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Abstract

We explore the location decisions worldwide for Norwegian outward FDI from 1990

to 2005. In line with the previous literature we find that the presence of Norwegian

investors belonging to the same industry in a potential host country increases the likeli-

hood of that country being chosen for new investments undertaken by other Norwegian

investors. Moreover, we find that recent Norwegian activity is more important for the

location decision when institutional quality in the host is lower. This result supports our

hypothesis that information sharing among firms in Norway plays a role when these select

the localization for their foreign activity.

JEL Classifications:

1 Introduction

In this paper we examine the location choices of outward foreign direct investment (FDI) by

Norwegian firms. Our interest lies in how previous investments by Norwegian firms affect

the location decisions of subsequent Norwegian firms that invest abroad. Several empirical

studies of the localization pattern of FDI find evidence of clustering. Clustering is typically

explained by agglomeration (Head, Ries and Swenson 1995, Head and Mayer 2004, Gross, Raff

∗Norwegian School of Economics and Business Administration, Helleveien 30, 5045 Bergen, Norway; email:
ragnhild.balsvik@nhh.no

†Chr. Michelsen Institute,P.O.Box 6033 Bedriftssenteret, 5892 Bergen, Norway; email: line.tondel@cmi.no

1



and Ryan 2005 and Devereux, Griffith and Simpson 2007). In general, agglomeration refers to

externalities that are an increasing function of the number of firms within a geographic area;

providing access to a pool of specialized labour and intermediate inputs, and the potential for

technological spillovers. However, an alternative explanation for the clustering of firms could be

information sharing. That is, investors get access to information about potential host countries

from other investors who have already invested in those host countries (Bloningen, Ellis and

Fausten, 2005). The availability of information about business opportunities and operating

know-how attracts investments and serves as a location advantage for the host country. We use

country level data on institutional quality in order to separate agglomeration externalities and

information sharing as explanations of clustering in FDI localization behavior. The analysis is

based on a firm level panel-data set that provides information about all ownership interests of

Norwegian firms abroad in the years from 1990 to 2005. We study the location choice for 2625

new investments undertaken in 89 different host countries.

Information flows are inherently unobservable to researchers. This makes it very difficult

to empirically assess how access to information and information sharing affect a firms’ invest-

ment decision. One approach is to identify the networks through which information is assumed

to travel. The importance of business and social networks in overcoming informal barriers to

international trade is increasingly recognized. Rauch (2001) makes reference to personal com-

munications with industry observer David McKendrick who argues that among the decision

makers that contributed to the rapid spread of Singapore as a popular site for FDI were many

”former employees of IBM”. The Japanese keiretsu system is one common example of an ob-

servable business group that have been the subject of analysis. Most studies using information

about keiretsu membership in order to explain FDI location desicions focus on agglomeration

externalities (e.g. Belderos and Sleuwaegen 1996, Head et al.. 1995 and Head and Mayer 2004),

but the recent study by Bloningen et al. (2005) also points to the information sharing role of

keiretsus. Bloningen et al. (2005) argue that it is possible to disentangle agglomeration exter-

nalities and information sharing effects from previous Japanese FDI on the location decisions of

new Japanese FDI. They separate the effect from vertical and horizontal keiretsu membership
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and they also distinguish between the stock and flow of previous investments.1 Their argument

is, on the one hand, that the effect on the location choice from agglomeration externalities

should primarily be captured by affiliates established by vertical keiretsu members in a host

region due to the supplier-buyer relationship between firms of the same vertical keiretsu. The

effect of access to information about the host country on the other hand, should come mainly

from recent investments made by horizontal keiretsu members. Thir argument is that investors

with recent experience possess more information that is relevant for location choices, and mem-

bers of the same horizontal keiretsus are active in unrelated industries. A clustering of firms

from unrelated industries should not give rise to agglomeration externalities.

In our study we consider how information is spread among investors from the same source

country. Empirical studies such as Crozet, Mayer and Muchielli (2004) and Du, Lu and Tao

(2008) find that agglomeration forces are stronger between investments from the same source

country than from other foreign investments. There is also anecdotal evidence that foreign

investors find the presence of other investors from their country of origin helpful. The value

of establishing a network for sharing of information and experience is also recognized by the

Norwegian government. The organization Innovasjon Norge, owned primarily by the Norwegian

chamber of commerce, has been established aimed at assisting Norwegian firms in several man-

ners, including their efforts to invest abroad.2 For the latter purpose Innovasjon Norge offers

a broad network through Norwegian embassies.A further example of a network established to

provide Norwegian investors with information when investing abroad is the project established

by the Norwegian business organization (NHO) in Uganda. NHO has appointed an experienced

former CEO to assist Norwegian firms who want to establish affiliates in Uganda. Several of

the Norwegian investors are located in a common office space, even though they are active in

different industries such as construction, architecture and forestry.3 The informational assis-

1Horizontal keiretsus are groups of firms in often unrelated industries which are grouped around a large
bank or trading company. In a vertical keiretsu a number of upstream suppliers are centered around a large
downstream firm, and the suppliers work closely with the large downstream firm in the design and delivery of
specialized components. It is therefore likely that there are substantial gains from co-location when firms from
the same vertical keiretsu invest abroad.

2The webpage of Innovasjon Norge is http://www.innovasjonnorge.no/default.aspx
3From e24, a Norwegian internet business newspaper 13.10.2009: http://e24.no/naeringsliv/article3319127.ece
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tance has been deemed so successful that the Norwegian development aid agency (NORAD)

wants to extend this type of project to neighboring Kenya and Tanzania.

In line with Bloningen et al.. (2005) and Araújo (2009) we argue that information about

conditions in potential host countries that may reduce uncertainty about profit opportunities

or reduce costs when establishing an affiliate is most relevant and up to date when coming from

other domestic firms that have recently invested in a country. We complement Bloningen et

al.. (2005) by using data on the country of destination for all Norwegian FDI from 1990 to

2005. While Bloningen et al.. (2005) aggregate Japanese location decisions across the world

into 11 different regions, we model location into 89 different countries. Unlike Bloningen et al..

(2005), we cannot observe any formal networks among Norwegian firms. The novelty of our

approach is that we use data on institutional quality to separate the effect from agglomeration

externalities and information sharing. Although the relationship between inward FDI flows and

the institutional quality of host countries has been the subject of several empirical studies, see

for example Wheeler and Moody (1992), Kinoshita and Campos (2003) and Bénassy-Quéré,

Coupet and Mayer (2007), we are only aware of one study that attempts to assesses the impact

of institutional quality versus agglomeration forces in the location of FDI. This is the work of

Du et al.. (2007) which focuses on the spatial distribution of FDI from the US, EU, Japan and

Korea across regions in China. Although they do not distinguish agglomeration externalities

and information sharing as separate effects on location choice, they find that the agglomeration

effect is stronger when institutions are weaker, and accrue this effect partly to information

sharing among foreign investors being more important when institutions are worse.

In this paper, we argue that on the one hand, information about a host country (before

setting up operations) is more valuable to potential investors when the institutional environment

in the host country is weak, the business environment is less transparent, and corruption is

regarded as a problem. On the other hand, the potential to benefit from pure agglomeration

externalities such as thick labour and input markets should be less sensitive to the institutional

environment in the host country. We investigate these hypotheses by including the interaction

between institutional quality of the host and the number of Norwegian firms already present

in the host country in our conditional logit estimates of location choice. We find evidence that
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the presence in a host country of other Norwegian investors operating within the same sector

in Norway is more important for the location of new FDI by Norwegian firms in host countries

with low institutional quality.

The rest of the paper proceeds as follows. Section 2 gives a short overview of related

literature. Section 3 provides an overview of Norwegian foreign direct investment in the period

from 1990 to 2005. In section 4 we give an outline of our empirical methodology, while section

5 presents our data and sample of Norwegian investments together with the definition of our

control variables. Section 6 presents our conditional logit estimates and robustness checks,

section 7 concludes.

2 Related literature

As FDI flows worldwide have increased immensely over the last decades, a large body of the-

oretical and empirical literature has emerged seeking to identify the determinants of FDI. The

task involves both explaining why firms become MNEs in the first place, and identify which

factors that determine the magnitude and location of FDI.4 The empirical literature has ex-

amined to what extent a number of different factors affect the magnitude and location of FDI.

Some of the factors considered include macroeconomic conditions like taxes and exchange rate

movements (see Bloningen 2005 for an overview), trade policy, market potential (e.g. Head and

Mayer 2004), institutions (Globerman and Shapiro 2002, Harms and Ursprung 2002, Busse and

Hefeker 2007), and several other host country characteristics (Chakrabarti 2001, Moosa and

Cardak 2006 and Hogenbirk and Narula 2004).

Of particular relevance to this paper are the studies providing evidence on the importance of

agglomeration forces or agglomeration externalities as a determining factor for the FDI location

choice. Agglomeration forces are typically measured by variables that reflect the density of

economic activity (e.g. the number of firms) in a region. These variables are regarded as

proxies for the potential benefit from agglomeration externalities. Positive effects from these

variables are interpreted as evidence of the existence of agglomeration externalities. Marshall

4Theoretical explanations of why firms become multinational can be found in e.g. Markusen (1995),
Markusen (2002) and Navaretti and Venables (2004).
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(1920) identified three sources of agglomeration externalities. First, spatially concentrated

industries provide a pool of workers with specialized skills. Second, spatially concentrated

industries facilitate the development of intermediate inputs, and third concentrated industries

may enable firms to benefit from technological spillovers. Other things equal, these externalities

will make an agglomerated location preferred over a less agglomerated one.

Wheeler and Moody (1992) is one of the first studies to consider the effect of agglomeration

forces on the location decision for FDI. They use data on investment into 42 countries by US

firms in the manufacturing and the electronics industries during the 1980s. They conclude that

agglomeration externalities are the dominant influence on investor calculations. Their proxy for

agglomeration benefits is previous total FDI in the host. Barrel and Pain (1999) and Devereux

and Griffith (1998) also study US outward investments into Europe. In line with Wheeler and

Moody (1992) they conclude that agglomeration forces are important for the location of US

FDI. Proxies for agglomeration externalities used in these two papers capture overall economic

activity in the host countries or host regions, and do not distinguish between agglomeration of

FDI activity and agglomeration of domestic activity in the hosts.5

Several studies have investigated the location pattern of FDI from Japan, primarily into

Europe or the US. Head et al.. (1995) study the location choice of 751 Japanese manufactur-

ing plants into regions of the US from 1980 until the early 1990s. They distinguish between

agglomeration variables that represent counts of US firms and counts of Japanese firms. Their

finding is that the positive effect of Japanese agglomeration exceeds that of domestic US ag-

glomeration. Results suggest that a 10 % increase in the number of Japanese affiliates present

in a state will increase the probability of future selection of that state by 5-7 %. Head and

Mayer (2004) and Gross et al.. (2005) study the location of Japanese firms in Europe. Their

results also provide evidence for what Head et al.. (1995) call a ”Japan specific” agglomeration

pattern.6 Both Head et al.. (1995) and Head and Mayer (2004) find that the location choice

of Japanese FDI is affected by the location of previous FDI by members of the same vertical

5In a somewhat similar vein, Braunerhjelm and Svensson (1996) study the location pattern of FDI from
Sweden, and find evidence that agglomeration effects are present.

6The primary focus of Head and Mayer (2004) is the role of market potential in location choice, but when
controlling for other factors also thought to affect the choice of location, they conclude that ”traditional ag-
glomeration variables retain an important role in the location decision”.
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keiretsu. Due to the links between the downstream and upstream firms in vertical keiretsus,

evidence of agglomeration in FDI within the same vertical keiretsu group is often argued to

provide evidence of agglomeration externalities connected with the availability of differentiated

inputs (Head et al.. 1995).

The general finding in the literature is that foreign agglomeration in particular is positively

associated with the probability of new foreign firms locating in the same region or country.

Examples of studies that support this general finding include Crozet et al.. (2004), Devereux et

al.. (2007), Du et al.. (2008) and Hogenbirk and Narula (2004). These studies look respectively

at foreign direct investment into regions of France, the UK, China, and the Netherlands.7 Some

evidence of a ”home-country specific” agglomeration pattern is found by Crozet et al.. (2004);

for FDI into France they find that investors from Japan, the US, Britain and Belgium are

more sensitive to agglomeration by other firms from the same country of origin. In a study

of agglomeration and location of FDI across regions in Portugal, Guimarães, Figueiredo and

Woodward (2000) does not find evidence of a foreign specific agglomeration effect in the choice

of location for new foreign manufacturing plants.

Most of these studies model the location decision of a firm as a conditional logit problem.

The underlying model is that the firm chooses the location that maximizes (expected) prof-

its. The implicit interpretation is, other things equal, that the expectation of benefiting from

agglomeration externalities increase expected profits from locating in the agglomerated region

relative to other regions. Therefore the probability of locating in an agglomerated region in-

creases. A necessary assumption, taken for granted in the literature, is that potential investors

have information about the value of the agglomeration variables. This is most often taken to

be the number of foreign firms at a location. When explaining the observed location pattern

of worldwide FDI from a single source country, the regional units of analysis tend to be at the

national level or broader.8 However, the geographic areas are likely to be too large for firms

to benefit from agglomeration externalities based on close proximity of firms. Given this level

7The importance of agglomeration variables is also found by Kinoshita and Campos (2003), using data on
aggregate FDI into the transition countries of Eastern Europe. They use the lagged stock of FDI as their proxy
for agglomeration effects, and estimate their model with GMM-techniques.

8Bloningen et al.. (2005), when analyzing Japanese FDI worldwide, limits the choice set of investors to 11
regions of the world. Similarly, Gross et al.. (2005), reduce the 20 Western European countries to 8 regions
that Japanese investors choose among when deciding where to locate their investments in Western Europe.
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of geographic aggregation it is therefore difficult to argue that new investors prefer countries

previously chosen by other investors of the same nationality solely based on an expectation

that they will benefit from agglomeration externalities.

A complementary explanation for the observed clustering in FDI is that the presence of for-

eign investors in a host acts as a signal of profit opportunities and thereby reduces uncertainty

about expected profits in the host. Such imitation of previous FDI decisions need not be re-

lated to expectations about benefits from pure agglomeration externalities once the investment

has taken place. Kinoshita and Campos (2003) argue that investors consider the investment

decisions of others as good signals of favorable conditions and simply imitate these decisions in

order to reduce uncertainty, see also Araújo (2009) for similar arguments.

A further explanation for this tendency of clustering could be that information from previous

investors is explicitly passed on to potential investors from the same country. This information

might lower the fixed costs (often related to informal barriers) of investment. The added cost

of operating in a foreign country includes barriers due to language, customs, and being outside

of the local business and government networks (Markusen 1995, Lopez 2005). Other investors

might provide access to information about how to deal with the relevant authorities and local

business. Information from same origin investors could prove particularly valuable as they

might have a more coherent perception of the challenges, problems and opportunities at the

foreign location.

To our knowledge, Bloningen et al. (2005) is the first paper that attempts to distinguish

between different explanations of clustering in FDI, with a particular focus on information

and network effects. They use information about both vertical and horizontal keiretsus. The

difference between the two types of keiretsu is used to distinguish between agglomeration and

networking effects on Japanese FDI. Members of horizontal keiretsus often meet regularly in

business meetings, and the keiretsu acts as an important formal network for the member firms.

The argument of Bloningen et al. (2005) is that the effect on location choice from getting

access to information should come mainly from recent investments made by horizontal keiretsu

members. Agglomeration externalities generated by firms in unrelated industries should be

minimal, and should mainly come from other Japanese firms from the same vertical keiretsu.
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Bloningen et al.. (2005) find that the probability that a Japanese firm invests in a region

increases after recent investments in the same host region by members of the same horizontal

keiretsu that regularly meet in the Presidential Council meetings of the keiretsu group. The

authors attribute this effect to information sharing/networking. Somewhat similar, empirical

evidence of information sharing affecting international trade is found by Rauch (2001), Bandelj

(2002) and Rauch and Trinidade (2002). Rauch and Trinidade (2002) find that networks of

ethnic Chinese in exporting and importing countries may facilitate the exchange of information

and thereby reduce informal barriers to trade. They proxy ethnic Chinese networks by the

product of Chinese population shares in each bilateral trade pair, and find that these networks

increase bilateral trade between two countries.

3 Norwegian foreign direct investment 1990-2005

We use data from 1990-2005 from the register of outgoing FDI administered by Statistics Nor-

way. The data records for each year the identity, location and sector of Norwegian firms that

have ownership in firms located abroad. It provides an identity number for the affiliate abroad,

the country where this affiliate is located and the ownership share of the Norwegian firm. The

register contains some accounting data for the affiliate abroad, and some information about

transactions between the affiliate and the Norwegian shareholder. The data is intended to pro-

vide a complete record of the ownership interests abroad of Norwegian firms. Unfortunately,

the data cannot distinguish between affiliates established by greenfield investment and acquisi-

tions. Throughout the paper we restrict our analysis to foreign affiliates where the Norwegian

owner holds at least a 20% ownership share.9

Norwegian FDI has increased markedly during the period from 1990 to 2005. We measure

the value of foreign assets held by Norwegian firms through FDI by multiplying total eqity

capital of affiliates with ownership shares of Norwegian owners. The value of assets held by

Norwegian firms abroad was about 50 billion NOK in 1990. By 1999 the value was almost 300

billion and by 2005 it was around 620 billion.10 Figure 1 shows the development in the value

9If we use a 10% cut-off this will only add about 100 new investments in our analysis of location decisions
in section 6. This is unlikely to affect our results.

10Due to the lack of an appropriate deflator, we report nominal values.
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of Norwegian FDI in different regions from 1990 to 2005.11 As shown in Figure 1, the bulk

of investments took place in Europe and northern America. Sweden is throughout the period

the single most important host country for Norwegian firms investing abroad. The groups

of countries receiving the largest increase in Norwegian FDI during this period are the fuel

exporting countries, the transition countries of Eastern Europe and countries in Asia (notably

China). For the transition countries there has been a steady increase in the value of investments

since they opened up to foreign interest in the early and mid 1990’s.

Figure 1: Value of Norwegian FDI 1990-2005, by host region
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Source: Statistics Norway, register of outgoing FDI

Note: Values equal total equity capital in affiliates abroad multiplied by the ownerships shares of
the Norwegian owners.

The increase in the value of Norwegian ownership interests abroad has come about both

by an increase in the average value of affiliates and an increase in the number of affiliates.

Table 1 provides an overview of the development in mean and median values for affiliates, from

1990 to 2005 by geographic region. For all regions the median FDI project is much smaller

than the mean size of FDI projects, clearly suggesting that the total value of Norwegian FDI

in all regions is heavily dominated by a small number of large investments. This is in line

with Grünfeld (2005), who reports that most of Norwegian FDI in 2001 is undertaken by only

five large corporations. Table 1 also shows that both mean and median value of investments

11A complete list of countries included in each region is provided in the Appendix, table A1.
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increase over time in most regions. The increase in mean and median value of ownership is

particularly noticeable for the fuel exporting developing countries. This can be explained by

the size of investments in the petroleum sector.

Table 1: Mean and median values of Norwegian FDI

1990 1995 2000 2005
Host region Mean Med. Mean Med. Mean Med. Mean Med.
Europe 19,2 0,4 52,3 1,1 90,9 1,5 113,6 2,3
North America 19,1 0,2 44,1 2,2 90,0 3,5 258,4 5,8
Asia and Oceania 1,6 0,4 12,6 1,4 60,8 2,4 141,0 2,8
Fuel exporting countries 8,5 0,4 39,9 2,3 129,9 3,0 359,5 2,9
Transition countries 0,3 0,2 7,8 0,3 18,7 0,6 63,9 2,2
Africa and the Middle East 5,4 0,5 18,9 2,4 18,8 3,3 40,1 4,9
Latin and South America 8,2 0,6 34,4 1,5 128,9 4,4 110,8 3,2
Note: We report the nominal value in million NOK due to lack of a proper deflator. Values
equal total equity capital in affiliates abroad multiplied by the ownerships shares of the Norwegian
owners.

Table 2 shows the development in the total number of countries where Norwegian firms have

affiliates for the years 1990, 1995, 2000 and 2005, along with the number of investing firms and

the number of affiliates. We see that while investments where undertaken in 87 countries in

1990, the number of countries where Norwegian firms were active increased to 129 by 2005. In

1990 almost one thousand Norwegian firms held ownership interests of above 20% in foreign

affiliates, this increased to more than 1200 firms in 2005. The number of affiliates is larger than

the number of investing firms, indicating that a number of firms have more than one affiliate

abroad. Throughout the period, 22% of the firms that establish new foreign affiliates do so in

one country only, and 16% of the firms invest in 2 different countries. The total number of

foreign affiliates held by Norwegian firms increased with almost 2000 from 1990 to 2005. Table

2 also accounts for the percentage of total activity that is concentrated to the top eight host

countries: Sweden, Denmark, Finland, France, Germany, the Netherlands, the UK and USA.

In 2005, as much as 75% of the firms that invest abroad are located in these eight countries.

The concentration in these countries is lower when we count in terms of the number of affiliates

abroad: 71% of the Norwegian affiliates abroad were in 1990 located in these countries, while

in 2005 this percentage is reduced to 60%.
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Table 2: Norwegian FDI: number of countries and investors

1990 1995 2000 2005
Number of countries where Norwegian firms invest 87 102 124 129
Number of Norwegian firms investing abroad 988 748 1 098 1 217
The percentage of firms active in the 8 most important hosts 78 77 78 75
Number of affiliates abroad owned by Norwegian firms 2 938 2 720 4 034 4 744
The percentage of affiliates in the 8 most important hosts 71 68 66 60

Note: The 8 most important hosts are Denmark, Finland, Sweden, France, Germany, Netherlands,
UK and USA.

The total number of new foreign affiliates established from 1991 to 2005 by host region and

sector of the investing firm can be found in Table 3. Norwegian firms established 8560 new

affiliates throughout this period. Many of these investments are short-lived, as table 2 showed

that the total number of foreign affiliates held by Norwegian firms only increased with 2000

from 1990 to 2005. As expected from figure 1, the majority of new investments have taken

place in Europe, followed by northern America. Overall, manufacturing and financial, business

and property services are the most important sectors with respect to new affiliates established

throughout the period.

Table 3: New foreign affiliates 1991-2005

Sector of investor
Host region 1 2 3 4 5 6 Total
Europe 529 1 658 726 548 1 675 306 5 442
North America 95 363 68 91 213 27 857
Asia and Oceania 66 287 51 170 138 15 727
Fuel exporting countries 58 152 24 127 60 11 432
Transition countries 45 212 106 83 218 16 680
Africa and the Middle East 12 35 16 58 33 9 163
Latin and South America 71 85 23 40 30 10 259
Total 876 2 792 1 014 1 117 2 367 394 8,560
Sector 1: Primary sector and energy production
Sector 2: Manufacturing
Sector 3: Trade and repairs
Sector 4: Transport,storage and communication
Sector 5: Financial, business and property services
Sector 6: Other
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4 Empirical Methodology

The workhorse empirical model in the literature on location decisions is the conditional logit

model.12 This is an extension of the multinomial logit model. In location choice models, the

underlying assumption is that a firm chooses a location for foreign investment that maximizes

profits. Thus, there is a set of possible locations S = (1, .., s, .., n), where location s offers profit

πjs(d) to an investor j locating affiliate d. If the profit from investing in country s is higher

than the profit from locating in country l for a firm j, the firm will choose to invest in country

s and the dependent variable takes the value 1 for the chosen location, country s, and takes

the value zero for all other possible locations.

yjs =





1 if πjs > πjl,

0 otherwise

(1)

As the model assumes that the choice of location is determined by profits, the characteristics

that matter for the localization choice are the variables that affect profits. These could include

both attributes of the choice alternatives as well as characteristics of the firms that make

the choice. We follow Head et al. (1995) and Bloningen et al. (2005) in assuming that an

expression for the profitability of locating in country s can be derived from a Cobb-Douglas

production function where agglomeration effects, infrastructure elements and variable inputs

enter as arguments. In line with previous studies of location choice, we enter all explanatory

variables with a one-year lag, to reflect the information upon which expectations are formed.

The resulting profitability of country s for investor j may then be represented by the following

function:

πjs = θs +
∑
i∈A

αi ln Ai
js + εjs, (2)

where θs is a country specific fixed effect, Ai represents agglomeration and information

externalities from source i and εjs is the error term. Country fixed effects capture a variety of

host country effects that may influence the choice of location. These include factors that may

12Examples includes Head et al. (995), Hognebirk and Narula (2000), Gross et al.. (2005), Bloningen et al.
(2005), Devereux et al. (2007), Hilber and Voicu (2007) , Du et al.. (2008) and Araùjo (2009).
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be unobserved or hard to measure, as well as observable characteristics that are constant across

investors. Thus infrastructure, factor prices, relative factor proportions etc that are common

to all investors into the same host country will also be captured by θs. Equations (1) and

(2) do not have any time subscripts, thus initially we assume that the country specific factors

that determines the attractiveness of one location over another are constant over time. In our

robustness analysis we loosen this assumption by including region-year dummies that account

for trends or shocks in the general attractiveness of a region over time.

McFadden (1974) shows that logit choice probabilities can be derived from individual max-

imization decisions if unobserved heterogeneity takes the appropriate form. Hence, if the error

term is distributed as a Type 1 extreme value random variable, the probability of choosing

country s among the choice set of L countries is given by the following logit expression (based

on the profit expression in equation (2).

Pr(js) =
exp(θs +

∑
i∈A αi ln Ai

js)∑
i∈L exp(θl +

∑
i∈A αi ln Ai

jl)
(3)

The main variables of interest in our location choice model are the Ai variables. In Head et

al.. (1995) these are variables assumed to proxy different types of agglomeration forces: counts

of US firms in the industry of investor j in the host region (in their case different states in

the US), counts of other Japanese firms in the industry of investor j in the host region, and

counts of Japanese firms from the same vertical keiretsu of investor j in the host region. In

Bloningen et al.. (2005) these Ai variables are constructed to capture both agglomeration forces

and networking/information effects. Their argument is that networking connections with other

firms already active in a host can provide important information to an investing firm and hence

affect the location choice. Their identification of networking/information effects as opposed to

agglomeration externalities on location choice, is based on the argument that agglomeration

externalities should primarily be related to the stocks of previous investments by other Japanese

firms in the same vertical keiretsu, while network/information effects are likely to be tied to

recent flows of investment into a region by other Japanese firms in the same horizontal keiretsu.

In the Norwegian data we do not have information about formal networks of Norwegian

firms. Hence, if previous FDI by Norwegian firms affect the location choice for new Norwegian
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affiliates abroad, we rely on a different identifying assumption in order to distinguish information

effects and traditional agglomeration externalities like labour market pooling and thicker input

markets. We argue that information about conditions in a host country from previous investors

is of more value to potential investors when the host country has weak institutions. Hence, our

assumption is that improved access to information that will reduce the fixed costs of undertaking

FDI as well reducing operating costs will be more important in countries with lower institutional

quality, while the extent of pure agglomeration externalities should be less dependent on the

institutional environment. Given the small size of the Norwegian business community it seems

reasonable to expect that there will be some sharing of information among potential investors,

and there will probably also be personal relationships that support information sharing.

Several studies find a positive relationship between the quality of institutions and the inflow

of FDI (Globerman and Shapiro 2002, Busse and Hefeker 2007, Benassy-Quere et al. 2007). In

general, strong institutions guarantee protection and the possibility of greater returns to firms.

The quality of institutions or governance includes legislation, regulation, and legal systems that

condition freedom of transacting, security of property rights and transparency of government

and legal processes. The risk of operation will be larger when institutional quality is worse.

The costs in terms of time and energy needed to obtain the necessary operational information

will be larger when there is less transparency, credibility and consistency on the side of the

government.

Based on this argument we include a measure of institutional quality in our empirical

model, and more importantly, we include interaction terms between institutional quality and

our variables that capture previous Norwegian presence in the host country (precise variable

definitions follow in section 5). Although we do not have information about formal networks

among Norwegian firms that invest abroad, industry affiliation could be an informal setting for

information exchange. Geographical proximity may also be conducive for information flows.

We use information about both geographic location in Norway and industry affiliation when

constructing our measures of Norwegian presence in host countries. Information on the location

of the headquarters of investors in their home country has not been used in previous studies of

FDI location choice. Thus, our estimating equation is of the form:
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θs+
∑
iinA

αi ln AN i
js+

∑
iinA

βi ln ARi
js+λ1EHjs+λ2EIjs+λ3RQ+

∑
iinA

δiRQs ln AN i
js+

∑
iinA

κiRQs ln ARi
js

(4)

Where AN i
js refers to Norwegian presence of type i in country s by firms within the same

Nace 2-digit industry as firm j, ARi
js refers to Norwegian presence of type i in country s by

firms with headquarters located in the same region of Norway as firm j, and RQsis our measure

of regulatory quality in country s. The variable EHjs refers to the firm’s own experience in the

country, while EIjs refers to the firms’ international experience in other countries.

Under the hypothesis that information from previous investors matters more when institu-

tions are bad, negative interaction terms are consistent with an information sharing effect. In

this case, previous investments by Norwegian firms in a host matter less for location choice when

institutions are good. Or put differently: keeping the number of Norwegian firms operating in

an economy fixed, the information effect from other Norwegian investors is less important for

the investments decision when institutional quality improves.

5 Sample and variable definitions

The new affiliates established throughout this period determine the binary dependent variable

in our analysis. In the data obtained from Statistics Norway we observe both that a single

Norwegian firm has ownership interests in several affiliates in a country for the same year and

we also observed that several Norwegian firms has ownership interests in the same affiliate

abroad. For the purpose of analysing the location choice of new FDI decisions/ investments,

the appearance of a new affiliate abroad with a Norwegian firm owning at least 20% of its shares,

is what we refer to as a new investment undertaken by a Norwegian firm. If a Norwegian firm

invests in an affiliate where another Norwegian firm already has ownership, this is not counted

as a new investment. In the event that a Norwegian firm sets up more than one new affiliate

in the same country within the same year, we count this as only one investment. We disregard

investments where the Norwegian location or the industry affiliation of the investor is missing.
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The potential locations for the new affiliates are ideally represented by all countries where

new affiliates are established at any given time from 1991 to 2005. Given our definition above of

a new investment, we observe in total 8560 new investments in our data set from 1991 to 2005.

These investments are undertaken by 2902 different firms and they are located in 145 different

countries. The number of countries and new investments that we can use in our conditional logit

estimations are restricted by the availability of proxies for country level institutional quality,

see below.

We use the regulatory quality measure from the Good Governance indicators to proxy for

institutional quality (World Bank 2009). These measures have been used in a wide range of

empirical studies, see e.g. Globerman and Shapiro (2002), Nicolini (2007), Aggarwal and Good-

ell (2009) and Kenisarin and Andrews-Speed (2008). Regulatory quality reflects perceptions

about ”the ability of government to formulate and implement sound policies and regulations

that permit and promote private sector development” (Kaufmann, Kraay, Mastruzzi, 2009; pg

6). Governance is measured in units that follow a normal distribution with a mean of zero

and a standard deviation of one in each period. Most scores range between -2.5 and 2.5, with

higher scores indicating better regulatory quality. In our data the minimum value for regulatory

quality is -2.999 while the highest score is 3.344. In order to ease interpretation of coefficients

and ensure all positive values of our institutional variable, we use the following transformation:

v = ln(x +
√

x2 + 1).13 With this transformation all values of regulatory quality are positive,

where countries with weak institutions have low values of regulatory quality. The Governance

indicators are available for 180 countries in 1996. The measure has been reported also for 1998,

2000, and annually from 2002. The availability of this variable limits the number of new invest-

ments that we can include in our study in both the time and country dimension. As we enter

all explanatory variables with a one year lag, the final dataset for our main analysis consists

of 2625 new affiliates established in 89 countries in the years 1997, 1999, 2001 and 2003-2005.

Table 4 shows the distribution of these investments across sectors.

To see whether previous Norwegian presence in a host country affects the probability of

new investors to locate their affiliates in the host, we employ different measures of Norwegian

13Busse and Hefeker (2007) use this transformation for FDI inflows. Our qualitative results are not affected
by this transformation, but the fit of the model appears to improve slightly.
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Table 4: New affiliates used in the regressions

Primary sector and energy production 263
Manufacturing 884
Trade and repairs 303
Transport,storage and communication 367
Financial, business and property services 761
Other 47
Total 2 625

presence. In line with the previous literature, the starting point is the number of Norwegian

firms from the same industry present in the host. In addition, we use information about the

location of firms within Norway and count the number of firms from the same region present

in the host.14 By including both industry and region measures of Norwegian presence in host

countries, we are able to investigate to what extent agglomeration and information effects are

different depending on whether previous investors come from the same industry or region in

Norway.

We follow Bloningen et al. (2005) and Araújo (2009) and split total Norwegian presence

in the host country into the stock and flow of previous Norwegian investors. The stock equals

accumulated investment measured as the number of Norwegian firms with affiliates in the host

in the year t-2, and the flow equals the number of Norwegian firms that establish new affiliates

in the host in the year t-1. Bloningen et al. (2005) argue that agglomeration externalities

should primarily be related to firms being present in the host for some time (i.e. the stock

of investments), while information stemming from more recent investment-activity is more

updated and is therefore more likely to reflect information and networking effects. In addition

to including measures of previous presence in the host by other Norwegian firms, we also

include a dummy variable to account for the firms’ own previous experience in a host country.

We expect that information gathered within the firm about host country conditions should play

an important role in future location choices of the firm. We also expect the value of this internal

information to be less important for location choice in countries with better institutional quality.

Our variables for Norwegian presence in host countries are listed and defined in table 5.

14Firms are divided into 42 2-digit nace industries and 21 regions corresponding to the county (fylke) admin-
istrative level.
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Table 5: Variables for Norwegian presence in host countries

Variable Definition
Total presence The number of firms with affiliates in the host in t-1:
-industry -from the same 2-digit NACE industry in Norway as the investor.
-county -from the same county of Norway as the investor.
Stock The number of firms with affiliates in the host in t-2:
-industry -from the same 2-digit NACE industry in Norway as the investor.
-county -from the same county of Norway as the investor.
Flow The number of firms that establish new affiliates in the host in t-1:
-industry -from the same 2-digit NACE industry in Norway as the investor.
-county -from the same county of Norway as the investor.
Own experience
-in chosen host = 1 if the investor has affiliate(s) in the host in t-1.
-in other countries = 1 if the investor has affiliate(s) in other countries in t-1.

Table 6: Summary statistics

Variable Mean Std. Dev. Min. Max. N
Invest (2 625 positive outcomes) 0.011 0.106 0 1 229 615
Total presence:
-industry 0.485 0.775 0 4.522 229 615
-county 1.105 1.158 0 5.656 229 615
Stock:
-industry 0.252 0.395 0 1.699 229 615
-county 0.542 0.515 0 1.88 229 615
Flow:
-industry 0.092 0.243 0 1.603 229 615
-county 0.263 0.389 0 1.767 229 615
Own experience:
-in host 0.051 0.219 0 1 229 615
-in other countries 0.049 0.217 0 1 229 615
Total FDI flow 7.531 3.121 -9.872 13.35 229 615
Regulatory quality 0.316 0.725 -1.818 1.474 229 615
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If we identify a pattern of location choice where the location decisions of Norwegian investors

are affected by the location choices of previous Norwegian investments abroad, this could po-

tentially be an artifact of Norwegian investors following the trend of FDI from other countries.

We attempt to control for this possibility by including as a control variable the aggregate inflow

of FDI to each host country.15 Summary statistics of our main regression variables are reported

in Table 6.

6 Regression results

In table 7 we report our results from the conditional logit estimation of equation (4). The first

two columns report results from regressions where the decision to invest is explained by the total

previous presence of Norwegian firms, while we in the last two columns split total presence into

the stock and flow of previous Norwegian investors. Regulatory quality and interaction terms

between regulatory quality and previous presence of Norwegian firms are included in the second

and fourth column of table 7. The results show that previous presence of Norwegian firms has a

positive effect on the location decision for new investments irrespective of wether wee consider

the total presence or presence measured in stock or flow. The effect is much stronger if the

firms present in the host operate within the same industry rather than in the same county of

Norway. The probability of choosing a particular host for new investment increases if the firm

has previous experience from the same host, while experience from other countries naturally

pulls in the opposite direction. To some extent, Norwegian FDI follow global FDI patterns, as

the coefficient on total FDI inflows is positive and significant. The effect of regulatory quality

is not significant. When we include the interaction terms between regulatory quality and the

previous presence of Norwegian firms, the magnitude of the coefficient for previous presence

increases in most instances, and the sign of the interaction term is negative. This suggests

that previous investments by Norwegian firms in a host matter less for location choice when

institutions are good.

15The data is collected from UNCTAD (2009). The real FDI inflow is obtained by using the US GDP deflator
collected from the Bureau of Economic Analysis (BEA, 2009).
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Table 7: The effect of Norwegian presence on the location of new FDI

1 2 3 4
Total presence:
-industry .619 (.041)∗∗ .859 (.065)∗∗

-industry∗regulatory quality -.269 (.053)∗∗

-county .232 (.051)∗∗ .128 (.075)(∗)

-county∗regulatory quality .083 (.046)(∗)

Stock:
-industry .719 (.087)∗∗ .904 (.128)∗∗

-industry∗regulatory quality -.265 (.113)∗

-county .261 (.120)∗ .189 (.138)
-county∗regulatory quality .121 (.115)
Flow:
-industry .742 (.075)∗∗ 1.152 (.164)∗∗

-industry∗regulatory quality -.414 (.147)∗∗

-county .108 (.083) -.169 (.147)
-county∗regulatory quality .266 (.132)∗

Own experience:
-in chosen host 1.971 (.133)∗∗ 2.484 (.166)∗∗ 2.080 (.133)∗∗ 2.717 (.165)∗∗

-in host∗regulatory quality -.508 (.101)∗∗ -.639 (.100)∗∗

-in other countries -1.047 (.146)∗∗ -1.049 (.144)∗∗ -1.009 (.146)∗∗ -1.001 (.145)∗∗

Total FDI flow to host .022 (.008)∗∗ .006 (.020) .016 (.008)∗ .006 (.020)
Total FDI∗regulatory quality .011 (.017) .008 (.017)
Regulatory quality -.242 (.150) -.067 (.207) -.180 (.149) -.082 (.207)

Observations 229 615 229 615 229 615 229 615
Number of investments 2 625 2 625 2 625 2 625
Number of locations
pseudo R2 .26 .27 .26 .26
loglikelihood -8647 -8615 -8671 -8633
Note: Conditional logit estimates of choice of location for new Norwegian FDI projects in 1997, 1999,
2001, and 2003-2005. Country dummies are included in all regressions. ∗∗,∗ ,(∗) indicate significance at
1%, 5%, and 10% respectively.
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The interpretation of the magnitude of coefficients is not straightforward in the conditional

logit model. Head et al. (1995) show that the magnitude of the regressor coefficients can

be interpreted as average probability elasticities (over all choosers and location choices) by

multiplying the coefficients from estimation with the ratio S−1
S

where S is the number of choices.

In our case we have 89 possible locations and the coefficients should be multiplied by 0.99.

Hence, the results in column 1 suggests that a 10 % increase in total Norwegian presence of

firms within the same industry increase the likelihood of the average host being chosen as a

location for new investments by 6.1 %, while the presence of firm whose headquarters are located

in the same Norwegian county increase the likelihood of location there by 2.3 %. These results

are quite similar to those found in both Head et al. (1995) and Head and Mayer (2004). Head et

al. (1995) find that the presence of other Japanese firms within the same industry in an average

state in the US would increase the likelihood of that state being chosen by a subsequent investor

by 5-6 %. Head and Mayer (2004) do not specifically report the effects from agglomeration as

they focus on market potential. However, using the same calculation procedure we find that

based on their results a 10% increase in the presence of other Japanese firms would increase

the likelihood of a location being chosen for new investments by approximately 8.5%, while if

firms belong to the same parent company or vertical keiretsu the likelihood would increase by

around 12%. In our case, the probability of a location being chosen for a new investment is

around 20 % higher if the firm already has an affiliate in that host.

The results in column 3 of table 7 suggest that the the effect upon the location decision from

both the stock and the flow variable for firms from the same industry are roughly similar. A 10

% increase in one of these variables increases the likelihood of an average host being chosen by

an investor from the same industry by around 7 %. These effects are stronger than that found

for Swedish firms in Araújo (2009). She suggests that the effect on the localization choice of

Swedish firms from a 10% increase in the number of affiliates established during the previous

2 years is 1.6 %. Bloningen et al. (2005) use a somewhat different method of quantifying

their conditional logit results, and report that a one standard deviation increase in previous-

year investment (flow) of firms belonging to the same horizontal keiretsu would increase the
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likelihood that a region is chosen for new investment by around 5.3%.16 Also the effect from

a standard deviation increase in the stock of investments within the same industry and same

vertical keiretsu imply, respectively, a 23 % and 26 % increase in the probability of a host

region being chosen. Using our results from column 3 in table 7 we find that the effect on the

probability from a one standard deviation increase from the mean value in the sample for the

within-industry flow variable is 17.9 %. Bloningen et al. (2005) do not specifically report the

effect from a standard deviation increase in recent activity within the same industry, however

given the coefficient and standard deviation reported in their paper, we find that this would

be around 4.8%. The difference in the size of effects are likely to be partly caused by the

differences between our analysis and the analysis by Bloningen et al.(2005). On the one hand,

they have more information than we have as their variables capturing Japanese presence in host

regions are based on the number of employees in Japanese affiliates, and they have information

about keiretsu memebership. On the other hand they look at investment into the nine major

destinations countries for Japanese FDI and group the remaining destination countries into two

groups: remaining developed and less developed countries.

In columns 2 and 4 we report results from regressions where we include interaction terms

between regulatory quality and our variables for previous Norwegian presence in destination

countries. The coefficients for both the stock and flow of same-industry investors increase in

column four compared to the results in column three. The interaction terms are negative and

significan, while the coefficients on the variables capturing the presence of other firms with

headquarters in the same county of Norway are not significant. Since our preferred regression

in column four of table 7 includes interaction terms between previous Norwegian presence and

the regulatory quality in the host country, the impact of previous Norwegian presence on the

localization of new investments depend in a non-linear way on the regulatory quality of the

host.17. In order to assess the magnitude of our results we therefore calculate the predicted

probabilities from the model in column 4 of Table7 and then recalculate the predicted probabil-

ities of choosing each destination following a series of experiments where we add an additional

16Bloningen et al. (2005) calculate the change in probability for a regression variable
as:

[
S−1

S × coefficient× ((mean + st.dev)−mean)
]× 100

17See Ai and Norton (2003) for an exposition of how the non-linear nature of logit estimation complicates the
interpretation of coefficients when interaction terms are included
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investor to one of the variables capturing previous Norwegian presence in host countries. We

then assess the relative change in probability of choosing a host country for different levels of

regulatory quality.18

Table 8: Quantifying the impact of additional Norwegian presence

Quartiles of host country institutional quality
1. 2. 3. 4.

Baseline probability of choosing a host country:
Mean 0,3 0,4 0,7 3,2
Relative change in probability
due to additional investor from:
-same industry in t-1(flow):
Mean 74,8 30,1 5,3 -10,9
-same industry in t-2(stock):
Mean 43,1 18,7 3,9 -6,6

Table 8 shows in the first row the average baseline probabilities of locating new FDI to

countries divided by their level of regulatory quality. The average probability of locating FDI

in a country in the lowest quartile of institutional quality is only 0.3%, while the average

probability of locating investments in countries within the top quartile of regulatory quality is

3.2%. The three remaining rows of table 8 shows the average change in probabilities relative to

the baseline probability for each group of countries following three different experiments. First,

we add one additional investor to the variable that captures previous-year investments in the

host by Norwegian firms from the same industry (the flow variable). We see that for countries

in the lowest quartile of regulatory quality the presence of one more Norwegian investor from

the same industry the previous year will on average increase the probability of location by

75%, and this change in probability following an extra Norwegian investor falls as regulatory

quality increases. For countries in the top quartile of regulatory quality the average change

in probability is small and negative.19 The second experiment, shown in the last row of table

8, involves adding one additional investor to the variable capturing the number of Norwegian

firms present in the host in the year t − 2 (the stock variable). The same trend as for our

18This approach to quantifying effects of a conditional logit with interaction terms is similar to the exercise,
in a different setting, conducted by Martin, Mayer and Thoenig (2003).

19This is due to the nature of conditional logit estimation. The predicted probabilities for the location choice
of a single investment sums to one, hence the sum of changes in probabilities following our experiments is zero
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first experiment appears, but the changes in the probabilities of location are much smaller in

magnitude than from the experiment above.20

Figure 2: Quantifying the impact of additional Norwegian presence in host countries
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Note: We calculate the probability of choosing each host using the baseline model from column
4 of Table7 after adding one new investor to the variable flow-industry. We then calculate the
difference from the baseline probability relative to the baseline probability. These relative changes
in probability are shown in the kernel density plot of the left panel for the two lowest quartiles of
host country insitututional quality. The right hand panel of the figure shows the corresponding
distrbution of relative changes in probabilities following an experiment where we increase the
variable Stock-industry with one investor.

Figure 2 shows the distribution of the relative changes in probability following our two

experiments for the groups of host countries within the two lowest quartiles of regulatory

quality. The left hand panel shows the distribution following our first experiment of increasing

the flow variable, while the right hand panel shows the distribution following an increase in

the stock variable. Not only does an additional same-industry Norwegian investor in the host

on average lead to a larger relative change in the probability of choosing the host for low

levels of regulatory quality (table 8), but figure 2 shows that the whole distribution of the

change in probability for countries in the bottom quartile dominates that of countries with

better regulatory quality. The results from our experiments shown in figure 2 and table 8

20We do not calculate changes in probabilities following experiments where we increase the number of investors
in the host coming from the same county of Norway since the estimated coefficients on these variables were not
significant in our preferred specification (4th column of table 7.
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are consistent with our hypothesis that information about a host country (before setting up

operations) is more valuable to potential investors when the institutional environment in the

host country is weak; increasing the potential information base (ie. other Norwegian investors)

in hosts with weak institutions facilitate further investments in these countries. Further, we

also find that an increase in Norwegian presence captured in the stock measure causes changes

in probabilities that are less sensitive to the institutional environment of the host country.

Bloningen et al. (2005) interpret the stock measure as a proxy for agglomeration externalities.

Interpreting out stock measure in a similar fashion, our results support the argument that

investments motivated by the expectations of benefitting from pure agglomeration externalities

such as thick labour and input markets should be less sensitive to institutional quality than

investments to a host that are stimulated by getting access to information about how to operate

efficiently in an unknown environment.

Du et al. (2007) is to our knowledge the only other study that has explicitly looked into

the relationship between agglomeration externalities and institutional quality. It is difficult

to compare results directly as they used different measures of agglomeration. They measure

foreign agglomeration as the number of foreign enterprises in a region in the given industry

relative to the total number of foreign enterprises in that industry in the whole of China. This

they refer to as horizontal foreign agglomeration. The other three measures of agglomeration

that they include are based on the number of domestic, Chinese firms. Their study focused on

the distribution of FDI internally in China, and their measures of institutional quality are based

upon results from a firm survey (the Chinese Private Enterprise Survey 1995-2002). However,

Du et al. (2007) conclude as do we, that overall regions with better institutions are more

appealing to foreign enterprises. They also find that foreign horizontal agglomeration show

stronger stimulant effects on the localization decision by foreign firms in regions with weaker

institutions. With respect to the other forms of agglomeration, results are mixed.

Bloningen et al. (2005) include region-year dummies in the regression to control for omitted

variable bias related to macroeconomic events that might affect the attractiveness of a country

as location for FDI. In our regressions we applied a slightly different approach, and included

variables that are commonly used in empirical studies of FDI, thus we included real GDP to
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measure market size, growth in GDP to measure market potential, trade openness measured by

trade as a share of GDP, and macroeconomic stability proxied by the exchange rate. However

these variables proved insignificant and did not affect results.21 In our regressions we have also

included aggregated FDI to control for the overall attractiveness of a host.22

6.1 Robustness to different measures of institutional quality Inde-

pendence of irrelevant alternatives

We test the robustness of our results by using three other measures of institutional quality

from the Governance Indicators. These are control of corruption, rule of law and political

stability. All definitions are from Kaufmann, Kraay and Mastruzzi (2009; pg 6). The control

of corruption index is intended to capture ”perceptions of the extent to which public power

is exercised for private gain, including both petty and grand forms of corruption, as well as

”capture” of the state by elites and private interests.” Rule of law is intended to measure

”perceptions on the extent to which agents have confidence in and abide by the rules of society,

and in particular the quality of contract enforcement, property rights, the police, and the courts,

as well as the likelihood of crime and violence”. The political stability index is intended to

capture ”perceptions of the likelihood that the government will be destabilized or overthrown by

unconstitutional or violent means, including politically-motivated violence and terrorism”. The

results of estimating the model in column 4 of table 7 using different measures of institutional

quality are reported in table 9. The first column include results using our original measure

of regulatory quality for the smaller sample for which all measures of institutional quality are

available. Our results are not affected by which measure of institutional quality we employ.

The number of investments that we are able to include in our analysis is restricted by the

availability of the measure used to proxy institutional quality. There are at least two ways to

expand the number of investments that can be included in our analysis. We can average the

measure of regulatory quality over longer periods and we can use linearly interpolated values of

21The data is collected from the Penn World Tables (Heston, Summers and Aten, 2006). Results are available
from the authors upon request.

22We could also control for country-industry specific factors as we do not have measures of other foreign
or domestic activity. However, as there are 89 countries and XX two digit industries there would be XX
country-industry dummies. This test has therefore not been undertaken due to computational constraints.
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Table 9: Different measures of institutional quality

Measure of Regulatory Rule of Control of Political
institutional quality quality law corruption stability
Stock:
-industry .903 (.128)∗∗ .900 (.119)∗∗ .901 (.117)∗∗ .909 (.107)∗∗

-industry∗Institutional quality -.258 (.113)∗ -.255 (.095)∗∗ -.236 (.085)∗∗ -.356 (.108)∗∗

-county .181 (.138) .226 (.133)(∗) .184 (.131) .212 (.127)(∗)

-county∗Institutional quality .126 (.115) .086 (.099) .128 (.091) .125 (.109)
Flow:
-industry 1.176 (.164)∗∗ 1.152 (.154)∗∗ 1.032 (.153)∗∗ .993 (.132)∗∗

-industry∗Institutional quality -.436 (.147)∗∗ -.380 (.120)∗∗ -.248 (.107)∗ -.338 (.141)∗

-county -.183 (.147) -.193 (.136) -.205 (.133) -.135 (.118)
-county∗Institutional quality .277 (.132)∗ .269 (.108)∗ .241 (.096)∗ .319 (.125)∗

Own experience:
-in chosen host 2.740 (.166)∗∗ 2.897 (.158)∗∗ 2.973 (.156)∗∗ 2.537 (.149)∗∗

-in host∗Institutional quality -.654 (.100)∗∗ -.717 (.079)∗∗ -.700 (.070)∗∗ -.614 (.097)∗∗

-in other countries -1.011 (.145)∗∗ -1.047 (.144)∗∗ -1.068 (.144)∗∗ -1.031 (.144)∗∗

Total FDI flow to host .007 (.020) .010 (.020) .001 (.020) -.000 (.013)
Total FDI∗Institutional quality .007 (.017) .004 (.015) .011 (.014) .024 (.016)
Institutional quality -.096 (.209) -.289 (.295) -.048 (.249) -.187 (.211)

Observations 223 837 223 837 223 837 223 837
Pseudo R2 .26 .26 .26 .26
Log likelihood -8605 -8581 -8577 -8603
Note: Conditional logit estimates of choice of location for new Norwegian FDI projects in 1997, 1999, 2001, and
2003-2005. The four different measures of institutional quality are from bla bla. The sample is the maximum
sample for which all measures are available. Country dummies are included in all regressions. ∗∗,∗ ,(∗) indicate
significance at 1%, 5%, and 10% respectively.
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the regulatory quality measure. The results obtained from the resulting datasets are reported

in columns 2 and 3 in Table 10. The results reported in column 2 are obtained by averaging the

value of regulatory quality over three years. For the first period, the average is based only on the

1996 observation of regulatory quality, for the other periods the average is calculated from two

observations. This increases the number of investments decisions we are able to include in the

analysis to 4724. Because we use three year periods we do not use lagged values of regulatory

quality for this part of the analysis. Investors look ahead and even though future performance

is correlated to past performance, the regulatory quality as it was in the previous three year

period, might not be as relevant as current and expected performance. Also the measures of

institutional quality are perceptions based and will be lagged in nature. Today’s perceptions are

mainly based on past performance. We see that results remain relatively similar to our baseline

model both in size, sign and significance levels. When we use linearly interpolated values in

column 3, the number of investments we can include are 4536 investments are included in our

analysis, and the coefficients are somewhat smaller. Still the main findings remain robust.

In the first column of table 10 we report the results from a regression using only investments

made by firms without previous own-experience from the chosen host. We therefore do not

include the dummy for own experience in the host. This reduces the number of investments

used in the regression substantially. The importance of recent activity (flow) by other firms

within the same industry seems to be more important when the firm itself does not have any

experience in the host country previously, particularly when the institutional quality in the

host is worse.

6.2 Robustness: Independence of irrelevant alternatives

The main concern about the conditional logit model is the assumption of independence from

irrelevant alternatives (IIA). That is that the ratio of probabilities of choosing two locations

is independent of the characteristics of a third location. Violating IIA may lead a model to

incorrectly predict the probability of choosing a particular destination while at the same time

underestimate the probability of choosing another location. Hausman and McFadden (1984)

suggest that IIA can be tested by first estimating the model on the full set of alternatives and
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Table 10: Further robustness tests

Checks Only investors without 3 year aggregates of All years from
experience in host control variables 1997

Stock:
-industry 1.031 (.143)∗∗ 1.050 (.122)∗∗ 1.016 (.107)∗∗

-industry∗regulatory quality -.219 (.126)(∗) -.197 (.083)∗ -.368 (.096)∗∗

-county .194 (.155) .556 (.105)∗∗ .173 (.114)
-county∗regulatory quality .126 (.127) .135 (.071)(∗) .048 (.097)
Flow:
-industry 1.245 (.184)∗∗ 1.369 (.095)∗∗ .859 (.136)∗∗

-industry∗regulatory quality -.542 (.166)∗∗ -.306 (.066)∗∗ -.318 (.124)∗

-county -.273 (.166) 1.099 (.089)∗∗ -.109 (.118)
-county∗regulatory quality .361 (.151)∗ -.012 (.063) .246 (.108)∗

Own experience:
-in chosen host 2.894 (.150)∗∗ 2.978 (.132)∗∗

-in host∗regulatory quality -.844 (.090)∗∗ -.794 (.083)∗∗

-in other countries -18.474 (536.231) -1.323 (.124)∗∗ -1.229 (.116)∗∗

Regulatory quality -.241 (.220) .411 (.050)∗∗ .181 (.191)

Observations 163 161 481 747 432 310
Number of investments
Number of locations
pseudo R2 .25 .26 .30
loglikelihood -6289 -16185 -14268
Note: Conditional logit estimates of choice of location for new Norwegian FDI projects. Coun-
try dummies are included in all regressions. ∗∗,∗ ,(∗) indicate significance at 1%, 5%, and 10%
respectively.
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then estimate the model on a subset of alternatives (or choices). If IIA holds then the two

sets of estimates should not be statistically different. Further, Head et al. (1995) argue that

unobserved characteristics of the choosers might make some choices closer substitutes from the

perspective of certain choosers, and this might also lead to a violation of IIA such that the

coefficient estimates might depend on the sample of choices and choosers.

To test the validity of the IIA conditions we therefore exclude subsets of countries and

subsets of sectors from our base model. The results when subsets of countries are excluded are

reported in table 11 while results from excluding subsets of industries are reported in table 12.

Sweden is the single most important host country for Norwegian foreign direct investments.

The share of investments going to Sweden in the regression sample is 16%. The share of foreign

investments going to Denmark is about 10%. The results from regressions excluding Sweden

and Denmark respectively, are reported in the first two columns of Table 11, while the US (forth

most important host) is excluded in column 3. In the case of Sweden and Denmark, the test

that all coefficients are equal is rejected. This is mostly due to differences in the coefficients for

country fixed effects. When we test the coefficients from regressions including and excluding

Sweden we find that the difference in the coefficient for the stock variable for presence in the

same industry is significant at the 1 % level as is the interaction between a firms’ own presence

in the host and the regulatory environment in the host country. There are also differences

in the coefficient for the within industry flow variable, the firms’ own experience in the host

and the firms’ experience in other countries. Which are significant at the 5 % level. When

Denmark is not included the difference in coefficients for experience in other countries than

the host is significant at the 1 % level, as was the case when Sweden was not included. This

could mean that firms that invest in either Denmark and Sweden will more often also be active

in other countries. Whereas once firms invest further from home in geographical terms, they

will be more selective and focus on a single market. Thus, there will be more competition for

Norwegian investments between countries other than Sweden and Denmark. Also the coefficient

for own experience in the host country chosen is larger once Denmark is not included in the

sample. The difference is significant at the 5 % level. Thus, it seems that own experience

in the host matter more to firms once they invest outside of Scandinavia. There is also a
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difference at the 5 % level in the coefficient for the interaction between own experience and the

regulatory environment, as was the case when Sweden was excluded from the sample as well.

Even though some coefficients are significantly different, our main results are robust to the

inclusion/exclusion of Denmark and Sweden in the sample. When the US is excluded the test

that all coefficients are equal is not rejected. In the final column of Table 8 we report results

once all 13 countries where there have been made more than 15 investments during the period

that we consider are excluded. The overall test for equality in coefficients is rejected. However,

once variables are tested individually, there are significant differences only for the variables

representing the firms’ own experience. Our main findings remain robust, also to this change

in sample. Both the coefficient for the within industry flow variable and the interaction with

regulatory quality are larger in size and still significant strengthening the results as it could

suggest that where there is less Norwegian activity, the importance of access to information is

higher.

In Table 9 we report the regression results that we obtain when excluding the four most

important industries in terms of foreign investments activity (at the two digit NACE level).

These are NACE 24 (manufacture of chemicals and chemical products), NACE 51 (wholesale

trade and comission trade), NACE 61 (overseas shipping) and NACE 74 (business services).

The test that all coefficients are equal is rejected in all cases. However,again this is mostly due

to differences that occur in the country fixed effects that are included in all of the regressions.

When the explanatory variables are tested individually, there is a significant difference in the

firms’ own activity in other countries for all four industries. Also there is in most cases a

significant difference in the variable for the firms’ own presence in the host country. Only for

NACE 51, is there a significant difference in the within industry flow measure for previous

Norwegian activity, and it is significant only at the 10 % level. Again, we see that the main

results remain robust to these changes in sample.

7 Conclusions

To our knowledge, this is the first paper to use information about regulatory quality to identify

the effect of access to information about a host country on the probability that this country
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Table 11: Excluding selected countries from the choice set

Excluded countries
Sweden Denmark US Countries with

>15 investments
Stock:
-industry .792 (.130)∗∗ .915 (.129)∗∗ .901 (.128)∗∗ .835 (.350)∗

-industry∗regulatory quality -.279 (.116)∗ -.216 (.116)(∗) -.274 (.114)∗ .143 (.302)
-county .200 (.140) .187 (.140) .195 (.139) -.114 (.427)
-county∗regulatory quality .147 (.117) .153 (.118) .077 (.116) .356 (.384)
Flow:
-industry 1.078 (.168)∗∗ 1.148 (.166)∗∗ 1.150 (.165)∗∗ 1.269 (.412)∗∗

-industry∗regulatory quality -.369 (.151)∗ -.393 (.151)∗∗ -.410 (.148)∗∗ -.625 (.356)(∗)

-county -.180 (.150) -.174 (.149) -.162 (.148) .070 (.461)
-county∗regulatory quality .240 (.135)(∗) .238 (.135)(∗) .313 (.134)∗ -.041 (.394)
Own experience:
-in chosen host 2.943 (.194)∗∗ 2.898 (.178)∗∗ 2.729 (.169)∗∗ 1.922 (.356)∗∗

-in host∗regulatory quality -.581 (.101)∗∗ -.596 (.102)∗∗ -.642 (.101)∗∗ -.262 (.279)
-in other countries -1.245 (.183)∗∗ -1.255 (.162)∗∗ -1.023 (.150)∗∗ -.655 (.173)∗∗

Total FDI flow to host .003 (.020) .007 (.020) .006 (.020) -.084 (.087)
Total FDI∗regulatory quality .011 (.017) .002 (.018) .007 (.017) .078 (.069)
Regulatory quality -.052 (.208) -.047 (.216) -.061 (.208) -1.391 (.910)

Observations 190 347 201 831 213 251 23 192
Number of investments
Number of locations
pseudo R2 .23 .26 .27 .15
loglikelihood -7548 -7742 -8054 -3891
Note: Conditional logit estimates of choice of location for new Norwegian FDI projects in 1997, 1999,
2001, and 2003-2005. Country dummies are included in all regressions. ∗∗,∗ ,(∗) indicate significance at
1%, 5%, and 10% respectively.
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Table 12: Excluding selected industries from the set of investors

Excluded industries
Nace 24 Nace 51 Nace 61 Nace 74

Stock:
-industry .867 (.137)∗∗ .996 (.131)∗∗ .850 (.138)∗∗ .992 (.135)∗∗

-industry∗regulatory quality -.229 (.121)(∗) -.355 (.116)∗∗ -.257 (.122)∗ -.289 (.120)∗

-county .177 (.145) .182 (.143) .175 (.148) .156 (.145)
-county∗regulatory quality .158 (.121) .128 (.120) .125 (.124) .130 (.121)
Flow:
-industry 1.174 (.176)∗∗ 1.255 (.172)∗∗ 1.012 (.183)∗∗ 1.167 (.175)∗∗

-industry∗regulatory quality -.454 (.157)∗∗ -.517 (.154)∗∗ -.285 (.163)(∗) -.435 (.156)∗∗

-county -.110 (.157) -.199 (.153) -.188 (.157) -.173 (.155)
-county∗regulatory quality .234 (.140)(∗) .316 (.138)∗ .255 (.142)(∗) .282 (.140)∗

Own experience:
-in chosen host 2.706 (.172)∗∗ 2.770 (.178)∗∗ 2.844 (.173)∗∗ 2.603 (.175)∗∗

-in host∗regulatory quality -.670 (.109)∗∗ -.590 (.104)∗∗ -.721 (.106)∗∗ -.559 (.106)∗∗

-in other countries -.881 (.148)∗∗ -1.148 (.156)∗∗ -1.112 (.151)∗∗ -.916 (.155)∗∗

Total FDI flow to host .001 (.022) .004 (.020) .003 (.024) .009 (.021)
Total FDI∗regulatory quality .012 (.018) .009 (.017) .009 (.020) .005 (.018)
Regulatory quality -.195 (.223) -.080 (.211) -.142 (.230) -.100 (.219)

Observations 212 465 208 481 212 362 201 907
Number of investments
Number of locations
pseudo R2 .28 .26 .27 .26
loglikelihood -7854 -7908 -7905 -7596
Note: Conditional logit estimates of choice of location for new Norwegian FDI projects in 1997, 1999,
2001, and 2003-2005. Country dummies are included in all regressions. ∗∗,∗ ,(∗) indicate significance at
1%, 5%, and 10% respectively. Nace 24 = Manufacture of chemicals and chemical products, Nace 51 =
Wholesale trade and commission trade Nace 61 = Water transport and Nace 74 = Business services.
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will be chosen as a host for FDI. We also address the interplay between institutional quality in

a potential host country and access to information about that host, in the location choice of

firms investing abroad.

We find that past localization decisions made by Norwegian firms investing abroad affect

current choices made by other Norwegian investors. Investors tend to prefer locations where

Norwegian investors from the same industry have previously located. Distinguishing between

the agglomeration effect and information effect from past investments decisions to current

decisions, the information effect appears to be stronger. Although regulatory quality alone

does not seem to have an important impact on the location decision, it does influence the

degree to which current localization choices are influenced by those made in the past. The

effect is statistically significant only for investments made by firms within the same industry

in Norway in addition to a firm’s own experience. We suggest that these results indicate that

information sharing among firms within the same industry has an impact on the choice of

localization of FDI.
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