which eligible workers may receive benefits. The largest program by size offers 
training and reemployment services, which aims to prepare workers to reenter the workforce by building skills 
and aiding in the job search. These services are administered by AJCs, and due to the decentralized nature of the 
centers a wide array of services may be offered. According to DOL, the vast majority of participants receive 
occupational skills training. Other types of training include remedial and prerequisite training, customized and 
on the job training, as well as apprenticeships (Employment and Training Administration 2015). Additionally, 
AJCs are required to offer case management and employment services. This includes an individual skills 
assessment, career development plans, and guidance on available programs and services. Lastly, job search and 
relocation funding can be provided, up to $1,250 for each benefit (Collins 2016b). 

Trade readjustment allowance (TRA) is the largest TAA program by participant size. TRA offers weekly 
income support to those who have exhausted their unemployment insurance (UI) claims. Recipients must be 
enrolled in training or have a training waiver to receive benefits and the amount of weekly payments is equal to 
the last week of UI benefits. In total, workers can receive up to 130 weeks of income support after exhausting both 
UI and TRA benefits. Basic TRA offers 26 weeks of benefits beginning after UI claims are exhausted, combining 
for a total of one year of income. Additional TRA is offered to only those in training, allowing for an extra 13 
weeks of payments. If the worker is enrolled in a training program that will lead to a degree or industry credential 
and the worker will complete the training within 13 weeks, he or she can collect Completion TRA to cover the 
remaining time in the program (Collins 2016b). Only a small number of participants collect benefits up to the 
maximum 130 weeks allowed (Employment and Training Administration 2015). 

For qualified workers age 50 years and older, reemployment trade adjustment assistance (RTAA) offers 
supplemental income, or wage insurance. To participate, older workers must be employed full-time at a lower 
wage then they were receiving at their prior firm or work at least 20 hours per week and be enrolled in training. 
RTAA beneficiaries are eligible to receive 50 percent of the wage difference between their TAA-certified position 
and their new job, for up to $10,000 or two years, whichever comes first. If a worker has received TRA benefits, 
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RTAA payments will be reduced and workers are not eligible to receive both TRA and RTAA at the same time 
(Collins 2016a). 

The final benefit offered to certified workers is the health coverage tax credit (HCTC). Workers receiving UI 
in lieu of TRA, TRA, or RTAA can receive a tax credit equal to 72.5 percent of qualified health insurance 
premiums. Current legislation stipulates workers must choose between HCTC and premium credits offered 
under the Patient Protection and Affordable Care Act. HCTC is administered separately from TAA’s other 
benefits and is managed by the Internal Revenue Service (Collins 2016b). 

B. Legislative Context 

Throughout the history of the policy, conservatives have offered TAA as a bargaining chip to gain liberal 
and labor union support for expansionary trade policy. The strong political incentives, by which politicians can 
cite specific legislation aiding their constituents who have been disenfranchised by trade, benefit both sides of the 
aisle. While there has been bipartisan support for TAA, disagreements arise along party lines regarding funding 
levels and the stringency of eligibility. 

The initial legislation, enacted in 1962, was deemed ineffective as barriers to receive benefits were so stringent 
that none of the worker or industry-wide petitions was approved in the first seven years. The Trade Act of 1974 
relaxed eligibility criteria, increased benefits, and added provisions for communities, which included grants and 
funding, and provisions for older displaced workers. The slowing economy in the late 1970s and early 1980s 
accompanied by increases in Japanese automobile imports led to a surge in TAA claims. TAA faced sharp criticism 
of the program’s effectiveness and rising costs, which in turn led to program and funding cuts (Hornbeck 2013). 

TAA was expanded again with the passage of the North American Free Trade Agreement (NAFTA). 
Benefits were offered specifically for dislocation resulting from Canadian and Mexican imports through the 
NAFTA-TAA program. After a brief lapse in 2001, the Trade Act of 2002 authorized TAA in exchange for 
enabling the Presidential authority over trade agreements (Trade Promotion Authority or TPA). This program 
merged NAFTA-TAA into the general program and created the HCTC, among other program expansions, and 
was authorized through fiscal year 2007 with several short-term extensions through early 2009 (Hornbeck 2013). 

In 2009, TAA expansion under the Trade and Globalization Adjustment Assistance Act (TGAAA) was tied 
with economic growth policies aimed at addressing high domestic unemployment resulting from the financial 
crisis. One major change to the program was expanding eligibility to allow service sector workers to be included 
on the same terms as those in the manufacturing sector. Reauthorization in 2011 was aligned with the passage of 
bilateral free trade agreements (FTAs) with Colombia, Panama, and South Korea. Current authorization of TAA 
was issued under the Trade Adjustment Assistance Reauthorization Act of 2015 (TAARA), which extended the 
TPA and is effective until June 30, 2021 (Collins 2016b). Analysis will focus on the time period 2010 to 2015, which 
covers these three TAA authorizations. 

TAA is one of 44 federally funded workforce employment and training programs administered by nine 
agencies (General Accounting Office 2003). According to the Government Accountability Office (GAO, formerly 
known as the General Accounting Office), these programs have served more than 30 million people in total and 
more than three-quarters focus their services on a target population, such as Native Americans, veterans, refugees, 
or low-income individuals. Similar to TAA, the Workforce Investment Act for Dislocated Workers (WIA) seeks 
to invest resources into displaced workers to increase employment, skills, and earnings thereby strengthening the 
U.S. economy. WIA has a broader scope; “individuals eligible for assistance include workers who have lost their 
jobs as a result of plant closings or mass layoffs, and are unlikely to return to their previous industry or occupation; 
formerly self-employed individuals; and displaced homemakers who have been dependant (sic) on income of 
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another family member, but are no longer supported by that income” (38). In 2015, WIA served more than 12 
times more individuals than TAA (Employment and Training Administration 2016). 

C. Participants and Funding 

According to DOL, over 2 million U.S. workers have benefited from TAA since 1975. The average profile of 
a TAA participant is a white male in his mid-40s who has a high school education and has worked in 
manufacturing for 10 or more years. In 2010, the base year of analysis, there were approximately 227,900 workers 
enrolled in TAA, of which 86,600 were new enrollees during the fiscal year. ETA certified over 2,700 petitions 
during 2010, covering an estimated 280,900 eligible workers. Approximately 24 percent of petitions received by 
ETA were denied TAA in 2010, excluding an estimated 80,000 workers from receiving benefits. The certifications 
in 2010 were for petitions from all 50 states and Puerto Rico, although the District of Columbia received no 
certifications (U.S. Department of Labor, Employment and Training Administration 2010). 

There were a record number of petitions in 2010 due to a spike in submissions following the 2009 TGAAA 
legislative expansion as well as the slowing economy due to the 2008-2009 financial crisis. The loosening of 
eligibility criteria to allow service sector workers access to TAA benefits increased the number of certified petitions 
by approximately 950 in 2010. ETA notes these service petitions may not have been eligible prior to TGAAA. 
Even though service-related petitions increased, workers in the manufacturing sector are the overwhelming 
majority of TAA recipients. Over 80 percent of eligible beneficiaries certified in 2010 were laid off from 
manufacturing jobs (U.S. Department of Labor, Employment and Training Administration 2010). 

Of the approximately 228,000 TAA participants in 2010, nearly 60 percent received case management 
services to establish career goals and development plans. Almost 97,000 workers were enrolled in training and over 
28,000 received TRA income support. On average, participants received TAA benefits for approximately 16 
months (U.S. Department of Labor, Employment and Training Administration 2010). Upon exiting the program, 
57 percent of TAA workers were employed within 3 months and of those workers 86 percent retained their 
position for at least 6 months. Average earnings for the six months following TAA were $14,322 (Employment 
and Training Administration 2015). 

Congress appropriated $975.3 million for TAA in 2010, less than 0.3 percent of federal outlays (Office of 
Management and Budget 2010). Nearly 60 percent of TAA’s budget was allocated to training, and over one-
quarter was income support through TRA. More than $104 million was allocated to administrative expenses, 
which includes case management services provided to TAA workers. Approximately $33.5 million was spent as 
wage insurance for older workers through RTAA and $6 million was spent on job search and relocation activities 
(U.S. Department of Labor, Employment and Training Administration 2010). 

In 2015, TAA was significantly smaller with 47,000 workers enrolled and just over 1,000 petitions filed, 40 
percent of which were approved (U.S. Department of Labor, Employment and Training Administration 2016). 
According to the 2015 annual report, 54 percent of participants were enrolled in training, 56 percent received TRA 
benefits, and 13 percent received RTAA benefits. Appropriations for TAA in fiscal year 2016 were $851 million, 
but this amount was subject to sequestration, which lowered the funding amount to $802 million. In the end, 
$391 million was allocated to training and reemployment services with the remaining $411 million used for income 
support and the other programs (Collins 2016b). 

3. Policy Effectiveness 

As outlined above, both the size of and support for TAA have fluctuated with changes in the economic and 
political landscape surrounding trade and worker displacement. As Congress debated reauthorization, numerous 
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economic studies and cost benefit analyses have been conducted to evaluate the effectiveness of the program. In 
general, most agree that the program is effective at gaining political support for trade but is ineffective in providing 
a safety net for disenfranchised workers. 

In line with the traditional economic view of the gains from trade, Aho and Bayard (1984) find the welfare 
benefits of free trade are substantial and outweigh TAA administrative costs and beneficiary payments. While 
authors acknowledge limitations and inefficiencies in the program, they conclude that the U.S. should continue 
to pursue liberal trade policies and therefore trade-related adjustment programs will be important to “maintain 
the domestic political consensus in support of free trade” (186). In their view, TAA provides the political benefits 
needed to ensure trade policy remains palatable and prevent the call for protectionism. Many other economists 
cite support for TAA through its ability to mitigate opposition for trade (Brander and Spencer 1994, Diamond 
1982, Dolfin and Schochet 2012, Feenstra and Lewis 1991, Magee 2001, Reynolds and Palatucci 2012). In terms of 
political efficacy, TAA has historically been deemed a success. For example, TAA was used as a bargaining chip to 
gain Congressional support for FTAs in 2011 (Hornbeck 2013). With the political climate tilting toward 
protectionism in the wake of the 2016 presidential election, it is yet to be seen if the program can continue to justify 
liberal trade policy.  

There are studies showing theoretically why adjustment assistance improves market efficiency (Aho and 
Bayard 1984). Because of the limited mobility of workers, after a large-scale layoff the local labor market may 
become congested, making it more difficult for these workers to find new jobs. An adjustment subsidy in this 
situation would therefore ease the transition and allow workers to find employment more quickly. Empirically, 
however, support for these theories are weakened by Corson and Nicholson (1981), who show that the extended 
unemployment benefits of TAA workers incentivizes them to stay unemployed for longer. It is possible, however, 
that the extended benefits enable workers to search longer for a job that better fits their skill sets. 

The rigid requirements to receive TAA benefits help ensure that the program targets specifically only those 
workers directly affected by trade, as opposed to other non-trade related layoffs. Magee (2001) finds that TAA 
generally targets the workers in which it seeks to support. That is, workers from high unemployment industries 
are more likely to receive TAA and higher wage industries are less likely to receive TAA. Additionally, Magee 
shows that declines in tariff protections are associated with increased certifications for assistance. Decker and 
Corson (1995) also show that TAA was a well-targeted program by comparing pre- and post-layoff characteristics 
before and after the 1988 policy changes to TAA. They show that TAA provided income support for workers who 
experienced permanent job displacement and significant earnings losses. In evaluating how equitable the program 
is, these stringent requirements to receive TAA assume that trade-affected workers are somehow more 
disadvantaged than other workers. As Aho and Bayard (1984) note, however, there is no evidence showing trade-
displaced workers face more hurdles, such as higher adjustment costs, than other displaced workers. 

An additional consideration of policy effectiveness is the funding mechanism for the program. TAA is 
supported by general government revenues and TAARA mandates annual appropriations (Collins 2016b). Aho 
and Bayard (1984) show this funding structure encourages layoffs. Because firms do not bear the burden of paying 
for TAA through an experience-rated tax, the way in which UI is funded, there is more incentive for companies 
to lay off workers who can then fall onto the safety net. 

The most recent comprehensive evaluation of TAA was conducted by Dolfin and Schochet in 2012. Their 
cost-benefit analysis found the net benefit to society of TAA (as it operated under the 2002 amendments) was 
negative $53,802 per participant. The net loss was driven by the reduction in earnings faced by TAA workers as 
compared with non-TAA workers who received UI benefits and matched on observable characteristics through 
propensity score techniques. The net benefit to TAA workers was negative $26,837 due to lower compensation 
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received while participants were enrolled in training, which was not offset by increases in income support through 
TRA. The net benefit to the rest of society was negative $26,965, used to pay for administrative, training, and 
reemployment costs. These findings were consistent across age and industry subgroups. The authors project that 
participants would have to earn $2,124 per year more than the comparison group in order for the program to have 
a positive net benefit. Reynolds and Palatucci (2008) also find a strong negative effect on earnings for TAA 
workers compared with non-TAA UI recipients. 

GAO has conducted numerous reviews of TAA. In 1993, the GAO Director of Education and Employment 
Issues testified before Congress that TAA was “flawed” (Morra 1993). Among the list of objectives that TAA failed 
to meet, GAO found the complex certification process made the program slow to help displaced workers. In 2010, 
there was a significant backlog of petitions following the 2009 TGAAA reauthorization and petitions took an 
estimated 140 days to process on average (U.S. Department of Labor, Employment and Training Administration 
2010). Currently, on average, it takes ETA 45 days to determine if a petition is certified, which remains above the 
40-day statutory timeline. Following certification, workers face additional hurdles to receive benefits from their 
local AJCs (OECD 2016). In its analysis, GAO notes the sooner workers receive assistance the higher their 
likelihood of being reemployed (Morra 1993). 

In both the 1993 and 2007 study, GAO recommended DOL improve its tracking of reemployment outcomes. 
While ETA posts petition applications and certifications as well as state and national outcomes such as 
reemployment and retention rates on its webpage, there are no performance goals outlined for the program. GAO 
notes states are not held accountable for their performance as there are no incentives or sanctions based on 
outcomes (Nilsen 2007). 

While TAA may increase the political success of free trade legislation, overall, TAA has been deemed 
unsuccessful as a means of providing assistance to displaced workers. In fact, in 2007 the Office of Management 
and Budget rated the program as “ineffective” (ExpectMore.gov 2007). This research seeks to expand the analysis 
of TAA’s effectiveness into its potential spillovers. Are there any positive externalities related to inequality that 
stem from TAA? 

4. Trade and Inequality 

Among the most dominant and influential theories in international economics is the Heckscher-Ohlin 
theory of trade: countries export goods that use the intensive factor in which the country is abundant. That is, a 
developed country such as the U.S. will export goods that require high-skilled labor inputs because the U.S. has 
an abundant high-skilled labor force, particularly relative to lesser developed nations that have more low-skilled 
labor. This theory has strong implications for income distribution, known as the Stolper-Samuelson theorem. 
The owners of a countries abundant factors will see increases in the real return to that factor, while the owners of 
the scarce factor will face declines in the real returns from trade. This basic model predicts winners and losers from 
trade, which in the U.S. translates to gains to high-skilled workers and losses to low-skilled workers (Krugman and 
Obstfeld 2009). 

Economists have traditionally overlooked the inequality effects of trade, arguing the gains from trade far 
outweigh any losses and any distributional effects should be addressed directly, rather than through limiting trade 
flows (Krugman and Obstfeld 2009). Rising inequality in both developed and developing countries alongside 
rising within-industry inequality has led to increased research as to the effects of trade on income distribution 
(Harrison, McLaren and McMillan 2011). Feenstra and Hanson (1996) created an offshoring model that predicts 
rising income inequality in rich and poor countries as a result of trade in tasks along a continuum of unskilled and 



 JUNE 2018|InFER  55

skilled labor. Their theoretical model is supported by empirical evidence showing increased inequality 
accompanying trade liberalization for countries at all income levels (Harrison, McLaren and McMillan 2011). 

Trade has also been shown to effect income inequality through higher productivity and increases in research 
and development (R&D). Building on Melitz’s (2003) research on heterogeneous firms, monopolistic 
competition, and productivity increases with free trade, Egger and Kreickemeier (2009) develop a model based on 
the assumption that workers at more productive firms deserve to earn higher income. This implies wages will 
differ across firms, generating wage inequality as a result of productive firms’ exporting ability. Helpman et al. 
(2010) also show that workers at more productive firms receive higher wages compared with workers at less 
productive firms. Dinopoulos and Segerstrom (1999) theorize that trade liberalization will increase a firm’s R&D 
expenditures in both the export and import country. Since R&D requires high-skilled labor, opening trade will 
increase the relative demand for these high-skill workers and thereby drive income inequality across the board 
(Harrison, McLaren and McMillan 2011). 

There are a number of empirical studies that provide evidence of the relationship between trade and 
inequality. Amiti and Davis (2008) analyze the effect of tariff changes on workers’ income and find that increases 
in output tariffs lower wages for importing firms and increase wages at exporting firms. Additionally, decreases in 
import tariffs increase wages for importers but does not have a significant effect for firms with domestic suppliers. 
Their findings support the theories of Egger and Kreickemeier and Helpman et al. by showing that trade 
liberalization has differential effects on workers across firms based on how the firm is oriented to the global market 
(Harrison, McLaren and McMillan 2011). 

Feenstra and Hanson (1999) build on their offshoring theory and show empirically that wages for production 
workers in manufacturing were unaffected by offshoring while wages for non-production workers increased. 
They were able to isolate wage growth from offshoring separate from wage growth due to technological change. 
This disaggregation is complicated by research by Ebenstein et al. (2014), however, which focus on job routineness, 
technological advancement, and offshoring. More routine jobs are typically held by lower-skilled workers and 
routine jobs are also easier to codified and completed by computers. These improvements make offshoring less 
costly, and as a result lower-skilled jobs are more likely to see the negative impacts of open trade (Harrison, 
McLaren and McMillan 2011). Additionally, Ebenstein et al. (2014) find declines in wages as a result of offshoring 
for workers who conduct routine tasks whereas workers with nonroutine positions experienced wages increases. 

Economists have analyzed specific country trading relationships to assess the impact of trade on labor 
markets. McLaren and Hakobyan (2010) estimate the effect of NAFTA on wages in the U.S. and find declines in 
wages for blue-collar workers in industries and localities most exposed to Mexican imports. Autor, Dorn, and 
Hanson (2016) examine the effect of the trade shock in Chinese imports on local labor markets in the U.S. They 
similarly find that the impact is borne most heavily on industries where import competition is most concentrated. 
Additionally, wages and labor-force participation remain lower for at least 10 years after the China shock, while 
unemployment remains higher in affected industries. This leads to lower income for affected workers over their 
lifetimes.  

Autor, Dorn, and Hanson (2016) also find that lower employment in import-exposed industries has yet to 
be offset by employment gains elsewhere in the economy. The authors calculate the per capita increase in 
government expenditures following a $1,000 per-worker increase in imports from China and find TAA provides 
the smallest amount of safety net funding. TAA and UI account for approximately 6% of the increase in total 
benefits provided to areas impacted by Chinese imports, while medical benefits, other income allowances, and 
social security retirement and disability make up the majority of the increase. 
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Feler and Senses (2016) build on the China shock analysis to examine other forms of inequality spillovers. 
They find that areas affected by import competition from China experience declines in housing prices and business 
activity. This, in turn, affects local government revenues, which are largely funded through taxes on property and 
sales. Lower revenue constrains public services provided in these areas, resulting in lower quality and amenities 
provided by the public sector in areas most impacted by trade. 

The literature on trade and inequality finds a robust correlation between the two. However, as Feenstra and 
Hanson (2001) articulate, outsourcing and skills-biased technological change have a similar effect in reducing the 
demand for low-skilled labor. In fact, Acemoglu and Restrepo (2017) somewhat temper findings on the China 
shock by attributing labor market changes to technological advancements. They find the presence of robots 
reduces employment and wages, and incorporating trade into the estimation. Their results are highly correlated 
with imports from China, Mexico, and offshoring activity. Despite this, there is a general understanding that trade 
has some negative effect on wages and at least contributes to rising income inequality. 

The economic literature on inequality and TAA specifically is limited. Diamond (1982) developed a model 
calling for a combination of adjustment assistance for workers and trade subsidies to support declining domestic 
industries and mitigate the negative effects of trade. Feenstra and Lewis (1991) argue that commodity taxes may 
not lead to Pareto gains from trade, but rather call for adjustment assistance as an incentive for workers to move 
industries and therefore more fully maximize the Pareto gains from trade. The theoretical understanding of TAA’s 
ability to redistribute trade’s gains seems clear enough, yet there is no empirical evidence of this. The following 
analysis seeks to provide insight into what effect, if any, TAA has in lowering inequality in areas negatively 
impacted by trade. 

5. Does TAA Reduce Inequality? 

The basic assumption that a redistribution such as TAA will result in lower income inequality. This analysis 
seeks to show if there is any evidence of changes in income inequality as a result of TAA benefits. County-level 
data is used to compare areas that received TAA with those who applied for TAA but were denied benefits. If 
TAA provides a benefit to inequality reduction, counties that received TAA should have more income equality 
compared with those that did not receive TAA. 

A. Data 

Data come from two primary sources: ETA firm level data on TAA applications and ACS 5-year estimates. 
ETA has annual data from 1975 to 2016 on all TAA petitions submitted. The dataset includes firm name and 
address, application and determination date, approval or denial and reasoning, number of workers affected, and 
certification date, if applicable. 

In the U.S., local economic data are available through the ACS. Five-year estimates are available for all 50 states 
and Puerto Rico and are the most precise of the ACS estimates available. Data are based on 60 months of surveys 
and released annually since 2009. Income inequality, as well as demographic, housing market, education, industry, 
and other economic indicators, were gathered from ACS. The U.S. Census Bureau maintains records of 
metropolitan areas and their corresponding counties. 

The following analysis uses 2010 as the base year of analysis. In 2010, DOL saw a spike in TAA applications 
as a result of the financial crisis and legislative changes described above. This allows for a larger sample size of both 
certified and denied TAA petitions. Additionally, it allows for analyses in the following years to examine the 
potential lag effect of the benefits, as training and job searching may last more than one year. 
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B. Methodology 

To begin the analysis, the firm-level TAA data were geocoded to their respective counties using ARC GIS. 
The original dataset included street addresses but not the FIPS county code, which was needed for merging with 
the ACS data. In 2010, 3,545 petitions were processed and available in their online dataset. Of these, 3,490 firms 
were matched to the county level—those that did not provide an address in the database were unable to be 
included. Over 3,000 firms were the located in a duplicate county as another TAA petition; these were collapsed 
into 507 distinct counties, while 402 petitions were the only firm to petition in their respective county. In total, 
909 of the 3,138 U.S. counties were included in the analysis. 

The comparison groups for the analysis are counties that had TAA petitions approved (747 counties) and 
those that applied to TAA but were denied during the DOL investigation (162 counties). While the denied 
petitions did not meet DOL qualifications for trade-affected layoffs, they nonetheless experienced layoffs in 2010 
and their characteristics are similar to those who did receive TAA. Figure 1 shows mean summary statistics of the 
comparison groups and Figure 2 shows the county locations.  
 

Figure 1: Summary Statistics of TAA Petitions 
 Received TAA Denied TAA Difference t-stat 

Gini Coefficient 0.44 0.43 0.01 (2.88) 
Unemployment Rate 7.94 7.97 -0.03 (0.14) 
Median Income 49,002.70 45,563.38 3,439.32 (3.07) 
Share SNAP Recipients 10.23 11.56 -1.33 (3.20) 
Homeowner Vacancy Rate 2.21 2.22 -0.01 (0.11) 
Rental Vacancy Rate 7.75 7.87 -0.12 (0.41) 
Median home value 172,028.20 131,904.90 40,123.31 (4.36) 
Share of homes with Mortgage 64.34 59.25 5.09 (5.81) 
Median Rent 715.41 645.25 70.16 (4.18) 
Less than 9th Grade Education (%) 5.66 6.19 -0.53 (1.72) 
High School or Equivalent (%) 33.49 35.98 -2.49 (3.66) 
Associates Degree (%) 7.70 7.55 0.14 (0.88) 
Bachelors or Higher (%) 23.49 19.13 4.36 (5.07) 
Total Share in Labor Force (%) 63.61 61.47 2.14 (4.00) 
Healthcare and Education (%) 22.60 22.53 0.08 (0.22) 
Manufacturing (%) 14.73 14.72 0.01 (0.02) 
Retail (%) 11.86 11.72 0.15 (1.01) 
Construction (%) 7.13 7.57 -0.43 (2.59) 
Arts (%) 8.14 7.79 0.35 (1.68) 
Professionals (%) 8.12 6.61 1.51 (5.44) 
Transportation (%) 4.99 5.18 -0.19 (1.47) 
Public Administration (%) 5.77 4.77 1.00 (5.09) 
Other Services (%) 4.67 5.21 -0.54 (2.54) 
Agriculture (%) 4.69 4.67 0.02 (0.33) 
Finance (%) 2.55 4.95 -2.40 (7.61) 
Wholesale (%) 2.82 2.68 0.14 (1.80) 
Information (%) 1.93 1.62 0.31 (4.34) 
Observations 747 162   

Source: ETA, ACS, and author’s calculations. 
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Figure 2: Counties that Received or Were Denied TAA 

 
Note: One county in each Alaska and Hawaii was excluded due to map formatting constraints. 
Source: ETA, ACS, and author’s calculations. 

 
 

The Gini coefficient is the dependent variable used to proxy income inequality. Gini is the most widely used 
indicator for income inequality. A ratio between zero and one, with zero indicating perfect equality and one 
indicating perfect inequality (that is one person has all the income and everyone else has zero income), the Gini 
coefficient is a popular measure because if its ease and intuition (Hisnanick and Rogers 2007). There are several 
other metrics by which to proxy income inequality, however they are not available at the county level. Figure 3 
shows the change in Gini coefficient for the 909 counties analyzed, with the most equal counties in light blue and 
the most unequal counties in dark blue. 
 
 

Figure 3: Change in County Gini Coefficient from 2010 to 2015 

 
Note: One county in each Alaska and Hawaii was excluded due to map formatting constraints.  
Source: ETA, ACS, and author’s calculations. 
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The basic model of analysis is: 

ΔGini = α + β1TAA + λX + ε (1) 

Where ΔGini is the difference in the county-level Gini coefficient from 2010 to 2015 and TAA is a dummy 
flag indicating whether or not firms in the county were certified to receive TAA or were denied. Because of the 
vast differences in metro and nonmetro economies, the model controls for urban status. State-level fixed effects 
are also included to capture other geographical differences. Additionally, the model controls for county-level 
characteristics such as housing, demographic, and industry makeup. 

A second model looks at the lag effect of TAA in 2010 on predicting future Gini coefficients. Because it can 
take years to complete training and find a subsequent job in a new field, there could be a delay in TAA’s 
effectiveness. Model (2) regresses the annual Gini coefficient at time t on the TAA flag in 2010 and the same 
controls listed above. 

Ginit  = α + β1TAA + λX + ε (2) 

Lastly, a difference-in-differences regression is run to account for the systemic changes in the Gini coefficient 
that occurred as a result of changes in the business cycle from 2010 to 2015. The economy was pulling out of a 
recession at the beginning period and in a growth phase by the ending period; this brings with it changes in 
inequality levels as the economy recovered. To account for this, the following model was also used: 

Ginit  = α + β1TAA + β2Yeart  + β3TAA* Yeart  + ε (3) 

  

6. Results 

Figure 4 presents the primary results. In summary, there is no evidence that TAA reduces inequality. Most 
results are not significantly different than zero. The few results that are significant show counties with TAA have 
a slightly higher Gini coefficient than non-TAA counties. However, after accounting for time trends, the 
significance disappears and the coefficient becomes negative. 

The basic OLS regression of Model (1) does not indicate that TAA has a significant impact on the change in 
inequality. When controlling for metro status, state fixed effects, and county-level observables, TAA remains 
insignificant. For the regressions with no controls, metro controls, and county-level observable controls, the 
coefficient on TAA is a slight positive, which is unexpected. The magnitude of these values is extremely small, 
however, and, as mentioned, not statistically different than zero. 

Model (2) does indicate a slight significance of TAA in predicting the 2015 Gini coefficient level and shows 
that TAA recipient counties have slightly higher income inequality compared with non-TAA counties. These 
results hold with metro and state fixed effects but significance goes away with county-level observable controls. 
Again, the magnitude of the coefficients is extremely small .
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The difference-in-difference Model (3) indicates that TAA is not a significant predictor of 2015 income 
inequality. The coefficient on year is significant, indicating that the Gini coefficient did change over the time 
period analyzed. Although insignificant, the TAA coefficient has a larger magnitude in Model (3) and shows that 
counties with TAA have lower income inequality compared with non-TAA counties. 

A. Robustness 

Due to the lack of conclusive results in the primary analysis, robustness tests were conducted to explore the 
data more thoroughly; results are shown in the Appendix. Model (2) showed the only significant results; that is, 
TAA was positively correlated with income inequality in 2015. TAA was regressed on the annual Gini coefficient 
for all years 2011 to 2015 (Figure 5). Each year had a positive, significant coefficient for TAA, both in the simple 
OLS and when controlling for metro area and state fixed effects. The magnitude of the coefficient was very small 
but slightly larger in 2011 and 2015. This could indicate TAA has a short-term as well as medium-term impact. 
However, results indicate that counties with TAA are less equal than counties denied TAA; the opposite of what 
one would expect. The difference-in-differences regression (Model (3) primary results), mitigates these findings as 
it shows that year is positive and significant. This indicates that inequality was growing over time, so results of 
Model (2) are likely capturing the systemic changes in the Gini coefficient over time. 

The second robustness test examines the sensitivity of the model to changes in the measure of inequality. 
Unfortunately, ACS does not provide other measures of county-level inequality beyond the Gini coefficient. 
However, there is a margin of error provided for the Gini estimate. All three models were repeated using the 
margin of error with the upper and lower bounds of the estimate (Figure 6). Results show that the model is highly 
sensitive to changes in inequality measures. The change in Gini coefficient in Model (1) in the simple OLS and 
when controlling for state fixed effects is significant in both the upper and lower bounds of the margin of error.1 
The direction of the coefficient changes in this analysis, where the upper limit is negative and the lower limit is 
positive. 

Model (2), which was significant in the primary results, remains significant for the lower limit Gini 
coefficient in 2015. The upper limit, however, does not show a significant relationship between TAA and 
inequality in 2015. The difference-in-differences results mirror the primary results. Year is significant in each test, 
but the TAA coefficient is not. The magnitude of TAA’s effect is larger for the lower limit and smaller for the 
upper limit compared with the primary results. 

The effect of TAA on county-level unemployment and median income was also tested, to examine if the 
program has any impact on other economic indicators (Figures 7 and 8). Results were not exceptionally telling. 
The effect of TAA on unemployment levels showed that TAA counties had higher unemployment levels but 
results were not highly significant for any of the models. TAA did show some effect on median county-level 
income, when controlling for county observables. Coefficients were negative, however, indicating that TAA 
counties have lower predicted median income than non-TAA counties. 

In summary, empirical results are inconclusive. The impact of TAA, either positive or negative, is not 
strongly evidenced in the analysis, even with robustness testing. The lack of a clear results does not provide any 
support to dismiss prior analyses on TAA’s lack of effectiveness. 

                                                        
1 The upper bound is the Gini coefficient plus the margin of error and the lower bound is the Gini coefficient less the 
margin of error. When examining the change in Gini for Model (1) the upper bound is the wider range of the coefficient; 
that is the upper bound in 2015 minus the lower bound in 2010. Likewise, the lower bound is the narrower range, or the 
lower bound 2015 minus the upper bound 2010. 
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7. Policy Implications 

Given the broad scope of analysis that concludes TAA is ineffective, and the above empirical results above 
do not show any further evidence of a relationship between the program and inequality, policy makers should 
consider alternative safety net programs to support displaced workers. While there is evidence that trade is related 
to inequality, as described above, there is no evidence that trade-displaced workers are worse off than workers who 
have been displaced for non-trade reasons. Given this, policy makers should consider widening the safety net by 
combining the 44 different government reemployment programs to capitalize on economies of scale and improve 
efficiency and effectiveness (General Accounting Office 2003). 

Numerous papers have provided alternatives and suggestions to improve TAA. Brander and Spencer (1994) 
consider various designs for TAA and conclude that a superior program should offer benefits unconditional on 
future employment so as to not distort market outcomes. They also show that benefits should be tapered and 
provide benefits proportional to the loss suffered to achieve full economic efficiency. Currently, TAA is 
conditional on training and benefits are uniform, though income support and wage insurance depend on UI 
claims and the difference in wages, respectively, but both TRA and RTAA have time caps. 

GAO has likewise offered recommendations for extending the reach of TAA. In her 1993 testimony, the 
Director of Education and Employment Issues at GAO noted the significant cost of administering separate 
assistance programs targeted at specific worker groups (dislocations due to trade, military base closings, and the 
Clean Air Act, for example) and suggested a streamlined reemployment program that would provide services for 
all dislocated workers. The Director also discusses the need for early intervention to provide reemployment 
services before or at the time of layoff to improve the chances of reemployment (Morra 1993). 

Aldonas, Lawrence, and Slaughter (2008) proposed a replacement for TAA that would integrate 
government reemployment programs into a single Adjustment Assistance Program (AAP). The proposal would 
combine UI, TAA, and WIA into one program that would provide a menu of support services administered at 
the local level. The main elements of AAP are: wage insurance for workers 45+, health coverage while on UI, 
penalty-free withdrawals in tax-advantaged vehicles such as individual retirement accounts, and expanded 
eligibility for training programs. 

The OECD also recommends merging trade-related and general dislocated worker programs. Additionally, 
OECD suggests improving the federal reemployment safety net by expanding layoff-aversion programs beyond 
manufacturing and agriculture, implementing short-term work programs and rapid-response services, and 
offering cash payments to long-term unemployed in exchange for meeting job-search obligations (OECD 2016). 

Kletzer and Litan (2001) suggest wage insurance to support all displaced workers, not trade or older workers 
only, whose new position pays less than their prior job. The support, equal to 50 percent of the difference in wages, 
would last for two years, have an annual cap, and be available only after the displaced worker is reemployed in 
order to incentivize faster workforce reentry. There is the potential for this program to encourage hiring 
mismatches as workers may accept the first available position regardless in order to gain benefits. Additionally, 
firms could lower wages for new employees with the knowledge their workers will receive federal income support. 

An even more expansive and progressive option is a universal basic income (UBI), which offers cash transfers 
to all Americans regardless of their work status. As labor markets evolve worldwide—due to trade, technology, 
and other reasons—guaranteeing everyone has enough money to avoid poverty is gaining traction. Pilot studies 
of UBI are being tested in Canada, Finland, the Netherlands, Kenya, and Silicon Valley, U.S. UBI, should it be 
implemented, would replace TAA, UI, other reemployment programs, and all other forms of government 
assistance targeting low- and middle-income people (Pinkerton and Kliff 2017). While the political likelihood 
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currently improbable, UBI is beginning to gain traction in policy discussions on how to support workers in the 
future labor market, with even President Obama referencing UBI (Obama 2016). Given rapid changes in the labor 
market and growing dissatisfaction with globalization, time will tell if UBI will garner more political support in 
the future. 

8. Conclusion 

Despite the good intentions of TAA, there is overwhelming evidence that the program does not provide an 
effective safety net to help workers who have been displaced by trade. While training, income support, wage 
insurance, and health care tax credits may have served to make liberal trade policy more politically palatable, they 
have not acted to mitigate the negative consequences of trade, as numerous studies have shown. This paper sought 
to examine the effectiveness of TAA through empirical analysis of its effect on income inequality. Examining 
county-level Gini coefficients, the analysis finds no conclusive evidence that TAA has been successful in increasing 
equality. Results were largely insignificant and showed contradictory outcomes based on the type of model and 
different robustness tests. 

Given TAA is largely ineffective, policy makers should consider alternative programs, including expanding 
the safety net and consolidating existing policies to increase efficiency and effectiveness. The current political 
climate and domestic dissatisfaction with trade and globalization could allow for strong support for a program 
that can better support trade and other displaced workers. Current TAA legislation is effective until 2021, at which 
time policy makers should explore ways to more effectively assist displaced workers. 
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10. List of Acronyms 

AAP Adjustment Assistance Program 
 
ACS American Community Survey 
 
AJC American Job Center 
 
ACS American Community Survey 
 
DOL U.S. Department of Labor 
 
ETA U.S. Department of Labor’s Employment and Training Administration 
 
FIPS Federal Information Processing Standard 
 
FTA Free trade agreement 
 
GAO Government Accountability Office / General Accounting Office 
 
HCTC Health coverage tax credit (program within TAA) 
 
NAFTA North American Free Trade Agreement 
 
RTAA Reemployment trade adjustment assistance (program within TAA) 
 
R&D Research and development 
 
TAA Trade Adjustment Assistance for workers 
 
TAARA Trade Adjustment Assistance Reauthorization Act of 2015 (current legislation) 
 
TGAAA Trade and Globalization Adjustment Assistance Act of 2009 
 
TPA Trade Promotion Authority 
 
TRA Trade readjustment allowance (program within TAA) 
 
UBI Universal basic income 
 
UI Unemployment insurance 
 
WIA Workforce Investment Act 
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Figure 6: Model Sensitivity to Changes in Gini Coefficient 

 
    Margin of Error Upper Limit     

 

 Change in Gini Coefficient 2010-2015  Gini Coefficient 2015  Gini 2015 
 

   Model (1)     Model (2)   Model (3) 
 

TAA -0.00921*** -0.00438 -0.00830** -0.00124 -0.00105 0.00369 0.00487 0.00477 0.00247 0.00236 -0.105 
 

 (-3.60) (-1.80) (-3.27) (-0.52) (-0.46) (1.13) (1.49) (1.55) (1.08) (1.08) (-0.06) 
 

Year           0.00210* 
 

           (2.48) 
 

TAA*Yea
r           0.0000541 

 

           (0.06) 
 

Constant 0.0476*** 0.0553*** 0.0254*** 0.642 0.608 0.457*** 0.459*** 0.434*** 0.918 1.111 -3.771* 
 

 (19.76) (22.06) (87.30) (0.91) (0.86) (150.96) (142.98) (313.95) (1.36) (1.66) (-2.21) 
 

    Margin of Error Lower Limit     
 

 Change in Gini Coefficient 2010-2015  Gini Coefficient 2015  Gini 2015 
 

   Model (1)     Model (2)   Model (3) 
 

TAA 0.0104*** 0.00498* 0.00706** 0.00245 0.000690 
0.0138*** 0.00975*** 

0.0128*** 0.00482** 0.00366* -0.343 
 

 (4.27) (2.16) (2.97) (1.25) (0.34) (5.07) (3.56) (4.91) (2.68) (2.19) (-0.22) 
 

Year           0.00199** 
 

           (2.80) 
 

TAA*Yea
r           0.000177 

 

           (0.22) 
 

Constant -0.0271*** -0.0358*** -0.0163*** 0.444 0.553 0.420*** 0.413*** 0.411*** 0.973 1.163* -3.599* 
 

 (-12.00) (-14.96) (-5.21) (0.65) (0.81) (171.56) (158.74) (314.06) (1.73) (2.20) (-2.51) 
 

            
 

Metro  X   X  X   X  
 

State 
Fixed   X  X   X  X  

 

Effects        
 

           
 

County-Level   X X    X X  
 

Observables       
 

          
 

N 909 909 909 909 909 909 909 909 909 909 1818 
 

t statistics in parentheses           
 

* p<0.05 ** p<0.01   *** p<0.001          
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Figure 6: Model Sensitivity to Changes in Gini Coefficient 

 
    Margin of Error Upper Limit     

 

 Change in Gini Coefficient 2010-2015  Gini Coefficient 2015  Gini 2015 
 

   Model (1)     Model (2)   Model (3) 
 

TAA -0.00921*** -0.00438 -0.00830** -0.00124 -0.00105 0.00369 0.00487 0.00477 0.00247 0.00236 -0.105 
 

 (-3.60) (-1.80) (-3.27) (-0.52) (-0.46) (1.13) (1.49) (1.55) (1.08) (1.08) (-0.06) 
 

Year           0.00210* 
 

           (2.48) 
 

TAA*Yea
r           0.0000541 

 

           (0.06) 
 

Constant 0.0476*** 0.0553*** 0.0254*** 0.642 0.608 0.457*** 0.459*** 0.434*** 0.918 1.111 -3.771* 
 

 (19.76) (22.06) (87.30) (0.91) (0.86) (150.96) (142.98) (313.95) (1.36) (1.66) (-2.21) 
 

    Margin of Error Lower Limit     
 

 Change in Gini Coefficient 2010-2015  Gini Coefficient 2015  Gini 2015 
 

   Model (1)     Model (2)   Model (3) 
 

TAA 0.0104*** 0.00498* 0.00706** 0.00245 0.000690 
0.0138*** 0.00975*** 

0.0128*** 0.00482** 0.00366* -0.343 
 

 (4.27) (2.16) (2.97) (1.25) (0.34) (5.07) (3.56) (4.91) (2.68) (2.19) (-0.22) 
 

Year           0.00199** 
 

           (2.80) 
 

TAA*Yea
r           0.000177 

 

           (0.22) 
 

Constant -0.0271*** -0.0358*** -0.0163*** 0.444 0.553 0.420*** 0.413*** 0.411*** 0.973 1.163* -3.599* 
 

 (-12.00) (-14.96) (-5.21) (0.65) (0.81) (171.56) (158.74) (314.06) (1.73) (2.20) (-2.51) 
 

            
 

Metro  X   X  X   X  
 

State 
Fixed   X  X   X  X  

 

Effects        
 

           
 

County-Level   X X    X X  
 

Observables       
 

          
 

N 909 909 909 909 909 909 909 909 909 909 1818 
 

t statistics in parentheses           
 

* p<0.05 ** p<0.01   *** p<0.001          
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1. Introduction 

The Federal Open Market Committee (FOMC) made an announcement in November 2007 that 
participants’ macroeconomic projections will be released to the public. They argued that the release of these 
projections would enhance the public’s understanding of monetary policy and the trajectory of the economy in 
general: 

“The Federal Open Market Committee (FOMC) announced on Wednesday that, as part of its ongoing 
commitment to improve the accountability and public understanding of monetary policy making, it will 
increase the frequency and expand the content of the economic projections that are made by Federal Reserve 
Board members and Reserve Bank presidents and released to the public.”1 

According to this statement, the public’s understanding is enhanced due to the summary of economic 
projections’ releases. How does one assess this statement? How do we know that the public has a better 
understanding of macroeconomic policy? One approach to answer these questions is to replicate the FOMC’s 
projections based solely on publicly available data. If the public can replicate these projections, then the necessary 
condition to enhance the public’s understanding is met. Previous research on this topic does not touch on the 
issue of replicability. This paper extends Romer’s (2010) work by extending his version of the dataset to 2017. 
Other papers focus on FOMC forecast revisions (Arai, 2016) and forecast efficiency (Tillman, 2011). Coibion and 
Gorodnichenko (2012) find that there is a significant lag in mean forecasts in adjusting to shocks. Fisher et al. (2014) 
focus on evaluating forecasts based on the information that the interval data presents. The papers mentioned 
above have a different perspective—their concern is to evaluate the projections of the FOMC. The purpose of this 
paper is to evaluate the statement above. This paper replicates the FOMCs projections using two different models, 
the first model using only Greenbook (M1), and the second using only publicly available data (M2). The paper 
finds that forecast errors for both models are one sided. Forecasts encompassing tests show that forecast errors of 
the model that uses public data (M2) can be explained by the model that uses Greenbook data (M1). Diebold-

                                                        
1 https://www.federalreserve.gov/newsevents/pressreleases/monetary20071114a.htm 

S. Yanki Kalfa
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Mariano test show that the Greenbook model has a higher predictive power compared to the model that uses 
publicly available data. 

2. Data & FOMC Protocol 

The original dataset published by Romer (2011) ranges from February 1992 to July 2006. The frequency of 
the monetary reports published by the Philadelphia Fed and thus the data is biannual. The paper extends the 
dataset by adding the Monetary Policy Report (MPR) projections for February 2007 and July 2007 and the 
Summary of Economic Projections (SEP) ranging from October 2007 to March 2018, by the Board of Governors. 
The SEP is released on a quarterly basis. The main economic variables that are considered are inflation and 
unemployment. Inflation measures changes throughout the data range. From 1992 to 2000, the projected inflation 
measure was CPI, from 2000 to February 2004 the MPR reported PCE, and from July 2004 to July 2007 the 
inflation measure changed to Core PCE. Starting from October 2007 to March 2018, the paper focuses on the PCE. 
Inflation and unemployment projections are treated as the dependent variables of the models. An important 
aspect of the modeling work is to understand the FOMC protocol. There are three parts to the protocol: frequency, 
horizon, and participant projections. 

The FOMC publishes their projections on a quarterly basis, so there are 4 sets of projections per year, starting 
in 2012. Each of the SEP are associated with several forecast horizons: nowcast, 1 period ahead, two periods ahead, 
three periods ahead.5 Figure 1 shows in a stylized fashion the FOMC protocol for forecast releases and horizon. 
The rows of the table show the frequency of the releases and the columns present the horizon of the forecasts. 
This paper focuses on the nowcasts. The third important aspect of modeling FOMC forecasts are  

Figure 1: FOMC Frequency & Horizon 

 
Source: Herrador and Marquez (2016) 

participants’ forecasts. There are at most 19 participants (voting and non-voting members) for the SEP. Each of 
the participants provide a forecast for inflation and unemployment. Figures 2 and 3 show that each participant 
provides a forecast and that these forecasts are different from one participant to another. 
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Figure 2: Projection Dispersion-Midpoint 

 
Two shared characteristics can be found in the above figures: the date of the meeting and disagreement 

among the participants. Based on this information, there is not a single projection that can be forecasted except a 
median or a midpoint forecast. Median projections are better representation of the FOMC because they 
correspond to a participant’s forecast while the midpoint forecast is just the midpoint of the range of projections 
submitted at the FOMC meeting. Despite better representation, there is a problem with using the median forecast. 
The public only has access to the median with a lag of 5 years hence it is not available in real-time. The midpoint 
is the only real-time data to which the public has access. The paper presents the sensitivity of the results to the 
choice of midpoint versus median data in the following sections. Modeling work entails using the FOMC 
unemployment and inflation projections as the dependent variable. The paper models the dependent variables 
with publicly available data. There is a range of different options when it comes to publicly available data. The 
model used the actual unemployment rate and inflation rate. The Survey of Professional Forecasters (SPF) 
forecasts for unemployment and inflation are also included. The release dates and the frequency of the public data 
is also of great importance. Figure 6 presents the timeline of publicly available data in a stylized fashion. 

Figure 3: Timeline of Publicly Available Data 

 
Source: Philadelphia Fed. and FRED 
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The selection of the published data is very important. As shown in Figure 6, the paper uses the variables with 
a one period lag to model the current FOMC projections. This means that the explanatory variables always follow 
the FOMC projections with a one period lag. 

A. Midpoint Versus Medium 

Median forecasts are published with a 5-year lag, however, and midpoint forecasts are always available 
through the SEP. The currently available data only has median forecasts for the period 1992(2)-2012(12). Further, 
February and June 2007 SEP forecasts are only available as midpoints. Figures 7 and 8 show the full dataset 
available for inflation and unemployment. The black dots represent the SEP participants’ forecasts. The 
connected blue dots represent the actuals, and the red dots are the midpoints. 

 

Figure 4: Participants’ Inflation Nowcasts 1992-2017 

 
Source: Summary of Economic Projections and Author’s calculation 

 

Projections with attribution ranges from February 1992 to October 2007, and projections without 
attributions range from January 2008 to December 2012. The red dots represent the midpoint forecasts and blue 
dots represent the median forecasts. With a step forward median and midpoint forecast chart, it is apparent that 
the series look alike. 
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Figure 5: Participants’ Inflation Nowcasts 1992-2017 

 

 Source:Summary of Economic Projections and Author’s calculation 

 
Figure 6: Median and Midpoint Comparison 

(a) Inflation Forecasts    (b) Unemployment Forecast 

 
Since the median forecasts are only up to 2012 while the midpoints are available for the full sample, one 

maybe interested to see if these series are statistically identical. If so, one expects to see α = 0 and β = 1. The paper 
used the following equations to test if the series are the same: 

𝜋𝜋"#$%&',) = 	𝛼𝛼 + 𝛽𝛽 ∙ 𝜋𝜋"%$01%') + 𝑒𝑒)  

𝑈𝑈"#$%&',) = 	𝛼𝛼 + 𝛽𝛽 ∙ 𝑈𝑈"%$01%') + 𝑣𝑣)  
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Based on the test statistics, inflation fits the criteria discussed above but unemployment does not as 𝛽𝛽 ≠ 1. 
This means that median and midpoint forecasts cannot be used interchangeably. Therefore, one may be interested 
in the loss of information between the median and midpoint forecasts. 

Figure 7: Median-Midpoint Correlation 

(a) Inflation    (b) Unemployment  

 

3. Modeling 

The modeling of the FOMC projections is done in two ways. The first method is a simultaneous model using 
Full Information Maximum Likelihood (FIML), and the second method is to use a VAR(1) with exogenous 
variables. The sample size for estimation is from 1992(2) to 2006(7). This period corresponds to what the paper 
calls the conventional monetary policy era. Using this estimation period, the paper then focuses on replicating the 
FOMC projections from the unconventional monetary policy era. 

A. Simultaneous Model 

The rationale behind using a simultaneous model is the nature of the prediction submission. FOMC 
participants submit or determine their inflation forecast with their unemployment forecast. Hence, it makes sense 
to use a simultaneous model. Model specification is presented below. 

Modeling with Greenbook 

  𝜋𝜋),789: = 𝐶𝐶 + 𝜑𝜑 ∙ 𝜋𝜋)=>,789: + 𝛼𝛼 ∙ 𝜋𝜋),7?@A + 𝛽𝛽 ∙ 𝑈𝑈),7?@A + 𝜑𝜑 ∙ 𝑈𝑈),789:   (1) 

  𝑈𝑈),789: = 𝐶𝐶 + 𝜑𝜑 ∙ 𝑈𝑈)=>,789: + 𝛼𝛼 ∙ 𝜋𝜋),7?@A + 𝛽𝛽 ∙ 𝑈𝑈),7?@A + 𝜑𝜑 ∙ 𝜋𝜋),789:   (2) 

where: 

𝜋𝜋),789:  FOMC inflation projection (median or midpoint) 

𝜋𝜋)=>,789:  FOMC inflation projection with a one period lag 

𝑈𝑈)=>,789:  FOMC unemployment projection with a one period lag 

𝑈𝑈)=>,78:B  Median SPF unemployment projection lagged one period 

𝜋𝜋),7?@A  Greenbook inflation projection 

𝑈𝑈),7?@A  Greenbook unemployment projection 
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Modeling with Public Data 

 𝜋𝜋",$%&' = 𝐶𝐶 + 𝜙𝜙 ∙ 𝜋𝜋"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536 + 𝜑𝜑 ∙ 𝑈𝑈",$%&'  (3) 

  𝑈𝑈",$%&' = 𝐶𝐶 + 𝜙𝜙 ∙ 𝑈𝑈"-.,$%&' + 𝛼𝛼 ∙ 𝑈𝑈"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536 + 𝜑𝜑 ∙ 𝜋𝜋",$%&'  (4) 

where: 

𝜋𝜋"-.,$%'0  Median SPF inflation projection lagged one period 

𝑈𝑈"-.34"536  Actual unemployment rate prevailing a month prior to the FOMC meeting 

𝜋𝜋"-.34"536  Actual inflation rate prevailing a month prior to the FOMC meeting 

𝑈𝑈"-.,$%'0  Median SPF unemployment projection lagged one period 

B. Vector Autoregression 

The VAR(1) does not include the independent variables as an explanatory variable, instead the lag of both of 
the dependent variables are included for both equations. 

Modeling with Greenbook 

  𝜋𝜋",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝜋𝜋"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋",$:;< + 𝛽𝛽 ∙ 𝑈𝑈",$:;< + 𝜑𝜑 ∙ 𝑈𝑈"-.,$%&'   (5) 

  𝑈𝑈",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝑈𝑈"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋",$:;< + 𝛽𝛽 ∙ 𝑈𝑈",$:;< + 𝜑𝜑 ∙ 𝜋𝜋"-.,$%&'   (6) 

 
Modeling with Public Data 

𝜋𝜋",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝜋𝜋"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536 + 𝜑𝜑 ∙ 𝑈𝑈"-.,$%&' + 𝛾𝛾 ∙ 𝑈𝑈"-.,$%'0  (7) 

𝑈𝑈",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝑈𝑈"-.,$%&' + 𝛼𝛼 ∙ 𝑈𝑈"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536 + 𝜑𝜑 ∙ 𝜋𝜋",$%&' + 𝛾𝛾 ∙ 𝜋𝜋"-.,$%'0  (8) 

C. Multivariate GARCH (1,1) 

The multivariate GARCH (MGARCH) model augments the single GARCH model to allow multiple 
dependent variables. The estimation techniques allow the stochastic random error term to be dependent on the 
equation estimated as a VAR. The error term is modeled as a product of volatility Ht and a vector of random 
variables zt with a mean 0. MGARCH gives the possibility of introducing the dispersion around the median (or 
midpoint) projections of the FOMC. MGARCH is modeled using the Diagonal BEKK method and hence 
assumes 0 covariance between the error terms of the equations. 

Modeling with Greenbook 

 𝜋𝜋",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝜋𝜋"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋",$:;< + 𝛽𝛽 ∙ 𝑈𝑈",$:;< + ℎ ∙ 𝑧𝑧.,"    (9) 

  𝑈𝑈",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝑈𝑈"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋",$:;< + 𝛽𝛽 ∙ 𝑈𝑈",$:;< + ℎ ∙ 𝑧𝑧@,"    (10) 

 
Modeling with Public Data 

𝜋𝜋",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝜋𝜋"-.,$%&' + 𝛼𝛼 ∙ 𝜋𝜋"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536 + 𝛾𝛾 ∙ 𝑈𝑈"-.,$%'0 + ℎ ∙ 𝑧𝑧.,"  (11) 

𝑈𝑈",$%&' = 𝜁𝜁 + 𝜙𝜙 ∙ 𝑈𝑈"-.,$%&' + 𝛼𝛼 ∙ 𝑈𝑈"-.,$%'0 + 𝛽𝛽 ∙ 𝑈𝑈"-.34"536 + 𝜆𝜆 ∙ 𝜋𝜋"-.34"536𝛾𝛾 ∙ 𝜋𝜋"-.,$%'0 + ℎ ∙ 𝑧𝑧@,"  (12) 
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where: 

𝐻𝐻) = 𝐶𝐶𝐶𝐶N +
𝑎𝑎>> 0
0 𝑎𝑎LL

𝜖𝜖>,)=>L 𝜖𝜖>,)=>𝜖𝜖L,)=>
𝜖𝜖L,)=>𝜖𝜖>,)=> 𝜖𝜖L,)=>L

𝑎𝑎>> 0
0 𝑎𝑎LL

N
 

+ 𝑏𝑏>> 0
0 𝑏𝑏LL

ℎ>>,)=> ℎ>L,)=>
ℎL>,)=> ℎLL,)=>

𝑏𝑏>> 0
0 𝑏𝑏LL

N
 

 

4. Estimation Results 

Tables 1 through 8 show the estimation results. The tables are divided into two—the first four tables are the 
estimation results of Model 1 (uses Greenbook data only), and Tables 5 through 8 present the estimation results 
of Model 2 (uses public data only). 

A. Modeling with Greenbook (M1) 

The simultaneous model shown in the Modeling section uses Full Information Maximum Likelihood 
(FIML) as the estimation method. Table 1 and 2 show the inflation estimations for the median and midpoint SEP 
projection respectively. For the median and midpoint inflation projections, Greenbook inflation projection and 
the lag of the SEP inflation projection are statistically very significant. The model estimates the unemployment 
SEP projection to be insignificant. The augmented VAR and FIML estimated coefficients are very similar to each 
other with very close standard errors. An interesting finding is the persistence of the selection of the lag of the SEP 
inflation projection across different specifications. Columns 2-4 of the estimation tables refer to the Automatic 
Model Selection models where the user defines the search size of the model. In the tables shown below, the search 
size is presented in parentheses. The smaller the search size, the higher the penalty for including irrelevant variables 
in the model. The Greenbook inflation projection is statistically significant until the search size drops to 0.001 for 
the median SEP inflation projection and to 0.0001 for the midpoint inflation projection. Even though the 
unemployment Greenbook projection is not significant, it is consistently selected to be in the model. 

When one looks at the median and midpoint SEP unemployment projections, under FIML, the Greenbook 
unemployment projection is statistically very significant for median and midpoint projections. The SEP 
projection is significant at the 5% level and the lag of the SEP unemployment projection is insignificant. It is clear 
to see that the Greenbook unemployment is selected across different specifications. The lag of the SEP inflation is 
also selected across all specification and is at most significant at the 5% level for the median SEP unemployment 
rate. For the midpoint SEP unemployment rate, the lag of the SEP unemployment projection is also selected across 
different specifications and is significant at the 1% level. 

These results suggest that one needs to know the lagged SEP inflation projection, the Greenbook inflation 
and unemployment projections to predict the SEP projections. However, the public does not have access to 
Greenbook projections as they are released with a 10-year lag. Hence, estimation and forecasting need to be done 
with publicly available models as well. The results are presented below. 
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Table 1: Results Table for the Median Inflation Projections (Sample: 1992(2)-2007(7)) 

 
 

 
 

Table 2: Results Table for the Midpoint Inflation Projections (Sample: 1992(2)-2007(7)) 
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Table 3: Results Table for the Median Unemployment Projections  
(Sample: 1992(2)-2007(7)) 

 
 
 

Table 4: Results Table for the Midpoint Unemployment Projections  
(Sample: 1992(2)-2007(7)) 
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B. Modeling with Public Data (M2) 

The FIML results show that the lagged SEP inflation projection is very significant for both the median and 
midpoint SEP projections. The actual inflation rate prevailing a month prior to the SEP meeting is significant at 
the 10% level for the median SEP inflation projections. When one looks at the augmented VAR results, it is clear 
that the lagged inflation projection is significant across the specifications for both median and midpoint SEP 
projections. The actual inflation prevailing a month prior to the SEP meeting is also significant across the 
specifications. However, this is true only for the median SEP inflation projections. The actual unemployment rate 
prevailing a month prior to the SEP meeting is also selected by Automatic Model Selection even though it is not 
significant. The actual inflation rate becomes insignificant for the midpoint SEP inflation projections and is not 
selected by Automatic Model Selection. 

The actual unemployment rate prevailing a month prior to the SEP meeting is statistically significant and is 
selected across different specifications using Automatic Model Selection (AMS) for both median and midpoint 
SEP projections. Under FIML, the coefficient for the actual unemployment rate is equal to 1, meaning that one 
only needs to know the unemployment rate to predict the SEP unemployment projections. Looking at the median 
SEP unemployment projection, the lagged SEP inflation rate and the actual inflation are also included in the 
models, and they are insignificant. These results change if one uses midpoint projections. The midpoint inflation 
SEP is significant at the 5% level, and the actual inflation rate is no longer included in the model specifications. 

 

Table 5: Results Table for the Median Inflation Projections (Sample: 1992(2)-2007(7)) 
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Table 6: Results Table for the Midpoint Inflation Projections (Sample: 1992(2)-2007(7)) 

 
Table 7: Results Table for the Median Unemployment Projections  

(Sample: 1992(2)-2007(7)) 
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Table 8: Results Table for the Midpoint Unemployment Projections  
(Sample: 1992(2)-2007(7)) 

 
The tables above present the estimation results for Model 1 and Model 2; the Greenbook projections matter 

greatly for the predictions of the SEP projections. However, the public does not have access to Greenbook 
projections. Therefore, the paper also models SEP projections relying solely on public data. Regardless of the data 
being in median or midpoints, standard error of the regression using public data is higher than the standard error 
of the regression using Greenbook projections. The following section presents the forecast of the projections for 
both median and midpoint SEP projections and compares Model 1 and 2. 

5. Forecasting 

The largest contribution of this paper is the replication of the FOMC projections during the 2008 Financial 
Crisis. The paper presents the replication of the FOMC projections based on the models shown above. All the 
forecast produced are dynamic forecasts. This is an important aspect of the replication work. The forecast figures 
are organized in a way that allows visual comparison between Model 1 and Model 2 forecasts. Figures 8 to 11 show 
the comparison between FIML and VAR forecasts generated using Models 1 and 2. Figures 12 to 15 present 
forecasts generated by Automatic Model Selection. 
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Figure 8: Median Inflation Projections—Dynamic Forecasts 
(a) Inflation Replication with M1   (b) Inflation Replication with M2 

 
Figure 9: Midpoint Inflation Projections—Dynamic Forecasts 

(a) Inflation Replication with M1   (b) Inflation Replication with M2 

 
Figure 10: Median Unemployment Projections—Dynamic Forecasts 

(a) Unemployment Replication with M1  (b) Unemployment Replication with M2 
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Figure 11: Midpoint Unemployment Projections—Dynamic Forecasts 
(a) Unemployment Replication with M1  (b) Unemployment Replication with M2 

 
Figure 12: Median Inflation Projections with Automatic Model Selection— 

Dynamic Forecasts 
(a) Inflation Replication with M1   (b) Inflation Replication with M2 

 
Figure 13: Midpoint Inflation Projections with Automatic Model Selection— 

Dynamic Forecasts 

(a) Inflation Replication with M1   (b) Inflation Replication with M2 
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Figure 14: Median Unemployment Projections with Automatic Model Selection— 
Dynamic Forecasts 

(a) Unemployment Replicaiton with M1  (b) Unemployment Replication with M2 

 
Figure 15: Midpoint Unemployment Projections with Automatic Model Selection— 

Dynamic Forecasts 
(a) Unemployment Replication with M1  (b) Unemployment Replication with M2 

 
Table 9 presents the RMSFE of Model 1 and Model 2. With only FIML and VAR forecast errors, it is clear 

that forecast generated by Model 1, which uses Greenbook data only, has a lower RMSFE regardless the variable 
forecasted. RMSFE suggests that the better model specification is FIML for Model 1 and the augmented VAR for 
Model 2. The forecasts generated follow the general trajectory of the SEP projections from the FIML and 
augmented VAR forecasts. If one looks at the AMS forecasts, the highest RMSFE errors are coming from the 
inflation forecasts with AMS. However, AMS forecasts seem to do better at unemployment projections. Thus, 
AMS is not reliable for predicting SEP projections using this data sample. In general, Model 1 and Model 2 have 
some predictive power in forecasting SEP projections. However, just by visual analysis, it is clear that the forecasts 
generated are systematically one sided; the models, M1 and M2, are missing some information2. 

 

 

                                                        
2	Figures	with	forecast	errors	are	presented	in	Appendix	A.	
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A. Forecast Encompassing Tests 

Estimation equation for testing M1 encompassing M2: 

𝑒𝑒"#,%,& = 𝛼𝛼 + 𝛽𝛽 ∙ (𝑦𝑦".,%,& − 𝑦𝑦"#,%,&) + 𝑣𝑣&  

Estimation equation for testing M2 encompassing M1: 

𝑒𝑒".,%,& = 𝛼𝛼 + 𝛽𝛽 ∙ (𝑦𝑦"#,%,& − 𝑦𝑦".,%,&) + 𝑣𝑣&  

Diebold-Mariano test results are ambiguous as the significance level of the tests are sensitive to model 
specification, macroeconomic variable, and selection of median or midpoint SEP projections. Therefore, the 
paper presents forecast encompassing tests. Table 11 shows the forecast encompassing test. The purpose of this 
test is to see if forecast errors of Model 1 have any power in explaining forecast errors resulting from Model 2. 
The top panel of the table presents encompassing tests for the median SEP inflation and unemployment 
projections, and the bottom panel presents encompassing tests for midpoint SEP projections. 

Table 11: Forecast Encompassing Tests 

 
Based on the test results shown above it is clear to see that forecast errors from Model 1 can explain forecast 

errors of Model 2. The results are unambiguous as all the coefficients are statistically significant at the 1% level. 
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Based on the forecast encompassing tests, the paper concludes that Model 2 forecast errors are explained by 
Model 1. When forecasting SEP projections using publicly available data only, the model systematically leaves out 
important information. Therefore, the public fails to incorporate important information when trying to 
understand SEP projections. These implications contradict the FOMC press release made in November 2007. 

7. Concluding Remarks 

To assess the FOMC press release of November 2007, this paper forecasts SEP projections using two different 
models, one using only Greenbook data and the other using only public data. If the public can replicate these 
projections, the necessary condition to enhance the public’s understanding is met. Based on the forecast graphs, 
the forecasts follow the SEP projects if only looking at the trajectory of the forecasts. Based on the modeling work 
presented, to forecast the SEP inflation and unemployment projections, one needs to know the lag of the SEP 
projection, the actual unemployment, and inflation rate prevailing a month prior to the SEP meeting. However, 
these forecasts generated are systematically one-sided. Using the Diebold-Mariano (DM) tests and forecast 
encompassing tests, it is evident that forecasts are leaving out important information, namely, the Greenbook 
projections. The DM tests presented in Table 10 provides evidence that Model 1, in which Greenbook data is only 
used, have a better predictive power. Forecast encompassing tests presented in Table 11 show that forecast errors 
of Model 2, which uses public data only, can be explained by Model 1. These test results lead to the conclusion 
that the FOMC failed to enhance the public’s understanding of monetary policy, as forecasts generated by relying 
only on public data fail to outperform forecasts generated by the model that uses Greenbook data only. Based on 
the results, the FOMC relies on Greenbook forecasts, which the public does not have access to. Hence, the release 
of the SEP does not enhance the public’s understanding. 
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9. Appendix 

A. Forecast Errors 

Figure 16: Forecast Errors for Median Projections 

(a) Forecast Errors (M1) 

 
 

(b) Forecast Errors (M2) 
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B. Unit Root Tests & Granger Causality 

Table 12: Unit root tests for the inflation-nowcast

 
 

Table 13: Unit root test for inflation 1 period ahead projection 

 
 

Figure 17: Forecast Error for Midpoint Projections 
(a) Forecast Errors (M1) 

 
  



 JUNE 2018|InFER  93

(b) Forecast Errors (M2) 

 

 
 

Table 14: Unit root tests for unemployment-nowcast 

 
 

Table 15: Unit root test for unemployment 1 period ahead projection 
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Table 16: Granger Causality Test—Nowcast only 

 
Table 17: Granger-Causality Test—Nowcast only 

 
Table 18: Granger Causality Test—Nowcast and 1 step ahead Forecasts included 
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library("insights")
infer <- function(x) {
    x <- read.data (world)
    plot (x=time, y=reality)
    analyze (x)
    x
}
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