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Abstract
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local factor endowments (high skill levels, fast-growing and technologically sophisticated industries, urban
scale effects). This base model is highly significant. In the next step we extend this model by adding our
main variables of inward and outward investment intensity, and finally we integrate other indicators that
measure the geographical, industrial and functional composition of OFDIs. While the results for other
investment-related indicators are mixed, the main investment variables are highly significant, thus
providing strong support that OFDIs act as a catalyst of urban-regional income development.
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Introduction

Deepening interregional inequality and the rise of populist movements in the United States and beyond have
led to renewed skepticism toward globalization as a potential cause for these developments. Income polarization
has clear links with political polarization, attitudes towards ethnic and racial difference and systems of values
(Parnreiter 2018; Storper 2018). This has resulted in serious consequences at the ballot box in the United States
but also in many parts of Europe and has brought with it animosity toward “high technology”, demand for
protectionist policies and growing anti-immigrant sentiment. In particular, different types of economic linkages
between countries, such as foreign direct investments (FDIs), have been subject to intense criticism by populist
politicians. Donald Trump has spearheaded these views but other political leaders have followed in close pursuit.
Of particular concern to Trump has been the movement of jobs and investments back into the United States. In
this perspective, outward foreign-direct investments (OFDIs) are viewed negatively as they export jobs and
activities to other countries, generating reverse flows of goods, while inward foreign-direct investments (IFDIs)
are viewed in a more positive light since they generate jobs in the country and reduce the need for imports.
Part of this results from popular depictions of OFDIs as investments that intend to access lower factor prices.
What is often overlooked in this debate, and will be the central argument of this paper, is that that by and large
these investments have a positive impact in the source regions as they produce access to foreign markets and
sources of new knowledge. Similar to the discussion of regional industrial development paths by Storper and
Walker (1989), these investments in other countries and regions create “growth peripheries” that secure existing
jobs and generate new ones not only in the destination but also in the source regions. These investments are
overwhelmingly concentrated in urban areas, and in this paper we argue that OFDIs strengthen urban-regional
economies and positively impact their income levels.
Research in economic geography and international business studies is increasingly acknowledging that the
competitiveness of multinational enterprises (MNEs) hinges on their ability to connect knowledge across
countries and regions worldwide (Bathelt et al. 2004; Cano-Kollmann et al. 2016). Such global knowledge is
brought back into local ecosystems where it is mixed with local knowledge and influences economic development
(Bathelt and Cohendet 2014). OFDIs have been a major topic in the international business literature where
studies have primarily focused on such investments as a competitive strategy for MNEs (Dunning and Lundan
2008). At the same time, a large literature in economics has looked at how outsourcing strategies affect home
country labor markets (Brainard and Riker 1997; Harrison and Mcmillan 2006; Mankiw and Swagel 2006). Such
outsourcing may simply infer buying inputs that were once produced in-house from a foreign firm (trade) but
often goes along with the establishment of foreign affiliates. This literature tends to focus on conventional
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manufacturing which is more labor intensive than many of the investments we consider, and comes closer to
current public debate on the issue, but here the effects of OFDIs are likely less pronounced than in knowledgeintensive industries relying on more cutting-edge innovation. Moreover, from a firm’s perspective trade and
OFDIs are fundamentally different processes, and are more likely to complement rather than substitute each
other (Cantwell 1994). We believe that it is time to revisit this debate and take a closer look at the effects OFDIs
generate for the urban regions where these investments originate. In the economics and international business
literature, development is mostly discussed in the context of national economies, yet there are many reasons to
expect a great deal of variation in the effects of OFDIs at the regional level. To the best of our knowledge, no
study to date has considered how the effects of OFDIs on income might vary geographically within home
countries while also taking into account the industrial composition and location of investments within foreign
countries. A similar approach by Elia et al. (2009) has looked at how OFDIs in manufacturing affect employment
levels in 20 Italian regions and differentiate between investment in high- and low-income countries – but they
neither consider activities outside manufacturing nor do they differentiate according to target regions.
In this paper, we incorporate insights from economic geography, international business studies and international
economics to develop a conceptualization of how OFDIs affect urban-regional income development that is
sensitive to geographic and industrial variation. In our empirical analysis, we investigate the development of
regional incomes across combined statistical areas (CSAs) in the United States with panel data that roughly
cover the new millennium. We begin by establishing a conventional model that explains urban-regional incomes
by estimating the effects of regional factor endowments. In consecutive steps, this conventional model is
extended by integrating foreign investment variables and conducting rigorous statistical tests for robustness.
We employ the fDi Markets (2017) database for this purpose which focuses only on greenfield investments,
between 2003 and 2017. Our core finding is that OFDIs have a positive and significant effect on urban-regional
median income. OFDIs generate income differences between and, via effects across the educational distribution,
within regions. In contrast, we find positive but somewhat inconclusive effects from IFDIs.
In the next section we explore the relationships between OFDIs, IFDIs and urban-regional development. Section
3 develops a comprehensive conceptualization of regional-urban income development and establishes a series
of propositions. Section 4 describes our data and methods. Section 5 presents descriptive results and panel data
regressions. Section 6 concludes and develops an agenda for future research on OFDIs and regional development.

2

Regional Impact of IFDIs and OFDIs

A large body of work in economic geography, international business and economics has sought to understand
the impact of IFDIs on regional development (Aitken and Harrison 1999; Potter et al. 2002; Driffield 2006;
Menghinello et al. 2010) with mixed results. While using different indicators, ranging from productivity measures
through job growth, and mostly focusing on national-level effects, some studies find a positive impact of IFDIs
in the target countries, while others see only small effects. While many of these studies are limited as they do
not investigate knowledge spillovers, labor market effects or untraded interdependencies more broadly, this has
given rise to some critical views regarding the IFDI strategies in developing contexts, such as China (Damijana
et al. 2003; Crespo and Fontoura 2007).
With respect to OFDIs, research is even more limited and most studies have equally focused at the national level.
Dunning (1981) explored the relationship between OFDIs and national development in his foundational theory
of investment development paths. The central idea here is that a country’s level of economic development is
systematically related to its ratio of inward and outward flows of FDIs. Investment and development are thus
thought to move synchronously. While this theory and subsequent empirical evidence (Graham 1996; Barry et
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al. 2003) provides compelling evidence for how OFDIs and IFDIs shift at different levels of a country’s
development, less is known about the causal relationships between development and OFDIs. If anything, these
accounts assume that increasing development causes more OFDIs. While we do not disagree that factors such as
income levels and economies of scale influence how much investment different locations can make, we believe
this is only part of the story. In fact, there are important mechanisms outlined in the literature, albeit in a
rather fragmented way, through which OFDIs increase economic growth themselves and thus become a catalyst
for economic and income development, especially in advanced development stages.
Some studies even suggest that OFDIs are a better predictor of different indicators of economic development
than IFDIs. Globerman et al.’s (2000) research, for instance, indicates that Swedish firms are better at accessing
technology from foreign firms when making investments abroad, rather than from foreign firms that make
investments in Sweden. Other research indicates that investing in an R&D intensive country leads to technology
transfers, whereas receiving an investment from an R&D intensive country does not lead to the same levels of
technology transfers (van Pottelsberghe de la Potterie and Lichtenberg 2001). When competitive firms engage
in OFDIs, they will cautiously guard against potential spillovers of knowledge in the host location, which may
render knowledge spillovers from IFDIs small (Shaver and Flyer 2000). However, as suggested by Li and Bathelt
(2018), firms may prefer to invest in knowledge-intensive regions with much competition if knowledge gains
outweigh losses. Singh (2007) finds that while OFDIs do result in some local knowledge spillovers in the host
region, the magnitude of knowledge transfer back to the home region far outweighs the former effect. This may
change over time as firms become more embedded in their host regions, yet knowledge spillovers from the host
to the home region can be expected to be substantial and durable.
Even more important in terms of economic development and income stimuli may be the effects that result from
accessing new markets through OFDIs. It has long been known that a large part of OFDIs are market-driven and
that investment activities are prime tools for MNEs to expand their markets (Dunning 1988; Dunning and Lundan,
2008; Cantwell 2009). The Uppsala model of internationalization (Johanson and Vahlne 1977, 2009) explains
how firms spread their international presence in a stepwise manner to gain experiential knowledge and provide
a deeper understanding of specific market needs (Bathelt and Li 2018). While local activities and embedding
increase over time, production in the host regions will always remain peripheral and local embedding through
producer-user linkages will be less developed than that of domestic firms (Crescenzi et al. 2015; Ascani and
Iammarino 2017). Overall, expansion through OFDIs not only renders knowledge effects but also catalyzes growth
and incentivizes new product development in the home regions of the firms from both the investing firms and
others in their supply chains.
While we do not disregard cases of cost-driven investments in other countries that have led to relocations of
employment and job losses in the home regions of the respective firms, we expect that the positive effects of
OFDIs on income development in the home regions on average outweigh potential negative invome effects from
initial job losses. In comparison, IFDIs in the U.S. context are likely directed either to access specific, often
localized, knowledge pools, or to engage in capital-intensive functions (with low labor intensity) that may not
always have a substantial impact on the urban-regional income level. Foreign firms will also take extra caution
to avoid spillover of their technologies to U.S. firms (Alcácer and Chung 2007). While we do not doubt that
IFDIs can stimulate regional economic development, we believe that the overall stimulating effect of OFDIs on
income development has been underappreciated in extant research.
The greater attention to IFDIs as opposed to OFDIs is reflected not only in academic work but also policy.
Regions intensely compete for IFDIs, often providing substantial incentives such as tax breaks, loans and the
construction of infrastructure to attract large plants, despite research indicating this does not necessarily
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increase welfare (Blomström and Kokko 2003). Moreover, there are diminishing developmental returns to the
size of these investments (Jones and Wren 2004), and after controlling for firm level characteristics, foreign
owned manufacturing plants at least are more likely to close down than domestic ones (Gibson and Harris 1996;
Bernard and Sjöholm 2003; Görg and Strobl 2003). Conversely, the promotion of OFDIs rarely falls into regional
policy agendas. The preference for policies directed at IFDIs is undoubtedly related to their enactment being
much more straightforward, but given that in advanced industrialized countries like the United States the volume
of OFDIs far outpaces IFDIs, such preferences may need reconsideration.

Notes: OFDIperCapita and IFDIperCapita are plotted on the same scale. Both OFDIs and IFDIs are accumulated over the present and past two
years and then divided by the population of the present year. Data come from the fDi Markets (2017) and ACS 1 year estimates (United
States Census Bureau, American FactFinder, 2018). Significance levels: *** p<0.01.

Figure 1:

Simple Regressions of Median Income (Logarithm) over the Number of Outward and Inward ForeignDirect Investments per Capita for U.S. CSAs, 2005-2013

Figure 1 presents some initial empirical evidence to take a closer look at the linkages between investment
activities and income levels in U.S. CSAs from 2005 through 2013. We measure the income level as the natural
logarithm of median income in a CSA and investments as the number of investments per capita according to our
FDI database (fDi Markets 2017). The number of OFDIs and IFDIs for a given year is cumulated over the
contemporary and past two years and then expressed as a per capita value. Throughout this paper, we use the
number of investments as an indicator of the investment level rather than the volume of investment, which is
largely biased toward large-scale, capital-intensive investments in the manufacturing and mining sectors. The
scatterplots in Figure 1 show that a positive relationship exists between the level of investment activities and
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per capita income in U.S. CSAs. Moreover, they indicate that the relationship between OFDIperCapita and regional
income is stronger than for IFDIperCapita, as measured by the coefficient of determination R2. These graphs,
while limited in terms of their explanatory power, signal that both IFDI as well as OFDI activity are positively
associated with regional income levels in U.S. CSAs and that the relationship between OFDIperCapita and
ln(MedianIncome) particularly warrants further exploration and testing than has been done to date.

3

Regional Income and International Investment Linkages

In this section we develop a series of propositions to explain urban-regional income with respect to the level
and type of OFDIs firms make from an urban region. We start with a generic model of regional income levels
depending on corresponding factor endowments which we use as a base model. Next we investigate the impact
of FDI levels, particularly focusing on OFDIs. Finally we establish propositions regarding the effects of the
geographical destinations and of the industry and functional composition of OFDIs on urban-regional income.

3.1

Regional Factor Endowments and Urban-Regional Income

In regional economics, models that aim to explain urban-regional development are often focused on regional
factor endowments, suggesting that performance indicators will be better the stronger the regional factors of
production. Such formulations often utilize an urban-regional production function (Duranton and Puga 2004;
Rosenthal and Strange 2004). While one could criticize that no external linkages are included in such a model,
proponents would argue that regional factor endowments mirror the overall competitiveness and profitability of
local industries. In our formulation, we use three fundamental factors that impact urban-regional income in the
United States and explain their variation. First, an individual’s level of education is an important predictor of
how much money s/he can expect to make, and urban education levels are positively related to the overall wages
in a region (Moretti 2004). Second, urban-regional income levels are strongly related to the industrial
composition of a city’s economy. We assume that income will be particularly high if an urban region hosts a
large share of fast-growing industries, stimulating high labor demand and income levels. Third, we propose that
income in an urban-regional economy is positively related to technologically advanced industries. We use the
presence of high-wage industries to proxy for such activity. This leads to our first proposition:
Proposition 1a: High education levels, a large share of high-growth industries and a large share
of high-wage industries ceteris paribus contribute to high urban-regional income levels. This
proposition reflects urban income models that suggest that urban income is positively associated
with regional factor endowments.
While such models capture fundamental differences in urban-regional performance and income, they do not
consider differences across regional knowledge ecosystems and other agglomeration economies, and also do not
include untraded interdependencies, localized capabilities and other specific institutional factors (Storper 1997;
Maskell and Malmberg 1999). It is well-known that the size of the urban economy and its labor market has a
positive impact on knowledge spillovers, market opportunities and employment dynamics (Marshall 1920;
Duranton and Puga 2004) and stimulates urban-regional income development. We use the natural logarithm of
the population as an indicator to measure such agglomeration economies (Kemeny 2012) and develop our next
proposition:
Proposition 1b: A larger local population indicates a higher level of agglomeration economy
opportunities and ceteris paribus stimulates high urban-regional income levels.
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This extended urban-regional endowment model that results by combining propositions 1a and 1b serves as a
baseline model for our study to first confirm that its underlying argument provides a significant explanation for
variations in income levels between U.S. CSAs. Second, a strong base model allows us to rigidly test our
propositions, particularly regarding the role of OFDIs which are at the core of this paper. In opening up the
baseline model to international linkages, we next include IFDIs which are often regarded as having a positive
effect on urban-regional development in the literature (Potter et al. 2002; Driffield 2006; Menghinello et al.
2010). By establishing new plants, such investments not only create new jobs, but also serve to catalyze demand
for related local industries and services. While these localized linkages may be lower than in comparable domestic
investments (Crescenzi et al. 2015; Ascani and Iammarino 2017), effects may increase over time as subsidiaries
become more embedded in the host regions. Especially when these are internationally competitive firms, a
positive impact of inward investments on urban-regional income can be expected.
Proposition 2: IFDIs are ceteris paribus positively associated with urban-regional income levels.
We realize though that empirical findings regarding the effects of IFDIs are mixed and remain skeptical regarding
their overall role, especially since IFDIs may not always involve high-wage activities that increase average
income levels.

3.2

OFDIs and Urban-Regional Income

This section turns to the core interest of this paper, i.e. the role and impact of OFDIs on regional economic
performance, especially income levels. We suggest that international investments are not only an indicator of
strong industries but that they fundamentally stimulate and catalyze growth impulses into the investing regions
and are a fundamental contributor to income development. Investments are different from trade flows as they
create a durable architecture of linkages between urban regions in different countries through which ongoing
flows of goods, employees, knowledge and ideas are channeled back and forth. It is these durable linkages, we
argue, that have a substantial impact in the investing region, impacting labor markets, knowledge acquisition
and intermediate inputs, as discussed below.
Labor Effects: A number of studies have found positive relationships between MNE activity abroad and home
country employment (Lipsey 1994; Borga 2005) and wages (Desai et al. 2009). Several review studies conclude
that while evidence is mixed, overall, extant work points at a positive relationship between OFDIs and home
country employment in the context of advanced industrialized countries like the United States (Blomstrom and
Kokko 1998; Lipsey 2002; Mankiw and Swagel 2006). Several potential mechanisms exist through which OFDIs
affect employment and wages at home. In vertically motivated investments, firms stratify different parts of their
production across international boundaries, prompting the parent to shift its home country labor force toward
more service-oriented or knowledge-intensive functions. While this may hurt lower-skill workers in the firm as
jobs are cut, overall wage levels increase. Fundamentally, ongoing OFDIs from an urban region cannot be
sustainable for long if focused on the relocation of jobs, thus they must have a positive impact or otherwise
they would lead to potentially disastrous decline. With horizontal FDIs, part of production and other activities
may be moved abroad as a market-entry strategy (Glückler 2006; Dunning and Lundan, 2008). This has the
potential to stimulate the demand for employees at home as access to new markets leads to increased sales
abroad.
Knowledge Transmission Effects: Horizontal OFDIs may also illustrate firms’ desire to access geographically
localized sources of knowledge abroad as firms explicitly use OFDIs as a means to access new knowledge (Almeida
1996; Birkinshaw 2000; Birkinshaw and Hood 2000; Bathelt and Li 2018). This is particularly true in
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technologically advanced industries (Braunerhjelm and Svensson 1996; Li and Bathelt 2018) and firms are more
likely to engage in OFDIs when the home and host country R&D settings are strong (Kogut and Chang 1991; van
Pottelsberghe de la Potterie and Lichtenberg 2001; Griffith et al. 2006). On the one hand, knowledge-seeking
investments may be demand-driven to strengthen knowledge about the host market regions, but also to acquire
valuable local market knowledge that can be transferred to the home region. On the other hand, supply-driven
investments that are more closely related to the firms’ existing innovation strategies may target specific
knowledge pools. This might entail setting up an R&D facility or a listening post (Gassmann and Gaso 2004;
Maskell 2014) to access valuable generic knowledge, or the establishment of regional headquarters (Gupta and
Govindarajan 1991) to integrate knowledge from a variety of sources. All of these investments can be expected
to generate important knowledge flows back home and impact innovation performance.
Multipliers, Spillovers and Intermediate Inputs: Most empirical studies on the effects of OFDIs on regional
economic performance in the investing region do not consider how they might result in broader regional spillover
and multiplier effects as was indicated famously in the early work of Storper and Walker (1989) with the notion
of “growth peripheries”. These effects include sustained increased demand from access to new markets and
resulting impulses to broaden production as foreign subsidiaries have a limited production range. Spillover and
multiplier effects within the home region are also transpired to local suppliers and service firms, especially as
firms are less embedded in their new host regions (Crescenzi et al. 2015). When leading firms make investments
abroad, such decentralization can reinforce the dominant position of the investing region by facilitating “a
derived demand for inputs, components, and capital goods to serve a more far flung production system” (Storper
and Walker 1989: 88). As most intermediate inputs used by U.S. MNEs are purchased domestically (Borga 2005),
increased sales of U.S. firms abroad also result in increased demand for intermediate inputs from other U.S.
firms (Dunning and Lundan 2008).
Different types of regional spillover effects can result from this. For instance, knowledge acquired abroad by
MNEs has the potential to spill over again in the home region. Globerman et al. (2000) find broad evidence in
Sweden that OFDIs operate as an important mechanism for the diffusion of technology from abroad. Criscuolo
(2009) observes similar effects in several European countries, suggesting that domestic firms access technology
through OFDI activities of MNEs that are based in the same country. OFDIs can also result in the upgrading of
home country production to more technologically advanced functions and may trigger the establishment of
specialized training or educational facilities (Blomstrom and Kokko 1998) or what Storper and Walker (1989)
call “office-based service industries” such as lawyers and consultants that provide intermediate services to MNEs.
Moretti (2010) finds in a convincing empirical study that for every high-skilled job created in the traded sector,
of which MNEs are an important part, an additional 2.5 jobs are created in locally traded goods and services.
Based on this discussion, we propose that OFDIs have a significant and robust impact on urban-regional income
levels.
Proposition 3a: OFDIs are ceteris paribus positively associated with urban-regional income levels.
Particularly, this association is robust to the inclusion of regional factor endowments and scale
effects.
From the above discussion, we expect that the income effects of OFDIs in the home economy do not spread
through lower-skilled labor and routine activities but particularly affect higher-skilled and more technologicallysophisticated activities.
Proposition 3b: The positive association between OFDIs and urban-regional income levels is ceteris
paribus stronger the higher the skill levels of workers.
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3.3

Geographical Distribution of OFDIs

A closer literature analysis suggests that the effects of OFDIs are not constant but mediated by numerous factors.
Specifically, a large body of work has demonstrated that the host location of an investment influences the
benefits accrued to the investing region. Firms gain greater benefit from investing in locations where they are
more easily able to access valuable knowledge (van Pottelsberghe de la Potterie and Lichtenberg 2001) and from
investing in more technologically developed locations (Ambos et al. 2006). Moreover, host country market size
and institutional environment have been identified to mediate the benefits of different investment locations
(Yang et al. 2008).
In this context, past work has tended to focus on national states and MNE locational decisions across them,
often distinguishing between investment in high-income and low-income countries (Blomström et al. 1997;
Harrison and Mcmillan 2006). However, such a perspective ignores the fact that MNEs do not randomly locate
within countries, but rather are drawn to the locational attributes of specific regions (Beugelsdijk and Mudambi
2014). Depending on their motivations for making outward investments, firms may, for instance, benefit from
locating in ‘global cities’ (Goerzen et al. 2013), industrial clusters (Li and Bathelt 2018) or near research
universities (Alcácer and Chung 2007).
Global cities, or more generally large, diverse, globally integrated urban regions, provide a number of incentives
to attract firms engaging in OFDIs. They represent locations with valuable market data (Ambos et al. 2006) that
allows firms to better serve their customers and can be used to establish global distribution networks (Goerzen
et al. 2013). They are also home to a variety of industrial activities from which firms can seek to source
sophisticated knowledge. Finally, large globally integrated cities may reduce entering firms’ “liability of
foreignness” (Zaheer 1995) due to their enhanced levels of global connections, service offerings for foreign
firms, openness and appreciation of international consumption (Goerzen et al. 2013). This leads to our next
proposition:
Proposition 4a: A large share of OFDIs into global hubs of knowledge creation and management
functions, or global cities, is ceteris paribus positively associated with urban-regional income.
However, we realize that global cities are a crude locational category and that OFDIs may create the most benefit
when located in regions with specific knowledge pools. If firms require highly sophisticated technology inputs,
the effects of OFDIs may thus be largest when they locate close to these knowledge assets, rather than in global
cities per se. Conversely, less advantageous locations for OFDIs may have little effect on a firm’s performance
(Cantwell and Mudambi 2005), and may collectively not support high income levels in the investing regions.

3.4

Industrial and Functional Composition of OFDIs

Aside from the specific host location, we expect that the economic effects of OFDIs in their home regions also
vary by industry and corporate function. In terms of function, different types of corporate activity have different
implications for the home firm (Singh 2007) – and collectively on the investing region. Past research suggests
that particularly in technologically advanced industries, firms use OFDIs as a means to access new technology
(Braunerhjelm and Svensson 1996; Li and Bathelt 2017) and that reverse technology transfer is strongest in
technologically advanced industries (Criscuolo 2009). Investments into knowledge-intensive corporate functions
thus reflect the desire of firms to access knowledge abroad. This may be transferred into the home region and
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generate growth triggers for additional production. Reverse knowledge flows can be expected to lead to increased
productivity of the parent firms and corresponding knowledge transfers may also spill over into the home region.
Related to this, we expect variations at the industrial level (Mansfield and Romeo 1984). A large proportion of
OFDIs in high-technology industries can be expected to trigger reverse knowledge flows and stimulate highwage industry growth. The effects of a large share of OFDIs into routinized functions and low-technology
industries can also be expected to have a positive impact on urban-regional incomes. Such investment may
either be a means to avoid high labor costs at home or escape unfavorable institutional conditions (Witt and
Lewin 2007). Several studies on the relocation of manufacturing to low-income countries from Italy (Elia et al.
2009), South Korea (Debaere et al. 2010) and the United States (Blomström et al. 1997) all found that opening
manufacturing plants abroad to avoid high factor costs at home is associated with decreased employment at
home. However, as low-wage jobs move out higher-paid ones remain in the region, and may even grow due to
the impacts discussed before, thus stimulating higher aggregate income levels, despite potential negative
employment externalities. This leads to our next propositions.
Proposition 4b: A large share of OFDIs in high-wage industries is ceteris paribus positively
associated with urban-regional income. A large share of OFDIs in low-wage industries has ceteris
paribus similar effects on urban-regional income, but for different reasons.
Finally, we also expect differences between fast-growing and slow-growing industries. Fast growing industries
are likely to be those in which firms can productively carry out production at home and thus investment abroad
may be complementary and directed toward new markets. Firms may engage in investments during periods of
rapid growth to access new markets and expand existing competencies (Barry et al. 2003). Conversely, we
suggest that OFDIs in declining or low-growth industries have adverse effects on urban-regional income, as
these firms may prepare to completely leave their home region. This gives rise to our last proposition:
Proposition 4c: A large share of OFDIs in growing industries is ceteris paribus positively associated
with urban-regional income, whereas OFDIs in declining industries are ceteris paribus negatively
related to urban-regional income.

4

Data and Methods

With these propositions in mind, we estimate the following regression equation for city j at time t, with t
running from 2005 to 2013:

(

) = (∑

)/
+

+

+ (∑

)/

+ (∑

+

)/

+
(1)

where our dependent variable

income in city j at time t.

Our key terms of interest

capita number of outward

(!"# ) is the natural log of median wage and salary
#
∑# * $%&'"( /)"# and ∑## * '%&'"( /)"# represent the per

and inward investments in city j cumulated from time t to t-2, respectively (e.g. for 2005, the cumulative number
of investments includes the totals for 2005, 2004 and 2003 divided by the 2005 population). + is a row vector
of investment-related variables cumulated in the same way that represents the variegated effects of
geographical, industrial and functional influences on urban-regional income CSAs (measured as a share of the
represents our baseline urban-regional endowment model. It
overall outward investments ,-./" in city j).
is a row vector of variables that capture differences in education levels, high-growth and high-wage industries,
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as well as agglomeration effects between CSAs. 0" is a fixed effect for each city j that allows us to account for
any unobserved time-invariant heterogeneity across cities that continuously fosters higher income in some cities
than others, 0# is a time fixed effect that accounts for shocks to all cities in any given year t, and 1"# is a
standard disturbance term for each city j and year t. The parameters α and β and parameter column vectors γ
and δ represent the regression coefficients to be estimated.
Geographic Unit of Analysis: As our unit of analysis, we focus on CSAs in the United States. CSAs are social
entities similar to labor market regions where we can expect local spillover effects. These are formed when two
or more micropolitan or metropolitan statistical areas, referred to as Core Based Statistical Areas (CBSAs), reach
sufficient spatial and economic integration to become functionally integrated (i.e. when a certain threshold of
workers in one CBSA commute to a core CBSA) (Wilson et al. 2012). In 2016, there were 171 CSAs in the United
States that covered about 80 percent of the total U.S. population. In our analysis, the investment variables were
computed using the 2016 CSA boundaries in each period to simplify interpretations while the endowment
variables refer to the CSA boundaries in a given year. We believe that bias from this should be minimal as
changes in CSAs mostly resulted from adding entirely new ones rather than shifting boundaries of existing ones.
Our total sample consisted of an unbalanced panel of 152 CSAs. Overall, 94 percent of all OFDIs covered in this
study originated from these CSAs and 83 percent of all IFDIs targeted these areas (computed from fDi Markets,
2017).
The dependent and independent variables used in this analysis were specified as follows (Table 1):
ln(MedianIncome): We used the median income from salary and wages as our dependent variable. This does not
include income from other sources like personal investments or government transfers and can be viewed as a
good indicator of the average person’s economic well-being. Data for this variable come from the American
Community Survey (ACS) 1 year estimates.
Base Model Variables: The independent variables that were central to our urban-regional endowment model
included as a measure of the skill base the share of the population with at least a college degree
(CollegeDegreeShare). In further analysis, we distinguish more precisely between the following skill levels: no
high-school diploma, high-school diploma, some college education, bachelor’s degree only, and graduate degree.
All these indicators originate from the ACS data. Further, we computed the share of employment in the 10
fastest-growing
(HighGrowthIndustryEmpShare)
and
in
the
10
highest-wage
industries
(HighWageIndustryEmpShare) at the NAICS 3-digit level. To identify whether an industry was growing or
declining, we calculated 3-year moving averages of employment growth for each year from the United States
Bureau of Labor Statistics Quarterly Census of Employment and Wages (QCEW). QCEW data has the advantage
that it is collected from unemployment insurance records and should thus be more accurate than self-reported
census data. However, since it does not provide 3-digit industry data at the CSA level, we had to use constituent
MSAs as a proxy. The identification of high-wage 3-digit NAICS industries, using the median annual wage from
the QCEW data, was as before based on 3-year moving averages. Finally, we used the natural logarithm of
population (ln(Population)) from the ACS to measure scale and agglomeration effects.
OFDIperCapita and IFDIperCapita: Our investment-related variables were derived from fDi Markets data on
greenfield investments between 2003 and 2017 (fDi Markets 2017). This database is updated daily with
information gathered from thousands of industry associations, news websites and firm websites, and is the most
comprehensive database on greenfield investments. The core investment variables in our analysis OFDIperCapita
and IFDIperCapita are defined as the numbers of inward and outward investments over the present and past two
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years divided by the population in the current year. This allowed us to account for the fact that the benefits of
each investment may not accrue immediately and may last beyond the year of the investment. In our robustness
checks, we tested alternative specifications. Because the database is continuously updated, data on older
investments is likely to be more reliable than data on more recent investments. With a 4-year period to safeguard
for ongoing corrections in the database and with our 3-year variable measures, our data analysis covers the
period from 2005 to 2013.

Table 1:

Variable Definitions and Sources

Variable

Definition

Source

ln(MedianIncome)

Natural logarithm of the median personal income from salary and wages

ACS

CollegeDegreeShare

Percent of population with a college degree

ACS

HighGrowthIndustryEmpShare

Percent of employment in the 10 fastest-growing 3-digit NAICS industries, smoothed
with 3-year moving averages

QCEW

HighWageIndustryEmpShare

Percent of employment in the 10 highest-wage 3-digit NAICS industries, smoothed with
3-year moving averages

QCEW

ln(Population)

Natural logarithm of the population

ACS

OFDIperCapita

Number of outward foreign-direct investments from the present and past two years
divided by the present year’s population

fDi

IFDIperCapita

Number of inward foreign-direct investments from the present and past two years
divided by the present year’s population

fDi

GlobalCityInvestShare

Percent of outward foreign-direct investments in the present and past two years in
global cities as defined by Beaverstock et al. (1999)

fDi

HighGrowthInvestShare

Percent of outward foreign-direct investments in the present and past two years in the
10 fastest-growing 3-digit NAICS industries, smoothed with 3-year moving averages

fDi/ QCEW

LowGrowthInvestShare

Percent of outward foreign-direct investments in the present and past two years in the
10 slowest-growing 3-digit NAICS industries, smoothed with 3-year moving averages

fDi/ QCEW

HighWageInvestShare

Percent of outward foreign-direct investments in the present and past two years in the
10 highest-wage 3-digit NAICS industries, smoothed with 3-year moving averages

fDi/ QCEW

LowWageInvestShare

Percent of outward foreign-direct investments in the present and past two years in the
10 lowest-wage 3-digit NAICS industries, smoothed with 3-year moving averages

fDi/ QCEW

Notes: QCEW = Quarterly Census of Employment and Wages, Bureau of Labor Statistics (2018); ACS = American Community Survey (1 year
estimates; United States Census Bureau, American FactFinder 2018); fDi = fDi Markets (2017).

Other Investment-Related Variables: According to our propositions, we derived 5 investment indicators as
additional independent variables to capture the geographical, industrial and functional composition of the CSAs’
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investment profiles. GlobalCityInvestShare measures the share of investments from a CSA in a given plus the past
two years that were directed to global cities. To separate global cities from non-global cities, we drew from
Beaverstock et al.'s (1999) list which has the advantage of being focused on advanced producer and corporate
services that play an important role in the case of greenfield FDIs to facilitate the absorption of local knowledge.
We used all 103 non-U.S. cities from this list. This indicator captures the advantages of investing in some cities
relative to others due to their position as central nodes in global and national economic networks with wide
market access. The other indicators were related to the industrial and functional composition of a CSA’s
investments. We calculated the share of investments in the 10 fastest-growing (HighGrowthInvestShare) and in
the 10 slowest-growing or declining (LowGrowthInvestShare) industries. As before, these are accumulated over
the present and past two years. We repeated this process in a similar way to determine the share of investments
in the 10 highest-wage (HighWageInvestShare) and the 10 lowest-wage (LowWageInvestShare) industries. Our
expectation was that investments in high-wage and in fast-growing industries are characteristic for firms that
intend to access knowledge abroad, and that such investments are not driven by factor costs associated with
employment losses at home. Because some 3-digit NAICS industries were not included among our investments
(19 out of 99), we only considered that top- and bottom-10 in those that were.
Descriptive statistics are shown in Table 2. Using these variables we ran a series of panel regressions and
conducted robustness tests to check for endogeneity and ensure stability of the results. We begin with presenting
some descriptive results.

Table 2:

Descriptive Statistics

Mean

Standard Deviation

Min

Max

- ln(MedianIncome)

10.386

0.127

9.83

10.821

- CollegeDegreeShare

26.271

6.304

12.2

43.8

- HighGrowthIndustryEmpShare

0.054

0.052

0

0.318

- HighWageIndustryEmpShare

0.033

0.029

0

0.281

- ln(Population)

13.667

1.176

11.678

16.972

- OFDIperCapita

17.866e-6

26.152e-6

0

189.420e-6

- IFDIperCapita

7.873e-6

7.222e-6

0

42.987e-6

- GlobalCityInvestShare

0.283

0.275

0

1

- HighGrowthInvestShare

0.062

0.126

0

1

- LowGrowthInvestShare

0.131

0.203

0

1

- HighWageInvestShare

0.159

0.233

0

1

- LowWageInvestShare

0.017

0.056

0

.5

Notes: All variables are measured in percentage except ln(MedianIncome), OFDIperCapita, IFDIperCapita and ln(Population). Data sources
are listed in Table 1.
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5

Results

5.1

Descriptive Statistics

Figure 2 pools all of the outward investments from the fDi Markets data to map the global distribution of the
number OFDIs originating from U.S. CSAs. Immediately it becomes evident that while OFDIs from the United
States are truly global, they have an uneven geography. In the period from 2003 to 2015, OFDIs were strongly
agglomerated in Europe and East Asia. Six foreign cities in particular were major recipients of OFDIs (highlighted
on the map): London, Shanghai, Singapore, Dubai, Hong Kong and Beijing (listed in order of magnitude) all
received over 400 investments during our study period. Within the United States, several important CSAs (also
highlighted) emerged as nodes of investing activity: New York, San Francisco, Boston, Los Angeles, Chicago and
Washington, DC each was the origin of over 1000 OFDIs. These cities were also some of the highest-income CSAs
in the United States and important centers of technologically-advanced economic activity.
Figure 3 shows the development of the number of OFDIs between 2005 and 2013 for the 6 CSAs with the highest
absolute investment activity in the United States, but now in per capita terms and in relation to the average
OFDI activity across all U.S. CSAs. The figure enables us to identify a preliminary relationship between city size
and OFDI activity. As expected, the large CSAs showed above-average investing activity, with San Francisco
dominating by a substantial margin. This supports prior claims regarding the importance of OFDIs in high
technology industries, in which San Francisco is highly specialized. It also hints at advantages of industry
agglomerations through sharing input suppliers, matching job offerings and demand and learning from each
other (Marshall 1920; Duranton and Puga 2004). Put differently, there appears to be a relationship between
agglomeration economies, urban-regional income and OFDI activity.
In Figure 4 and Table 3, we examine the relationships between all of the variables. Figure 4 plots simple pooled
OLS regressions with ln(MedianIncome) regressed on each independent variable. It should be noted that the
plots for OFDIperCapital and IFDIperCapita are this time constructed to fit the entire scale, as opposed to Figure
1. The scatterplots in Figure 4 all indicate that a linear regression approach is justified as a method and that
there are no obvious outliers or anomalies that could bias the regression results. We conducted variance inflation
factor (VIF) tests for all dependent variables in Table 3, but with the highest value being 2.205 we did not find
indication for multicollinearity. Additionally, as an important aspect of analyses with a time series component,
we also performed extensive tests of unit root processes in our data, which would necessitate different treatment
to produce consistent estimates, but found no evidence of non-stationarity in any of our variables.
All variables were positively associated or had no significant relation with the dependent variable. Of the base
model variables, the skill and scale variables CollegeDegreeShare and ln(Population) had the strongest
relationship with ln(MedianIncome), with correlation coefficients of 0.779 and 0.644 respectively. Of the
investment variables, OFDIperCapita and GlobalCityInvestshare are also strongly associated with urban-regional
income, with correlation coefficients of 0.549 and 0.373 respectively.

Notes: Each circle represents a U.S. CSA or a foreign city. Destination Location refers to the foreign recipient of U.S.-based OFDIs and Origin Location to the U.S. CSAs in which the OFDIs originated. Destination and
origin locations with a particularly high volume of OFDIs are highlighted. Circles for destination and origin locations are not on the same scale. Data come from the fDi Markets (2017).

Figure 2:

Origin and Destination Locations of the Number of U.S.-based Outward Foreign-Direct Investments, 2003-20
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Notes: Average refers to the mean for all CSAs in each year. Cities are listed corresponding to their starting point on the y-axis. Data come
from the fDi Markets (2017).

Figure 3:

5.2

Time Series of the Cumulative Number of Outward Foreign-Direct Investments per Capita in the Top 6
U.S. CSAs, 2005-2013

Main Estimates

Table 4 reports our main fixed-effects estimates of our panel regressions from equation (1). In Model 1 we first
tested the significance of regional endowments on urban-regional income. All results were significant, indicating
that CollegeDegreeShare, HighGrowthIndustryEmpShare and HighWageIndustryEmpShare positively effected
ln(MedianIncome). This strongly supported proposition 1a, suggesting urban-regional income levels increase
with a stronger skill base and a large share of fast-growing and technologically-advanced (high-wage) industries.
In Model 2, ln(population) was added as a scale variable to capture agglomeration effects. The variable was also
highly significant and supported proposition 1b, while other variables remained stable. This provided strong
support for our base model suggesting that urban-regional income is positively affected by advantageous
regional endowments and scale, with an adjusted R-squared value of 0.213.
In the next step, we added our main regional investment variables OFDIperCapita and IFDIperCapita to the base
model. Models 3 and 4 present the results (first with and then without scale effects) and provide striking
evidence for propositions 2 and 3a. As expected, the coefficients for both investment variables were positive
and highly significant suggesting that urban-regional income is not only influenced by factor endowments and
scale effects but also by the engagement and participation in global linkages and networks as measured by
inward and outward investments. The adjusted R-squared value in Model 4 (0.233) was also significantly higher

Notes: Data sources are listed in Table 1.

Figure 4:

Scatterplots and Simple Linear Regressions of ln(MedianIncome) over all Other Variables for U.S. CSAs, 2005-2013

Table 3:

Correlation Table

Variable

1.

2.

3.

1. ln(Median
Income)

1

2. CollegeDegree
Share

0.779

1

3. HighWage
IndustryEmpShare

0.165

0.001

1

4. HighGrowth
IndustryEmpShare

0.138

0.084

0.239

4.

5.

6.

7.

8.

9.

10.

11.

VIF Test

1.748
1.118
1

1.089

5. ln(Population)

0.644

0.585

0.142

0.092

1

6. OFDIperCapita

0.549

0.462

0.05

0.077

0.534

1

7. IFDIperCapita

0.206

0.234

-0.018

0.087

0.282

0.172

1

8. GlobalCity
InvestShare

0.373

0.420

0.052

0.055

0.444

0.264

0.162

1

9. HighGrowth
InvestShare

0.089

0.129

0.106

0.102

0.210

0.155

-0.033

0.175

1

10. LowGrowth
InvestShare

0.086

0.152

-0.084

-0.056

0.132

0.115

0.164

0.230

-0.027

1

11. HighWage
InvestShare

0.083

0.110

0.079

0.092

0.216

0.249

0.030

0.309

0.448

0.038

1

12. LowWage
InvestShare

0.127

0.087

-0.054

-0.041

0.288

0.067

0.085

0.112

0.077

0.030

-0.022

Notes: Data sources are listed in Table 1.

12.

2.205
1.531
1.133
1.455
1.304
1.096
1.412
1

1.140
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than in the previous models. This is a stunning result that requires questioning some current perspectives in
populist politics. Interestingly, once we added scale as a control variable, the magnitude of the coefficient of
IFDIperCapita was substantially reduced while the OFDIperCapita coefficient increased slightly and the standard
error decreased. As we explored further in the robustness checks, it is possible that IFDIs are simply attracted
to higher income cities and thus lose significance as we are better able to isolate the effect of IFDIs alone.
While the coefficient for inward investments remained substantially larger (2-3 times as a large) than that for
outward investments, we have to keep in mind that the overall level of investment activity was substantially
higher for OFDIs compared to IFDIs by a factor of 2-3. As such, our model provided strong evidence that the
overall impact of OFDIs on urban-regional income was at least as high and in some cases even higher than that
of IFDIs – a finding that was not expected at the outset of this study but one that we deciphered in our
conceptual debate. Put differently, if a CSA in Model 4 moved from the 1st to the 3rd quartile of the FDI
distributions, the average worker in an average city with a median wage and salary income of $32,402.80 per
year could expect an annual $446.31 income increase from changes in outward investments and an annual
$313.22 increase from increased inward investments.

Table 4:

Main Fixed-Effects Estimates for Determinants of Median Income in U.S. CSAs, 2005-2013

Variable

Model 1

Model 2

Model 3

Model 4

Model 5

- CollegeDegree
Share

0.018***
(0.002)

0.015***
(0.002)

0.015***
(0.002)

0.013***
(0.002)

0.013***
(0.002)

- HighGrowth
IndustryEmpShare

0.111***
(0.026)

0.100***
(0.023)

0.093***
(0.025)

0.087***
(0.023)

0.094***
(0.023)

- HighWageIndustry
EmpShare

0.421**
(0.209)

0.360*
(0.194)

0.430**
(0.208)

0.376*
(0.195)

0.323*
(0.195)

0.154***
(0.033)

0.153***
(0.030)

- ln(Population)

0.168***
(0.036)

- OFDIperCapita

540.469**
(221.456)

544.693***
(193.317)

520.932***
(189.784)

- IFDIperCapita

1757.973***
(411.837)

1264.674***
(400.740)

1055.309***
(385.599)

- GlobalCity
InvestShare

0.016
(0.011)

- HighGrowth
InvestShare

-0.055***
(0.020)

- LowGrowth
InvestShare

-0.018**
(0.008)

- HighWage
InvestShare

0.003
(0.009)

- LowWage
InvestShare

0.023
(0.021)

Adj. R2

0.140

0.213

0.173

0.233

0.255

Observations

915

915

915

915

915

Notes: Time and CSA fixed-effects regressions on dependent variable ln(MedianIncome). Significance levels: *** p<0.01; ** p<0.05; * p<0.1.
Heteroscedasticity and autocorrelation consistent standard errors are reported in parentheses. Data sources are listed in Table 1.
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Model 5 in Table 4 incorporated the full list of investment-related variables that speak to the specific effects of
outward investment activity on urban-regional income. Notably, the coefficients of all base model variables
remained stable compared with the previous models. The coefficients of all base model and main investment
variables were positive and, with the exception of HighWageIndustryEmpShare, highly significant. Again, we
found the magnitude of the effect of IFDIperCapita declined compared to Model 4, while OFDIperCapita remains
robust. Overall, this suggests that urban-regional income was positively impacted by strong factor endowments,
scale effects and inward and outward investment activity.
The findings for the other investment-related variables in Model 5 were a little more varied but generally
supported our main propositions regarding the important role of outward investment activity on urban-regional
income. The coefficient for GlobalCityInvestShare was positive but not significant. We thus did not find strong
support for proposition 4a, which argues that increased investments in global cities, which often function as
hubs of innovation and market knowledge, is positively related to urban-regional income. In other words, the
effects of investments in global cities were in our model not higher than those in other target regions. This may
be an effect that is more important at advanced stages of investment activity but would require further analysis.
The results for HighWageInvestShare and LowWageInvestShare were also positive but not significant. While the
positive coefficient speaks to proposition 4b that OFDIs by both the most technologically sophisticated and the
least technologically advanced industries have a positive impact on income levels (albeit for different reasons)
the lack of statistical significance did not allow us to conclusively support proposition 4b. Again, this appears
to be an aspect that should be studied more closely in future research.
As suggested in proposition 4c, LowGrowthInvestShare was negatively and significantly related to urban-regional
income. This corresponds well with the idea that outward investments by low-growth industries will be made to
escape high factor costs and poor institutional conditions in the United States, eventually having a negative
impact on urban-regional incomes (for instance by relocating jobs and increasing unemployment levels).
Unexpectedly, we found that HighGrowthInvestShare was also negatively and highly significantly related to
urban-regional income. This contradicted the second part of proposition 4c, and suggested outward investments
in high-growth industries provoke decreasing income levels. An explanation for this may be due to reverse
knowledge flows in the global economy still being relatively low and that the respective firms were involved in
relocating particularly labor-intensive operations. We should also keep in mind that this did not go along with
an absolute decline in incomes but simply lowered the otherwise very strong general impact of OFDI activity on
urban-regional incomes. Overall, while we did not find support for propositions 4a and 4b and mixed evidence
regarding proposition 4c, our evidence for proposition 3a remained forceful and reinforced our conceptual
discussions that suggested a highly significant positive influence of outward investment activity on urbanregional income levels.
To investigate proposition 3b, which suggests that the positive impact of OFDI activity on income is stronger
the higher the skill levels of workers, we ran another set of regressions. Table 5 shows the coefficients for the
base model and the main investment variables in disaggregated form for 5 different education categories,
ordered by increasing education level from workers without a high-school diploma (Model 1) to workers with
graduate degrees (Model 5). The results of this analysis supported proposition 3b that income effects related to
foreign investment activity particularly benefits workers with a high education level. Generally, we found highly
significant coefficients for all variables only in Model 5 for workers with graduate degrees. Also, the magnitude
of the variable coefficients was highest in Model 5 (it should be noted that the fluctuation of results in Table 5
was most noticeable for IFDIperCapita, with even a negative coefficient in Model 3). This suggests that the
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positive impact on urban-regional income from favorable regional factor endowments, scale effects and inward
and outward investment activity is strongest for the most highly skilled workers. It is also interesting to note
that the adjusted R-squared values consistently increased with increasing education level, from -0.183 for
workers without high-school diploma to 0.144 for workers with graduate degrees. Together, these results indicate
that both conventional models of regional economic development, as well as a model incorporating international
linkages, have little explanatory power for the incomes of people with the least education. This is worrisome in
that it suggests that conventional policy measures to strengthen regional economies and create international
linkages may not reach those workers that most need positive income development.

Table 5:

Fixed-Effects Estimates for Determinants of Median Income in U.S. CSAs by Education Levels, 20052013

Variable

Model 1

Model 2

Model 3

Model 4

Model 5

No high-school
diploma

High school
diploma

Some college
education

Bachelor degree
only

Graduate degree

- CollegeDegreeShare

0.000
(0.004)

0.003
(0.002)

0.002
(0.002)

0.010***
(0.002)

0.014***
(0.002)

- HighGrowth
IndustryEmpShare

-0.043
(0.064)

0.066*
(0.038)

0.060**
(0.028)

0.089***
(0.032)

0.119***
(0.034)

- HighWageIndustry
EmpShare

0.573
(0.369)

0.364
(0.256)

0.299
(0.197)

0.407**
(0.169)

0.272**
(0.133)

- ln(Population)

0.080
(0.054)

0.158***
(0.054)

0.083***
(0.029)

0.163***
(0.043)

0.172***
(0.034)

- OFDIperCapita

486.412
(506.114)

187.248
(285.918)

346.437*
(186.842)

352.556
(267.41)

1180.824***
(285.506)

- IFDIperCapita

1181.669
(1156.447)

551.856
(583.446)

-194.216
(411.229)

2150.256***
(449.697)

2188.851***
(598.146)

Adj. R2

-0.183

-0.094

-0.142

0.081

0.144

Observations

915

915

915

915

915

Notes: Time and CSA fixed-effects regressions on dependent variable ln(MedianIncome). Models were run separately for various education
levels. Significance levels: *** p<0.01; ** p<0.05; * p<0.1. Heteroscedasticity and autocorrelation consistent standard errors are reported
in parentheses. Data sources are listed in Table 1.

5.3

Robustness Checks

We checked the robustness of our results in several ways. First, we tested alternative specifications of our
dependent variable and different statistical estimators. Next, we addressed potential endogeneity concerns with
instrumental variables models.
(i) FDIs Between and Within Cities and Alternative Variable Specifications
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As a first check, we looked at the pooled regressions as in Figure 1 to illustrate that differences in the effect of
OFDI and IFDI activities within or between cities did not impact our findings. The relatively steep slope and
strong R-squared in the simple linear regression of income on OFDIperCapita may either indicate a strong
relationship between OFDIs and income within cities or between them. Indeed, the strong support for the
relationship between IFDIperCapita and ln(MedianIncome) in our panel regressions seemed tenuous in light of
the very low R-squared in the simple linear regression in Figure 1. This indicates that IFDIs may have a positive
effect within CSAs, but do not explain much difference in income levels between them. In the case of OFDIs,
the high R-squared value in the simple linear regression, combined with its significance in the within CSA fixedeffects model estimates in Table 4, suggests that OFDIs both explain rising incomes within CSAs and differences
across them. We explored this in more detail in Table 6.

Table 6:

Alternative Estimates for Determinants of Median Income in U.S. CSAs, 2005-2013

Variable

Model 1

Model 2

Model 3

Model 4

Model 5

Simple pooled
OLS

Between-effects
(across CSA
averages)

2013 with
cumulated
investment, OLS

Same-year
investment, fixedeffects

Unemploy
mentRate, fixedeffects

- Constant

9.758***
(0.081)

9.912***
(0.083)

9.918***
(0.108)

- CollegeDegree
Share

0.012***
(0.002)

0.012***
(0.001)

0.012***
(0.002)

0.015***
(0.002)

0.203***
(0.076)

- HighGrowth
IndustryEmpShare

0.071**
(0.033)

-0.254
(0.313)

-0.248
(0.340)

0.086***
(0.024)

10.278***
(1.009)

- HighWageIndustry
EmpShare

0.580***
(0.19)

0.762***
(0.203)

0.919***
(0.227)

0.369*
(0.193)

1.069
(4.826)

- ln(Population)

0.021***
(0.007)

0.010
(0.007)

0.010
(0.009)

0.165***
(0.035)

5.859***
(1.217)

- OFDIperCapita

685.5***
(229.777)

813.341***
(298.428)

355.915**
(173.367)

1063.942***
(356.87)

22110.218
(13895.778)

- IFDIperCapita

-197.463
(958.534)

-552.263
(900.229)

-66.236
(386.405)

1416.595**
(592.008)

94866.201***
(20705.175)

Adj. R2

0.676

0.613

0.603

0.225

0.085

Observations

915

152

148

915

915

Notes: Dependent variable: ln(MedianIncome), except for model 5 where UnemploymentRate from the ACS was used. Model 2 uses a betweeneffects estimator that runs an OLS regression for averages of all variables for each CSA. OLS = ordinary least squares. Significance levels:
*** p<0.01; ** p<0.05; * p<0.1. Heteroscedasticity and autocorrelation consistent standard errors are reported in parentheses. Data sources
are listed in Table 1.

Model 1 in Table 6 displays a simple pooled OLS regression with the base model and OFDIperCapita and
IFDIperCapita. In this case, the coefficient of IFDIperCapita became negative and was not significantly related
to income, while OFDIperCapita remained positive and highly significant. This relationship was corroborated by
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Model 2 that applied the between effects estimator, which uses CSA averages over time for all variables in the
estimation. The results again indicated a highly significant positive impact of OFDIperCapita on the income
variable, while IFDIperCapita remained negative and insignificant. As an additional check of this relationship,
we ran a model with accumulated per capita investments over the entire period from 2003 to 2013 and all other
variables for 2013 only, as shown in Model 3. Again, OFDIperCapita remained positive and highly significant and
IFDIperCapita was negative and insignificant. These results support our main proposition suggesting that the
extent to which a city’s firms make OFDIs significantly determines income differences across U.S. cities, while
this is not necessarily the case, or inconclusive, for IFDIs.

Models 4 and 5 check the stability of our findings by using alternative ways of estimating different variables.
Model 4 only incorporated the number of investments per capita made in the same year (instead of incorporating
the past 3 years of investments). Fixed-effects estimates suggested that both OFDIperCapita and IFDIperCapita
were robust to this alternative specification and similar to the results in Table 4. In Model 5, we changed our
dependent variable, using instead a CSA’s unemployment rate as the dependent variable from the ACS. The
results suggest that OFDIperCapita did not significantly impact unemployment levels while IFDIperCapita
appeared to increase unemployment. This may be because IFDIs in the U.S. were more capital- than laborintensive and thus did not create many jobs and may even have crowded out domestic investments. This strongly
supports our findings regarding the role of OFDIs as a catalyst for urban-regional income levels and casts doubt
on rather negative views on OFDIs in current populist policies. Importantly, further analysis showed that the
significance levels of all coefficients for the unemployment regressions were very robust across different skill
levels suggesting that while OFDIs did not positively impact the incomes of those at the lower end of the
distribution, they also did not result in increased unemployment.

(ii) Endogeneity Checks
While our fixed-effects estimates accounted for a range of unobserved time invariant factors, there were still
potential endogeneity issues. First, we wanted to rule out that IFDI and especially OFDI activities could be the
outcome of another variable that is the real causal determinant of rising incomes. In that case, international
investments may be the result of other influences which in turn are responsible for income increases. Second,
it may be quite reasonable to assume both that (i) high-income large CSAs will engage in more OFDIs because
they host more competitive firms and create knowledge advantages and (ii) foreign firms will be attracted to
high-income CSAs which may have larger markets and better knowledge ecosystems. This would result in
simultaneity bias. While our conceptual argument regarding the impact of OFDIs on urban-regional income levels
is a strong check against endogeneity itself, instrumental variables models allow us to be more confident about
the direction and sources of causation.
We tested our model with two instrumental variables estimators as shown in Table 7. First, we used the 2-stage
least squares (2SLS) estimator to test the robustness of our findings. The 2SLS estimator regresses the potentially
endogenous variable on 1 or more instrumental variables and then plugs the fitted values from that regression
back into the main equation to be estimated (see Angrist and Pischke 2009 for a more detailed explanation). A
good instrumental variable needs to be both correlated with the potentially endogenous variable but also
independent of the error term in the equation (i.e. to not cause the variation in the dependent variable). To
instrument for OFDIperCapita, we used the log of all wages paid in the 4-digit NAICS industry 5411 (Legal
Services) in each CSA’s constituent MSAs in each year with the QCEW data. We applied this as an instrument as
MNEs often rely on legal services to help them navigate foreign laws and regulations so it ought to be correlated
with stronger OFDI presence. This subsector is also relatively small and increases in it alone should not cause
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wages to rise in a given CSA. Model 1 shows the results of this procedure. We found that the instrumented
results remained largely the same as before. Particularly, the cross-sectional effect of OFDIperCapita remained
positive and significant as in Table 4 while the coefficient of IFDIperCapita was negative and insignificant.

Table 7:

Instrumental Variable Estimates for Determinants of Median Income in U.S. CSAs, 2005-2013

Variable

Model 1

Model 2

Pooled 2SLS

One-step system GMM

- Constant

9.981642***
(0.160864)

- CollegeDegreeShare

0.010616***
(0.001387)

0.007***
(0.001)

- HighGrowthIndustry
EmpShare

0.035784
(0.062037)

-0.032
(0.054)

- HighWageIndustry
EmpShare

0.658792***
(0.127443)

0.454***
(0.125)

- ln(Population)

0.004046
(0.011027)

0.014**
(0.006)

- OFDIperCapita

2637.76744**
(1157.34531)

373.951***
(110.824)

- IFDIperCapita

-337.288207
(417.765123)

-478.036
(351.065)

- Lagged ln(MedianIncome)

0.381***
(0.086)

Adj. R2

0.561

Weak instruments F

17.339

Sargan p-value

0.433

AR(2) p-value

0.487

Observations

840

763

Notes: Dependent variable: ln(MedianIncome). Significance levels: *** p<0.01; ** p<0.05; * p<0.1. Heteroscedasticity and autocorrelation
consistent standard errors are reported in parentheses. 2SLS = 2-stage least squares regression: For the 2SLS model, we use as an instrument
for OFDIperCapita the natural log of wages paid in the legal services industry. GMM = generalized method of moments: This method uses
lags of endogenous variables as instruments. We use all available lags starting at t-2 of Lagged ln(MedianIncome), OFDIperCapita and
IFDIperCapita and we collapse the instrument matrix. The weak instruments F test tests the strength of the instrumental variable in the first
stage regression. The Sargan statistic tests over-identification using as a null hypothesis that the model is over-identified. The AR(2)
statistic is a test of 2nd-order autocorrelation of which there does not appear to be evidence for. Data sources are listed in Table 1.

Another potential problem is that the present income values will likely be influenced by past income. In light
of this, we included a dynamic dependent variable in Model 2 on the right hand side of equation 1 to assist in
accounting for potential simultaneity bias. This requires special techniques, however, because our dependent
variable is now correlated with the error term. We thus used the generalized method of moments (GMM) system
estimator proposed by Arellano and Bover (1995) and Blundell and Bond (1998). The advantage of this estimator
is that it allows us to use lagged values of endogenous variables as instruments. With this, we used all available
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lags starting at t-2 of our lagged dependent variable, OFDIperCapita and IFDIperCapita as instruments for
themselves and collapsed the instrument matrix to avoid over-fitting of endogenous variables with too many
instruments. Model 2 presents the results of this estimation method, which were similar to the ones in Model 1
and in the models of Table 6. The insignificant Sargan test of over-identification and the insignificant test for
2nd-order autocorrelation suggested that, as was our objective, our instruments were not associated with the
error in our model. The results of Model 2 indicated that while the “within” effect of OFDIperCapita is robust to
the inclusion of a lagged dependent variable and instrumental variables, it is not for IFDIperCapita. This result
was robust to using a range of lag structures, with or without collapsing the instrument matrix. While the results
for IFDIs were therefore inconclusive, the pooled 2SLS and GMM estimates provided support for the impact and
influence OFDI activity had on urban-regional income levels. While both methods should be used with care, we
think that when combined with strong conceptual support for the influence of OFDIs on regional income levels,
our main results do not suffer from endogeneity bias.

6

Conclusion and Discussion

The results presented in this paper provide initial evidence of a causal relationship between OFDIs and regional
income levels – a relationship that has unjustifiably been neglected in the literature. On the one hand, we
provided strong evidence that for U.S. CSAs, differences in urban income levels are not just a consequence of
regional factor endowments and agglomeration economies, but that IFDI and particularly OFDI activities play
an important role in explaining income differences between regions. Our study provided particularly convincing
evidence that OFDIs should be viewed in a new light: as a catalyst of urban-regional income growth.
On the other hand, support to suggest that the effects of OFDIs also vary along geographical and industrial
dimensions was somewhat mixed. Part of this might be a result of the type of investments we used in this study.
The inclusion of mergers, acquisitions and joint ventures, aside from greenfield investments, would likely yield
stronger effects of these variables on regional development. In addition, using percentages of investments as
we do in this paper is also limited in that it does not consider the roles of global connectivity in urban regions
with a small number of very expensive OFDIs for instance in large-scale manufacturing and mining activities.
Our approach prioritizes knowledge-based investments that are smaller and less expensive, albeit not necessarily
less risky. Future research might attempt to overcome related issues by using a broader approach and applying
it to multiple economies.
Out of our investment related variables, we particularly think GlobalCityInvestShare merits further attention.
While 2926 OFDI host cities were represented in our dataset, the 103 global cities identified in this study
received 47 percent of all investments in our database. When we ran our full model with all investment variables
without accumulating, as in Model 5 of Table 4, GlobalCityInvestShare was statistically significant. While not the
main concern in this paper, it is possible that the cities in Beaverstock et al.’s (1999) list did not capture the
full extent to which accessing international knowledge pools benefit the investing region. Experimenting with
alternative ways of identifying global cities, or beneficial investment locations more generally, may yield
positive results.
A limitation of this study is also that we aggregate variables like income at the urban-regional level. As was
illustrated by the estimates across education levels in Table 5, there is a great deal of variation in how OFDIs
affect development depending on specific characteristics in part of the population. Our finding that workers
with graduate degrees appear to capture the majority of the benefit from OFDIs corroborates our proposition
that these investments have the largest positive effect for highly skilled workers, but seems to provide evidence
against the existence of spillovers to less-skilled workers. These results are particularly important from a public
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policy perspective as they suggest that the U.S. urban-regional system is plagued by inherent processes related
to OFDIs that deepen inequality levels between skilled and unskilled workers within cities. Without access to
panel data at an individual worker level, we were unable to explore more deeply how OFDIs affects workers’
wages over time. Using publically available cross-sectional data to examine the relationships between foreign
investments, economies of scale and income is another potential avenue for inquiry.
This study has also focused on MNEs, yet how the investment dynamics described in this paper interact with
firms that only operate domestically is another avenue for further inquiry. Past analyses have suggested that
knowledge acquired by MNEs spills over to local firms in the home region (Criscuolo 2009; Globerman et al.
2000) and that the success of new small firms relies on their ability to access remote sources of knowledge
(Maskell 2014). Our research suggests that OFDIs raise the wages of the most skilled workers, and this likely
spills over to similar workers in firms that only have domestic operations.
In turn, this research contributes to our understanding of how both global linkages and local agglomeration
forces shape regional development. As demonstrated in Figure 3, large cities with significant industrial
agglomerations engage in both high absolute and relative amounts of OFDIs. Economies of scale and global
linkages forged through OFDIs appear to work in concert to shape economic development, and the knowledge
and employment effects of OFDIs appear to shape the entirety of regional economies. Moreover, while we think
we demonstrate a clear case for an effect of OFDIs on regional income, it also appears to be the case that OFDIs
and regional income are subject to a co-evolutionary process that we have only begun to elucidate in this paper.
Again, using data on individual workers could also help us triangulate between OFDIs, economies of scale and
regional development.
There are substantial policy implications from this research, stemming from its implications for both inter- and
intra-regional inequality. Our results suggest that fears about OFDIs moving jobs abroad may normally not be
warranted. At the same time, some concerns for how these international linkages change the distribution of
wages between low- and high-skilled workers appear legitimate. Policymakers may seek to increase OFDIs to
raise overall wages, while also identifying strategies to reduce the negative distributional effects. As Dunning
and Lundan (2008) note, whether OFDIs are “good” or “bad” takes on a new meaning when considering whether
firms can afford not to engage in them. OFDIs help MNEs gain access to foreign markets, access knowledge and
maintain international competitive positions. If MNEs were not to engage in international investments, an
alternative scenario is that they simply move abroad entirely or go out of business. We believe policymakers
ought to seriously consider these possibilities in identifying regional FDI-related policies.
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