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Abstract

Sovereign wealth funds are a major force in international capital markets, but the

determinants of their allocation of capital are not well understood. I study equity

investments of sovereign wealth funds during the period 2006-2009 as a function of

the fund’s objectives and characteristics. Using a comprehensive dataset of equity

holdings, I explore investment preferences of SWFs at the firm-level, looking at dif-

ferences by the fund’s source of proceeds (commodity/non-commodity), investment

guidelines (OECD/non-OECD) and investment destination (domestic/foreign). I

find significant differences in the allocation of SWF equity investments depending

on these factors. Although most SWFs are attracted to large firms, with proven

profitability and international activities, differences remain on the fund’s invest-

ment preferences and their effect on firm value. However, SWF equity allocation is

not fully explained by firm-level determinants. Other factors related to diversifica-

tion and natural endowments (e.g. arable land, forest areas, fuel exports), studied

in a gravity model framework, partially explain the shift of SWF equity investments

towards commodity and natural resource sectors. The effect is preponderant when

analyzing commodity-related investments and controlling for other determinants.

JEL classification: G11, G15, G20, G23.
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kets, gravity model, diversification, natural resource endowments.
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1 Introduction

Sovereign Wealth Funds (SWFs) are a subject of significant policy interest. With a large

scope for investment, they have become major providers of international liquidity and

have defined a new form of public investment. Following a decade-long trend, a new

generation of countries in Africa, Latin America and Asia have considered setting up or

expanding sovereign wealth institutions in the future.1 As managers of national wealth,

their strategic asset allocation is one of the principal drivers of a country’s financial

capital.

Sovereign wealth institutions have several characteristics in common: they are govern-

ment owned investment vehicles with long-term horizon and non-standard liabilities.

They have, in general, less liquidity constraints and a higher tolerance for risk than

central banks managing international reserves. The allocation of capital of sovereign

funds is intrinsically associated with their origin, organizational structure and national

objectives, which can explain fundamental differences in their investments. The origin of

revenues sets a clear separation in their approach to asset allocation, with commodity-

based funds having different incentives and risks to foreign exchange funds. Other fac-

tors, related to information asymmetries or specific domestic policies through public

investment, can exacerbate these differences.

In this paper, I ask how equity portfolio allocations of sovereign wealth funds are affected

by firm determinants and access to natural resources. In particular, I am interested

in the shift of sovereign wealth fund holdings to a new investment space. My aim is

to broaden existing knowledge of SWF allocations, while providing new insight into

the role of commodity and natural endowments in the process of public investment. I

present an empirical analysis based on a unique fund and firm-level dataset for a group

of 22 sovereign wealth institutions. The main results are the following: First, there

are significant differences on the investment preferences of SWF depending on the three

studied dimensions (source of proceeds, OECD effect, home/foreign bias effect). Second,

the recent shifts in asset allocation and the investment pattern in SWFs can be partially

explained by the need to ensure their access to commodities and natural resources.

Evidence on the allocation strategy of sovereign funds is scarce. Recent studies have

mainly relied on aggregate data or fund deals, and not from actual equity holdings.

Furthermore, allocation differences within funds have not been previously studied. To fill

this gap, I stress three potential dimensions explaining the differences in allocation: First,

1The creation of sovereign wealth institutions is not exclusive to one region: Algeria, Angola, Ghana,

Nigeria, Tunisia (in Africa), Brazil and Colombia (in Latin America), and India, Indonesia, Iran, Malaysia

and Mongolia (in Asia) have set the institutional framework and introduced legislation in this direction.
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I consider the source of proceeds as a crucial determinant of the SWF portfolio allocation.

The contrast between commodity and non-commodity funds have seldom been tested

empirically, even if theoretical approaches have been proposed in this direction (Engel

and Valdes 2000, Scherer 2009). Second, I assess the peer-effect of investment guidelines

by considering OECD and non-OECD funds. Research on other institutional investors

stresses the role of information asymmetries for explaining cross-border investment flows

(Ferreira and Matos (2008) in the case of institutional investors and Di Giovanni (2005)

regarding M&A acquisitions). Third, I examine the contrast between domestic and

foreign equity holdings. Evidence at the fund level for private investors has evoked

disparities in investment preferences in addition to the familiar home bias effect.

Two reasons can be attributed to the interest of SWFs for strategic-sector investments.

First, the economic rebalancing resulting from the rise of emerging economies signif-

icantly diverted SWFs’ financial interests and, like other institutional investors, they

have re-directed their investments.2 Second, a number of SWFs have set, publicly and

often implicitly, a strategy to guarantee access to natural resources. The strategy is jus-

tified on the grounds of the increasing scarcity of exhaustible resources and the volatility

of commodity prices, which has been often associated with the role of speculation on

commodity markets and the limited hedging capacity of commodity producers. A sig-

nificant share in the equity portfolio rebalancing of SWFs is related to the access to

natural resources, particularly agricultural land, water and energy. The asset demand

from sovereign funds has not exclusively focused on hard commodity industries. Cur-

rent SWF portfolios involve agriculture, water and food-related industries, which have

sometimes been acquired through joint investments.3

Equity portfolios at the firm-level can reveal investment preferences (and differences)

between sovereign funds at various levels (e.g. risk aversion, liquidity requirements, di-

versification). As equity holdings of some sovereign investors show large deviations from

market portfolios, various hypotheses have been proposed to explain this behaviour.

Commodity funds, in particular, are perceived as hedging instruments against commod-

ity price fluctuations (Scherer 2009, Frankel 2010). From another perspective, informa-

tion asymmetries can make OECD sovereign funds more risk averse than non-OECD

sovereign investors. Risk sharing and diversification (at the sector and country level) is

2The exposure to OECD financial firms was largely responsible for the estimated 18% reduction of

sovereign funds’ portfolio between 2007 and 2009 (Bortolotti et al. 2009). University endowment funds

have been often compared to SWFs. Between 1995 and 2010, the largest academic endowment fund,

Harvard Management Company (HMC), increased its portfolio in emerging economies from 5% to 11%.
3Institutions like Jeddah-based Islamic Development Bank (IDB) joined Qatar’s sovereign wealth

fund to finance agriculture sector projects in developing countries. The agreement between 1Malaysia

Development (Malaysia) and PetroSaudi International (Saudi Arabia) to set-up a joint venture from the

Middle East to Malaysia is another example.
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an important dimension explicitly mentioned in some mandates (e.g. Temasek, one of

Singapore’s two sovereign funds).

The micro data on equity holdings allows me to explore the determinants of SWF’s

demand for public stocks on different dimensions. First, firm characteristics provide

information on SWF preferences for return, liquidity, momentum, risk or transaction

costs. In this respect, differences among SWF groups have not been documented. Sec-

ond, fund-level information allows me to explore the effect of fund characteristics and

their diversification motive, given that institutional investors tend to diversify specific

risk sources (i.e. commodity, equity or exchange risk).4 Third, based on anecdotal evi-

dence, I explore the relationship between SWF portfolio allocations with the country’s

capacity to satisfy its demand for natural endowments. I emphasize the importance

of the commodity/non-commodity distinction for explaining differences in equity allo-

cation, and the role of these investment vehicles to secure access to commodities and

natural resources.

I use data on equity holdings of sovereign wealth funds in developed and emerging

economies, detailed at the fund and firm level. An important feature of these data is that

they provide the participation of the fund, both as a share of the firm’s market value and

as a share of the fund portfolio. In addition to firm and sector-level characteristics, I use

a dataset on indicators of national wealth on access to hard/soft commodities, land and

water, that I denote as proxies for natural endowments. My results show that firm size

and international activities have a positive effect on SWF ownership. A one standard

deviation increase in these factors rises the probability of SWF participation by 0.22

and 0.01 per cent, respectively. The impact is variable across fund groups. Other effects

are associated with particular forms of ownership: foreign activity (for non-commodity

funds) and low leverage (for OECD funds). In addition, natural-endowment factors affect

the allocation of SWF investments at the firm level, depending on the fund category.

The structure of the paper is as follows: Section 1 discusses recent trends in SWFs’

demand for public equity. Section 2 discusses the theoretical model and its implication

for the hypotheses. Section 3 identifies the determinants of investment for each type

of fund, in the same spirit as Gompers and Metrick (Quarterly Journal of Economics,

Vol 116, 2001) and Ferreira and Matos (Journal of Financial Economics, Vol. 88 (3),

2008) and Fernandez (2009). Section 4 integrates the gravity model. The final section

discusses main findings and concludes.

4Commodity risk is obviously an important dimension for natural resource funds, while exchange rate

risk is more relevant for foreign exchange funds. Covariance in cross-country market correlations and

business cycles is another form of risk extensively studied (Portes and Rey 2001, 2005, Coeurdacier and

Guibaud 2009).

7



2 Motivation

In this section I briefly discuss two key features of the data that motivate the empirical

approach. The first, presented in Figure 1, is the increase of investments of sovereign

wealth funds in commodity and natural resource related firms. The Great Recession

in 2007 was a breakpoint in the way SWF portfolios were handled, and institutional

investors have gradually reconsidered their investments. The effect is also noticeable at

the regional level.

Figure 1: Evolution of SWF Investments in Commodity and Natural Resource Firms
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Source: Author’s calculation, based on Factset/Lionshares and Thomson Financial, 2010.

A second feature is the demand of sovereign wealth funds for specific asset classes, as

illustrated in figure 2. The demand for public and private equity in commodity firms,

and other forms of institutional participation has increased considerably over the last

decade.

There is empirical evidence of this shift, with concrete actions taken by some SWFs.

Temasek and GIC (from Singapore) decided to re-orient their investments towards

emerging economies. Well-established sovereign funds, such as ADIA (Abu Dhabi), with-

drew considerable parts of their OECD portfolio to favour new investments in emerging

economies.5 China’s sovereign fund, China Investment Corporation (CIC) extended its

activities to Central and South East Asia, more recently in energy-related firms (e.g.

Kazakhstan Gas company Astana).

5Temasek’s acquisition in Olam International, a Singapore-based agricultural commodities supplier,

is another example. Another example is the decision of East Timor fund in 2009 to diversify from U.S.

Treasuries and invest in emerging government bonds.
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Figure 2: Estimated Demand Sovereign Wealth Fund Assets – Q4 2009
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Their pursuit for resources is also exposed in their acquisitions in Indonesia (PT Bumi

Resources, the country’s largest coal producer), Russia (Noble Oil group, commodity

supplier), Mongolia (Iron Mining International, mining producer) or Canada (Teck Re-

sources Ltd, Canada’s largest diversified mining company).6. In the same line, Japan’s

SWF has foreseen almost a third of its investments toward emerging economies with a

mandate to target natural resource, energy and food production sectors. These move-

ments denote SWFs’ strategy of commodity acquisitions, as the shortage of resources is

perceived as a constraint for long-term economic growth.

The following section integrates relevant aspects of the literature on asset allocation of

sovereign investors and the contribution on this study to the understanding of SWF

investments.

6Their interest for joint ventures with private equity firms to target innovation-related firms has also

been stressed. Recipients of CIC’s three major investments in 2009 include SouthGobi Energy Resources

(Mongolia), Nobel Oil Group (Russia) and JSC KazMunaiGas Exploration Production (Kazakhstan).

Other investment arms (Petrochemical Corp, Petrochina) have rebalanced equity portfolios towards

oil-related industries
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Figure 3: Major locaions of SWF investments

2.1 Related Literature

This paper relates to a diverse and relatively recent literature sovereign wealth and in-

stitutional investors. The literature on asset allocation for sovereign wealth funds has

grown significantly, with complementary macroeconomic and financial perspectives. It

draws on the literature of reserves management models (Portes et al. 2006, Jeanne

and Rancière 2008) to models of portfolio choice (Campbell et al. 2004), risk manage-

ment (Claessens and Kreuser, 2009) and contingency claims (Alfaro and Kanczuk 2005,

Rozanov 2005). The link between investment strategies of commodity-based funds and

the macroeconomic stance has also been studied (Engel and Valdes, 2000, Reisen 2008,

Brown et al., 2010), stressing the macro-financial linkages of the fund’s strategic asset

allocation and optimal fiscal and monetary strategies.

The literature more related to this work is based on data at the fund and firm-level

of institutional equity portfolios. Following the analysis of other institutional investors,

SWF investment activities have been compared to pension, mutual or hedge funds,

which have been studied thoroughly in the past.7 Recently, other SWF specificities

7Previous studies on these funds include Del Guercio and Hawkins (1999), Woitdke (2002), Hartzell

and Starks (2003), Aggarwal, Klapper, and Wysocki (2005), Khorana, Servaes, and Tufano (2005), and

Brav, Jiang, Thomas, and Partnoy (2008). See Bortolotti et al. (2009) for a review on institutional

investment.

10



have been studied in this perspective. Bortolotti et al. (2009) assess the financial

impact of SWFs’ demand on stock markets, stressing existing similarities between SWFs

and other investment vehicles (i.e. pension, buy-out funds and mutual funds). They

find a significantly positive mean abnormal return upon SWF acquisitions of equity

stakes in publicly traded companies. In the same line, Sun and Hesse (2009) find that

the announcement effect of SWF investments is positive and SWF share purchases are

positively associated with abnormal returns.

Chhaochharia and Laeven (2008) find that SWFs invest to diversify away from industries

at home but do so in countries with cultural closeness, suggesting that investment rules

are not entirely driven by Sharpe-ratio criteria. They find that long-term performance

of firms with SWF participation tends to be less profitable. Similarly, Chhaochharia and

Laeven (2009) show that institutional investors invest in countries with common cultural

traits. This finding stresses the importance of informational factors. Berstein, Lerner

and Schoar (2009) examine SWFs’ equity investment strategies and their relationship to

the funds’ organisational structure. They find that SWFs where politicians are involved

are more likely to invest at home than those where external managers participate. At

the same time, SWFs with external managers tend to invest in industries with lower

Price-to-Earnings levels.

In a similar vein, Fernandes (2009) analyses the determinants of SWF holdings, finding

that large, profitable firms, with low leverage ratios and high visibility tend to be pre-

ferred by SWFs; firms with higher SWF ownership have higher valuations and better

operating performance. Fernandes and Bris (2009) find a stabilising effect of SWF par-

ticipation on firms, and a reduction in their cost of capital. The work of Ferreira and

Matos (2008) is related to this approach, for a broad group of investors. They explore

the determinants of institutional investments in firms, using a data set of holdings at the

stock-investor level. Exploring stock preferences of three investor types (U.S., non-U.S.

foreign, and domestic) they find that institutional investors, regardless their geographic

origin, prefer to invest in large and widely held firms, in countries with strong disclosure

standards. Also, foreign and domestic institutional investors diverge in their stock pref-

erences. Foreign institutional investors tend to invest in firms with high visibility (i.e.

in the MSCI World Index or with many analysts), and with low dividend-paying stocks.

On the contrary, domestic institutional investors tend to overlook these characteristics

when allocating their investments.8

8In the same line of Brickley et al. (1988), Almazan et al. (2005), Ferreira and Matos (2008) analyse

the investment behaviour of different types of institutional investors, classified by their “independence”

level. Whereas independent institutions (mutual fund managers and investment advisers) tend to be

“pressure-resistant”, grey institutions (bank, trusts, insurance companies, and others) tend to be more

“pressure-sensitive” or loyal to corporate management. They find that both types of institutions share

a preference for large, widely held and visible stocks.

11



Finally, this study is linked to the literature on the determinants of international port-

folios. From the work on cross-border equity flows (Portes and Rey 2001, 2005), models

of cross-border M&A activity (Di Giovanni 2005), models of portfolio diversification

(Coeurdacier et al. 2007, 2009; Bekaert and Wang, 2009) and international financial

flows (Papaioannou 2006), this work relates to the literature of portfolio analysis at the

microeconomic level. In this perspective, Hau and Rey (2008a) study the distribution

of home bias for a group of mutual funds, finding a positive correlation between the size

of the funds, the number of foreign countries and the number of sectors. Hau and Rey

(2008b) derive a theoretical model to analyse a group of equity funds and study the

rebalancing behaviour at the fund and stock level.

Although previous studies explore the determinants SWF portfolios, they do not fully in-

tegrate some of the particularities of SWFs as institutional investors, like being government-

owned, depending on an underlying asset, or having other investment requirements.

Moreover, portfolio differences within different types of sovereign fund remain unex-

plored, a gap this paper intends to fill. In contrast with other approaches, the statistical

power obtained through a data-intensive approach for studying SWFs (with nearly 7000

holdings in 54 countries for a total group of 32.000 firms from 2006 to 2009) allows to

draw robust conclusions on their investment preferences.

2.2 Defining an investment benchmark for SWFs

Despite increasing disclosure, little is known about sovereign wealth funds’ benchmarks

for investment. Contrary to the management of reserves, which has investment restric-

tions in terms of liquidity and risk, the investment horizon of SWFs is substantially

broader, including public and private debt securities, equity, private equity, alternatives,

real estate and derivative instruments. A number of sovereign funds have benchmarks

for their investments, but the variance of portfolio benchmarks is large. Even if some

SWFs have the mandate to target higher/riskier returns than central banks, they remain

public sector institutions and are unlikely to act as hedge funds or other institutional

investors engaged in speculative trading and using extensive leverage.

To what extent are SWF portfolio allocations different from other institutional investors?

I compare portfolio allocations between sovereign funds and mutual funds.9 Despite

being subject to special sets of regulatory, accounting, and tax rules, mutual funds

provide a reasonable point of reference and allow to compare the profile of firms where

9The sample of sovereign wealth funds is the same described before. For the mutual fund group, I

collect data on the 25 largest mutual funds worldwide. I restrict the comparison to a the last quarter of

2008, where holdings information is most complete. Average indicators are unweighted. See Avendano

et al. (2009) for a complete description.
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sovereign funds invest with other market participants.

Figure 4: Average portfolio characteristics for SWFs and Mutual funds
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Figure 4 provides a comparison of portfolio characteristics between the two types of

institutional investor. Sovereign funds have a relatively lower beta (0.83 in average)

in comparison to mutual funds (1.0 in average). The average price-to-earnings ratio is

slightly higher for the SWF group. A higher P/E ratio is associated with a higher price

for each unit of net income, so the stock is more expensive. In contrast, the average

price-to-book ratio is lower for SWFs, denoting that investors expect more value from

the asset. It is remarkable the substantially higher average dividend yield for sovereign

funds; although a high yield is desirable for some investors, it can also be associated

with lower dividends in the future. The higher average sales growth in the SWF group

could be interpreted in the same way as the dividend yield. These indicators portray a

more modest contrast in the profile of the firms where SWFs and mutual funds invest.

Sovereign wealth funds’ equity allocations are more diversified, by destination, industry

and sector, than other institutional investors. A regional comparison of SWF and mutual

fund equity portfolios shows that the first group tends to be more diversified. A simple

concentration index (Herfindahl-Hirschman) by region illustrates this pattern (a value

of 0.12 for SWFs and 0.19 for mutual funds).10 The gap in sector concentration (0.10

for SWFs vs 0.30 for mutual funds) and industry concentration (0.04 for SWFs vs. 0.33

10A low HH index (close to zero) indicates a high degree of diversification of investment destinations,

whereas a value close to 1 denotes higher concentration.
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for mutual funds) is even more pronounced.11

2.3 Sovereign Wealth Funds and Investment Strategies

As observed, the determinants of SWF ownership can contrast with those of other in-

stitutional investors. Being publicly-owned institutions, their investment rationale can

involve additional considerations to those of private institutional investors. Furthermore,

there are considerable differences, within sovereign funds, in their approach to equity

investment.

Gompers and Metrick (2001) present a simple framework to contrast the determinants of

institutional ownership. In this perspective, individual and institutional investors hold

fractions of a firm. Institutions’ demand for stocks tends to be different from individual

investors, as they act as agents for other investors. As institutions (investment advi-

sors, mutual funds, banks) have investment discretion, individuals can only imperfectly

monitor the investment choices of the institution. The agency problem in the case of

the sovereign wealth fund is similar. Fund-owners, in this case, citizens, cannot exercise

complete discretion over the choice of an investment agent. Being this control imper-

fect, different incentives can result in different demand patterns of SWFs with respect

to individual or other types of institutions.

To study the variance of SWF ownership on firm-level preferences, I examine first how

their equity portfolios are determined by firm characteristics. I consider measures of

firm performance (sales, return on assets, return on equity), legal environment (dividend

yield, stock volatility), capital structure (leverage), liquidity (cash holdings, turnover),

coverage (e.g. foreign sales, EMBI), and country-level characteristics considered in the

literature (e.g., market capitalisation, anti-self-dealing). Each indicator provides infor-

mation, explained below, on the fund preferences. I stress the importance of three main

explaining factors:

• A possible cause for differences among different types of investors is the legal

environment, as stressed by Del Guercio (1996).12 To analyze this factor, and

in line with previous literature, I study the interaction between SWF ownership

and firm-based information on dividend yield and stock price volatility. Under

11See Annex 12.9 for a full list of Factset sectors and industries.
12Del Guercio (1996) studies the relationship between prudence and stock ownership, suggesting that

different types of institutions are affected by prudence restrictions to varying degrees. In general, banks

are associated with “prudent man” considerations, but nonbank institutions also consider these charac-

teristics.
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the hypothesis of prudence considerations, SWF ownership should be positively

related to dividend yield, and negatively to stock volatility.

• Another source of cross-sectional variance in institutional ownership is related to

liquidity constraints and transaction costs. Sovereign wealth institutions, because

of their size, are likely to demand large stocks with large market capitalisations.

In addition, if SWFs tended to trade more than other investors, they should be

sensitive to transaction costs related to illiquid stocks with higher bid-ask spreads.

To assess the effect of these factors, I use firm size and share turnover. If funds

are looking for liquid stocks more than other shareholders, these factors should be

positively related to SWF ownership.

• A third factor identified in the literature of institutional investment, which can

influence SWF ownership, are historical stock returns. In general, small stocks,

stocks with high book-to-market ratios and stocks with momentum (return over

the previous year) are associated with higher institutional ownership. I test these

hypotheses for SWFs looking at the relationship of SWF ownership with firm size,

book-to-market ratio and momentum.

If historical or institutional factors have been scrutinized in the study of public invest-

ment, differences within different types of SWF ownership have not been explored. To

address this issue, I study three forms of ownership by sovereign wealth institutions:

• The first one is associated with the fund’s source of proceeds. Previous litera-

ture has highlighted the caveats when addressing the investment problem between

commodity and non-commodity funds. Scherer (2009) studies the problem of al-

location for commodity funds, stressing the fact that the country’s wealth can be

seen as a combination of financial wealth and non-tradable resource wealth. The

allocation problem takes into account the correlation of the fund portfolio with

both financial and resource wealth, in order to avoid welfare losses. In the case of

foreign exchange funds, the optimal asset allocation seeks to diversify other risks,

in particular exchange risk.

• The second dimension deals with standard information effects in capital markets.

The informational asymmetries in financial markets between developed and emerg-

ing economies have been studied in depth. In the context of sovereign wealth funds,

the question remains open.

• The third dimension regards at the location of equity holdings. Previous research

shows that other institutional investors tend to target different types of firms when

addressing domestic or foreign assets (Gompers and Metrick 2001, Ferreira and
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Matos 2008). The heterogeneity on the distribution of home bias has been high-

lighted by Hau and Rey (2008), sustaining that managers face heterogenous insti-

tutional constraints that determine the degree of home bias of their portfolios.13

One remaining question consists in assessing, not only the degree of home bias of

sovereign wealth funds with respect to other investors, but also the determinants

of SWF ownership in publicly traded firms at the domestic level.

To illustrate the relevance of these dimensions, I calculate average values of selected

firm characteristics for each form of SWF ownership.14 Summary statistics and t-tests

for differences between means are displayed in table 1. Differences in the investment

preferences between SWF groups are more pronounced when looking at average firm

characteristics. Firms targeted by commodity and non-commodity funds differ in size,

firm profitability, cash holdings and foreign sales. OECD and non-OECD funds target

firms with statistically different firm size, leverage, return over equity and turnover.

Domestic and foreign investment also target different types of holdings, with differences

in firm size, firm profitability, and turnover.

Descriptive statistics suggest that sovereign wealth managers target different types of

firms, and the three mentioned dimensions affect considerably the type of equity invest-

ment. To link these three conjectures to the current literature on micro-level studies of

institutional funds, I consider two main propositions to study:

2.3.1 Proposition 1.

The variability of SWFs’ portfolio preferences is explained by three main factors: source

of proceeds, investment guidelines and investment location.

As explained before, intrinsic characteristics to the sovereign fund are, a priori, relevant

for explaining portfolio allocation differences: i) Considering the source of proceeds,

commodity funds have an incentive to diversify away from their underlying asset, whereas

foreign exchange funds seek to secure commodity inflows for boosting their exports. ii)

Regarding investment guidelines, due to market frictions (informational, geographical,

legal) OECD and non-OECD funds presumably follow different portfolio allocations. iii)

Moreover, as part of specific industrial policies, sovereign funds value equity investments

differently in domestic and foreign markets, with specific policy-driven allocations (e.g.

strategic investment in R&D sectors).

13Furthermore, they highlight the fact that if such constraints exist and are binding, they are certainly

not exogenous and are likely to come from an agency problem between investors and fund managers.
14Firms are considered to “belong” to a group if SWF participation in the firm is above 1% of firm

market value. Means are calculated as the non-weighted average of firms within each group.
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Table 1: Means for Firm Characteristics for Sovereign Wealth Fund Groups

Commodity Non-Comm.

p-value (diff. 

among 

means)

OECD Non-OECD

p-value (diff. 

among 

means)

Domestic Foreign

p-value (diff. 

among 

means)

Position 5.45E+07 1.28E+08 0.60 5.11E+07 1.14E+09 0.85 3.31E+09 5.17E+07 0.00

Outstanding Shares 0.98 1.63 0.00 0.88 11.82 0.00 23.63 0.93 0.00

SWF dummy 0.16 0.19 0.00 0.15 0.79 0.00 0.81 0.15 0.00

Size 7.56 8.09 0.00 7.49 8.25 0.00 6.91 7.49 0.00

Leverage 0.24 0.24 0.00 0.24 0.29 0.00 0.27 0.24 0.79

Inv. Opport. 17.18 15.39 0.11 17.13 18.28 0.09 18.05 17.19 0.93

ROE 3.85 4.51 0.15 3.77 6.81 0.13 6.68 3.78 0.88

R&D 405.42 6.35 0.36 373.60 447.93 0.45 1.07 386.57 0.91

CAPEX 7.79 5.99 0.34 7.64 7.64 0.32 8.90 7.65 0.92

Cash Holdings 634.12 1089.54 0.42 618.04 998.48 0.43 353.00 620.53 1.00

ADR 0.01 0.02 0.01 0.01 0.07 0.00 0.03 0.01 0.29

Foreign Sales 31.11 35.62 0.00 31.19 42.06 0.00 26.65 31.21 0.94

Turnover 0.01 0.00 0.65 0.00 0.00 0.63 0.00 0.00 0.92

Book Value 1.20 0.91 0.00 1.19 0.37 0.00 0.47 1.19 0.00

Cash Holding (FM) 634.12 1089.54 0.42 618.04 998.48 0.43 353.00 620.53 1.00

GDP firm country 4.63E+12 5.25E+12 0.00 4.62E+12 1.42E+12 0.00 2.97E+11 4.60E+12 0.00

Mkt Cap firm country 149.26 152.48 0.84 149.92 152.81 0.60 114.75 150.42 0.00

Commodity Ownership 0.66 0.55 0.00 0.56 2.88 0.00 3.20 0.58 0.00

Non-Commodity Ownership 0.32 1.09 0.00 0.32 8.94 0.00 20.43 0.35 0.00

OECD ownership 0.59 0.58 0.00 0.56 0.70 0.00 1.12 0.56 0.00

Non-OECD ownership 0.40 1.05 0.00 0.31 11.12 0.00 22.51 0.38 0.00

Domestic ownership 0.25 0.68 0.00 0.21 6.70 0.00 22.68 0.20 0.00

Non-domestic ownership 0.73 0.95 0.00 0.67 5.12 0.00 0.95 0.74 0.00

2.3.2 Proposition 2.

The theoretical model proposed by Scherer (2009) suggests that commodity funds tend

to diversify away their commodity risk by investing in non-commodity-dependent firms.

By the same token, non-commodity funds want to assure their access to natural endow-

ments by investing in commodity-related sectors. However, diversification and provision

objectives are not substitutes: it is also the case that some commodity funds (e.g. an

oil fund) increase their position in other commodity sectors (e.g. water, food), to guar-

antee their access to these resources. A number of oil-based sovereign funds (e.g. Abu

Dhabi) have systematically invested in agriculture and water-related sectors, so as other

non-commodity funds.

I extend the analysis of SWF ownership by exploring the role of natural resources in

portfolio allocation. Despite its importance, the role of natural resource endowments

on institutional investment remains practically unexplored. Alvarez and Fuentes (2006)

explore the link between natural resource endowments and specialisation, finding that

mining countries are less likely than forestry and agriculture-dependent countries to shift

their specialisation pattern toward manufacturing goods. Poelhekke and van der Ploeg

(2010) explore the role of sub-soil assets as a determinant of FDI, finding a positive effect
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of sub-soil endowments on resource FDI and a negative effect on non-resource sectors.

More generally, they find a form of resource curse, this is, an aggregate negative effect on

FDI, as a result of resource abundance.15 Importantly, since the institutional framework

is not relevant to explain non-resource investment, then the detrimental effect to FDI

comes from natural resource abundance. I integrate the conjecture of natural resource

endowments in the context of SWF’s demand for equity, using firm (and therefore sector)

level data.

The motivation for studying this additional investment motive, natural endowments,

relies also on the literature on capital flows between industrialised and developing coun-

tries. In his seminal work, Lucas (1990) argued that, from a new classical growth model

perspective, the law of diminishing returns implies that the marginal product of capital

should be higher in the countries where capital is scarce, and capital should flow in this

direction until the marginal product of capital is equalized. To explain why this is not the

case, Alfaro et al. (2006) synthesize two main explanations: fundamentals and capital

market imperfections. Fundamentals refer to divergent technological structure, missing

factors of production, government policies and the institutional stance. The differences

in fundamentals can be then understood in several ways: there can be factors that affect

capital returns and have not been considered. Notably, in developing countries, land

and natural resources are overlooked. Also, government policies (e.g. tax on returns,

inflation persistence) or the institutional stance, can also affect investment decisions

and affect economic performance. The second explanation, focused on capital market

imperfections, puts sovereign risk and asymmetric information as two major factors. In-

formation asymmetries, in particular, affect the way capital is transferred, stressing the

role of information, market size and trading costs in cross-border equity flows. Political

risk and institutional quality also affect the level of capital flows to developing countries,

as stressed Alfaro et al. (2006).

Caselli’s (2006) study on the marginal product of capital highlighted a key issue. He

presents a model where capital is more expensive (relative to output) in developing

countries. When correcting for the higher relative cost of capital in poor countries,

cross-country differences in marginal product of capital are wiped-out. Thus, the higher

cost of installing capital in poor countries could explain why capital flows do not go in

the expected direction. Caselli presents first a one-factor model, estimating the marginal

product of capital to be twice as big in developed economies. The results of this naive

model would corroborate the validity of the international credit-friction argument. Next,

he includes a new factor, representing land or natural resources, and separates natural

15Poelhekke and van der Ploeg (2010) also explore the spillover effects of each type of investment,

finding that surrounding FDI (i.e. spatial lag) is not relevant to resource FDI but is positively related

to non-resource FDI.
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from reproducible capital in his estimation. When including this factor, which is often

more important in emerging economies, there is a significant reduction in the gap between

rich and poor country capital returns. Caselli’s (2006) main result is that the marginal

product of capital is essentially equalized: the return from investment in capital is no

higher in poor than in rich countries.16

Caselli’s findings are informative on the importance of considering differences in natural

resource endowments when analyzing cross-border capital flows. Although the approach

proposed here is different, in the sense that not only capital productivity but other micro-

determinants are studied, it does take into account Caselli’s critique and integrates it

in the discussion of institutional investments. This point is further discussed after the

empirical estimation.

2.3.3 Data description

For studying SWF portfolio variance, I combine firm, fund and country-level data on

equity holdings for a group of sovereign wealth funds, to identify the main determinants

of the portfolio allocation. Equity holdings data are obtained from Factset/Lionshares

database, a major information source for institutional ownership. Disclosed information

on holdings comes from different sources: for equities traded in the U.S., holdings data

comes from mandatory quarterly 13F filings of the Securities Exchange Commission

(SEC).17 For equities traded outside the U.S., information comes from national regula-

tory agencies or stock exchange announcements, local and offshore mutual funds, mutual

fund industry directories and annual reports.

I restrict the analysis to available holdings for a group of 22 sovereign wealth funds be-

tween 2006 and 2009.18 I consider all types of stock holdings: ordinary shares, preferred

shares, American Depositary Receipts (ADRs), Global Depositary Receipts (GDR) and

dual listings. Data covers a set of nearly 14.000 individual holdings in 65 different coun-

tries and almost 8000 firms. Data in the sample adds up to nearly 450 USD billion.

Managed assets by SWFs before the global financial crisis were estimated in 2-2.3 USD

trillion (IMF 2009). This amount would correspond to nearly 25% of the total assets

managed by these institutions. By some estimates, approximately 40 to 50 per cent of

SWFs portfolios are invested in public equity.

16Lower capital ratios in developing countries are attributable to lower endowments of complementary

factors and lower prices of output goods relative to capital.Indeed, developing-country investors need to

have higher marginal product of capital to be compensated by higher cost of capital (relative to output).
17See Gompers and Metrick (2001) for a more detailed description of the filing procedure of 13 filings.
18The sample includes 12 commodity and 10 non-commodity funds. Most OECD funds in the same

are non-commodity related. See Annex 12.3.
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3 Empirical Strategy and Determinants of SWF Owner-

ship

3.1 SWF ownership variables and data structure

The original dataset provides information (for each fund and firm) on the position (in

USD thousands), the position change (quarterly and annual), the percentage of SWF

participation in the firm (as share of outstanding shares), the percentage of the holding

(as share of the SWF portfolio), country, region, sector, capitalisation group and fund

performance (Year-to-Date). Following the literature on institutional investment and

firm preferences, I define two variables of institutional ownership for the analysis:

First, I define a SWF Ownership variable for each firm as:

Owni =
N∑
j=1

Posj
MkCapi

∀i (1)

where N is the number of funds in the sample and Owni represents the total share of

SWF holdings in firm i as a percentage of market capitalisation.

Second, I define a SWF dummy :

SWF dummyi =

{
1 if

∑N
j=1

Posj
MkCapi

≥ 1% ∀i
0 else

(2)

The dummy variable takes value 1 when SWF participation in the firm is above 1%.19

Sovereign funds in the sample are classified by their source of proceeds (commodity/non-

commodity), investment guidelines (OECD/non-OECD). Equity holdings are identified

as domestic or foreign. I define ownership variables according to these criteria. For

commodity funds, I calculate total holdings (as a share of market capitalization) held by

this category of funds, and compute similar ownership variables for the other categories.20

I define two datasets for the analysis of SWF ownership: one with total SWF holdings

per firm, and one with bilateral (firm-fund) holdings. The first dataset uses the firm as

unit of analysis, and covers all companies in the Worldscope universe available through

19This corresponds to the same dummy variable defined by Fernandez (2009).
20To have a measure of domestic ownership, I estimate the share of holdings for all SWF domiciled in

the country. Berstein et al. (2009) define a dummy variable for domestic investments.
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Thomson One Analytics.21 Firm level information is extracted from Thomson Datas-

tream and Worldscope.22 The final sample includes nearly 32.000 firms, from which 7661

firms have SWF portfolio allocations. The second dataset uses the bilateral holding as

unit of analysis, with the objective of analysing SWFs’ demand for stocks in a gravity

model framework. Additional to fund (origin) and firm (destination) characteristics,

information at the country level is included. Descriptive statistics for the firm and fund

level characteristics considered are summarized in table 2.

The average holding in the firms where SWF have any participation is about 0.96% of

the outstanding shares, which is coherent with other findings in the literature (Fernandes

2009).23 In the sample, commodity funds tend to own a larger share than non-commodity

funds (0.58% vs 0.38%). Also, OECD-based SWFs tend to have a higher participation

(0.52% vs 0.44% for non-OECD funds). Finally, a large part of the average 0.96%

of holdings is controlled by foreign sovereign wealth institutions (0.69% vs. 0.27% for

domestic funds).24

I examine first which firm and country-level factors determine the participation of SWFs.

To estimate the determinants of ownership, I run a baseline equation considering different

firm level determinants:

Owni,t = δ0 + δ1Sizei,t + δ2Levi,t + δ3Invopi,t + δ4ROEi,t + δ5DYi,t (3)

+δ6R&Di,t + δ7Capexi,t + δ8Cashi,t + νi + εi,t

where Owni is the SWF ownership variable, Sizei,t is the size of firm i at time t defined as

the logarithm of USD total assets, Levi,t is the ratio of total debt to total assets, Invopi,t

21Contrary to Ferreira and Matos (2008), I include all financial firms (SIC codes 6) in the sample. The

reason for including financial firms is that some funds have significant holdings in financial institutions

for financing other sectors (e.g. CIC in the China Construction Bank). For robustness tests, financial

firms are excluded.
22Firm-level data includes information on a large set of firm and sector variables: total assets, return on

assets, market capitalization, return on equity, capital expenditure, sales growth, total debt, cash hold-

ings, international sales, share turnover, R&D expenditure, dividend yield, net income, EBITDA, total

liabilities, cash holdings, SIC sector and industry, ADRs, book-to-market value. These are introduced

in different stages in the empirical analysis.
23When considering the whole set of Datastream/Worldscope firms, the average SWF participation

by firm is 0.23%.
24Two funds in the sample, Norges Bank Investment Management and New Zealand Superannuation

fund, have a highly diversified portfolio with respect to the other funds. However, the dataset structure

prevents from a bias from over-represented funds. As the resulting ownership shares for these diversified

funds are small, they do not affect the main results. When analysing bilateral observations, there can

be indeed a biased result. Further robustness checks are performed to address the issue.
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Table 2: Descriptive Statistics - Firm and Ownership Characteristics
Variable Obs Mean Std. Dev Min Max Source

Firm Variables

Tota Assets 29542 4.7E+07 8.1E+09 0.0 1.4E+12 Worldscope

Return on Assets 29032 -104.19 6969.98 -322.00 38.25 Worldscope

Sales 29543 2.4E+04 3.9E+06 0.0 2.7E+04 Worldscope

Capital Expenditure (% total assets) 28075 6.26 9.85 0.00 99.97 Worldscope

Sales growth (3 year) 26427 19.09 112.32 -100.00 235.40 Worldscope

Dividend yield  30165 11.63 382.62 0.00 20.12 Worldscope

Total Debt 29502 1464.41 19651.16 0.00 889349.80 Worldscope

Cash and Short term investments 27691 372.26 28776.23 -0.01 4779903.00 Worldscope

Volume 29879 1.15 13.95 0.00 2022.38 Datastream

Market value 29833 1.4E+07 9.8E+08 0.0 9.8E+10 Datastream

Size 31338 5.02 2.53 -4.61 15.07 Thomson Financial

Leverage 29364 0.46 6.79 0.00 543.00 Thomson Financial

Investment opportunities 26400 16.82 54.63 -100.00 973.10 Thomson Financial

Return on equity 28528 -1.97 24.77 -199.75 99.56 Thomson Financial

R&D investment 10747 8.45 30.92 0.00 390.32 Thomson Financial

Cash and short term investments 27623 144.98 574.17 -0.01 9632.14 Thomson Financial

ADR 31473 0.02 0.13 0.00 1.00 Thomson Financial

Foreign Sales (% total) 14716 25.42 32.22 0.00 100.00 Thomson Financial

Turnover 29624 0.01 0.72 0.00 120.00

Book-to Market equity ratio (Ferreira et al.) 23473 1.35 1.98 -12.61 4.61 Authors' calculation

Cash and short term inv. to total assets (Ferreira et al.) 23473 1.35 1.98 -12.61 4.61 Authors' calculation

Equity Holding Variables

Position 31731 5.0E+07 2.2E+09 0.0 1.5E+11 Factset/Lionshares

Market value 31731 7.4E+07 1.9E+09 0.0 1.3E+11 Factset/Lionshares

Portfolio 31731 0.20 2.93 0.00 100.00

Outstanding shares (% total) 31727 0.21 1.95 0.00 86.60 Factset/Lionshares

SWF dummy 31731 0.04 0.19 0.00 1.00 Authors' calculation

Commodity ownership 31731 0.14 0.87 0.00 60.03 Authors' calculation

Non-commodity ownership 31727 0.07 1.73 0.00 86.81 Authors' calculation

OECD ownership 31731 0.13 0.42 0.00 15.59 Authors' calculation

Non-OECD ownership 31727 0.09 1.90 0.00 86.81 Authors' calculation

Domestic invest. 31729 0.06 1.64 0.00 86.81 Authors' calculation

Foreign invest. 31729 0.16 1.04 0.00 85.76 Authors' calculation

Country-level variables

GDP (firm's country) 31382 3.67E+12 4.31E+12 4.65E+09 1.15E+13 WDI

Market capitalization (firm's country) 31597 149.45 88.74 0.00 561.17 WDI

Financial sophistication index 11410 5.72 0.73 3.40 6.70 World Economic Forum

Anti self-dealing index 11390 0.54 0.25 0.09 1.00 Djankov et al. (2008)

(investment opportunities) is the three-year geometric average of annual growth rate in

net sales in USD, ROEi,t is the return over equity, DYi,t is the dividend yield, R&Di,t

is the ratio of Research and Development spendings to total assets, Capexi,t is the ratio

of total capital expenditures to total assets, and Cashi,t is the ratio of cash and short

term investments to total assets.

In a later stage, I introduce other firm-level control variables employed by Ferreira and

Matos (2008) and Fernandes (2009): BMi,t is the log of book-to-market equity ratio,

RETi,t is the annual geometric stock rate of return, Turnoveri,t is the annual share

volume divided by adjusted shares outstanding, ADRi,t is a dummy indicator when the

firm is cross-listed on a U.S. exchange, FSalesi,t are the international annual net sales

as a proportion of net sales. Country variables considered at this stage are Antiselft
which is the antiself index as defined by Djankov et al. (2008), GDPt is the output in
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USD dollars and MCapt is the total market capitalisation as a percentage of GDP.25

3.2 Baseline Regression

I estimate different configurations for the baseline equation, as shown in table 3. Regres-

sions (i) to (iii) take into account different firm characteristics, whereas Regression (iv)

includes two control variables at the national level (GDP and market capitalisation over

GDP). Only results with the SWF ownership variable are reported.26 Robust standard

errors are calculated for all regressions.

A first result from the baseline regression shows that SWFs have a preference for large

firms. This is consistent with Falkenstein (1996) and Gompers and Metrick (2001) in

the case of institutional investors. An increase of one standard deviation in size is

associated with an increase of 0.29% in SWF ownership. SWFs in this sample do not

have a preference for firms with proven profitability. Fernandes (2009) finds a positive

effect for this variable, and links the result to the “prudent man” rules that investors

tend to follow (Del Guercio 1996).

In contrast to Fernandes’ results, capital expenditure is a negative and significant vari-

able explaining equity allocations, which suggests SWFs are not prone to invest in firms

incurring in fixed asset purchases. Cash holdings are negatively related to SWF owner-

ship (in particular with the dummy ownership variable), whereas firms cross-listed on a

U.S. exchange are neutral to sovereign wealth investors (Ferreira and Matos (2008) find

a positive ADR effect). The technological variable, captured by R&D investment, is not

relevant for explaining SWF ownership, which, as suggested by Fernandes (2009), there

is not innovation “through the backdoor” in SWF portfolio allocations.

Foreign sales, which reflects the capacity of the firm to access international markets, is a

relevant factor for sovereign funds, stressing the importance of firm visibility. This effect

is more robust in the dummy variable configuration. GDP and market capitalisation

have both a negative effect on SWF ownership, and a priori suggests that, sovereign

funds, as other institutional investors, tend to favour investment opportunities in less

developed economies.

Regressions (v) to (vii) in table 3 display the results when considering fixed country

effects, with similar results to the previous specification: sovereign funds prefer large,

25The anti-self dealing index estimated by Djankov et al. (2008) measures the ex-ante and ex-post

effectiveness of regulation and enforcement against self-dealing.
26Results for the SWF dummy variable are included in the Annex, but the main results using the two

definitions of ownership are similar.
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Table 3: Baseline Model. Dependent Variable: Outstanding Shares

O/S all O/S all O/S all O/S all O/S all O/S all O/S all

(i) (ii) (iii) (iv) (v) (vi) (vii)

Size 0.1217*** 0.1166*** 0.1121*** 0.1150*** 0.1336*** 0.1407*** 0.1375***

[0.012] [0.014] [0.014] [0.015] [0.012] [0.017] [0.017]

Leverage 0.0142** 0.0213** 0.0189*** 0.0193** 0.0123 0.0162 0.0142

[0.006] [0.009] [0.007] [0.008] [0.028] [0.031] [0.031]

R&D 0.0624*** 0.0598** 0.0608** 0.0689** 0.0435 0.0773 0.0708

[0.020] [0.029] [0.029] [0.031] [0.074] [0.098] [0.097]

Capital Expend. -0.085 -0.3765* -0.4609*** -0.5780*** 0.0356 -0.1492 -0.2266

[0.158] [0.221] [0.163] [0.198] [0.287] [0.410] [0.413]

Foreign Sales 0.0014 0.0015** 0.0008 -0.001 -0.0007

[0.001] [0.001] [0.001] [0.001] [0.001]

GDP (firm) -0.0013**

[0.001]

Mkap/GDP (firm) 0.0006

[0.001]

Observations 9459 5732 5523 5523 9459 5732 5523

R-squared 0.017 0.016 0.086 0.087 0.017 0.014 0.084

Controls Yes Yes Yes Yes Yes Yes Yes

Country fixed effects No No No No Yes Yes Yes

Baseline Country Fixed Effects

Note: OLS Estimates. Dependent variable is the share of SWF ownership in the firm as percentage of market 

capitalisation. Robust standard errors (in brackets) clustered at the country level. Baseline control variables include: 

firm size, leverage, investment opportunities, return on equity, dividend yield, R&D investment, capital expenditure, 

cash holdings, dummy for American Depository Receipts, foreign sales, share turnover, GDP on firm's country, 

market capitalisation of firm country, time dummies and country effects (where specified).

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

liquid firms, with solid cash positions, preferably not-cross listed and internationally

visible. Results do not diverge when using the two ownership definitions described

above (percentage of outstanding shares and dummy variable).

Using the ownership variables previously described, I analyse if the sovereign wealth

funds’ objectives and characteristics have an effect in the investment preferences among

different SWF groups.

3.3 Commodity vs. Non-commodity fund Ownership

Portfolio preferences of commodity and non-commodity funds diverge in different on

different factors, as highlighted in table 4.

Both groups value positively large and leveraged firms. However, differences exist be-
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Table 4: Commodity vs. non-Commodity funds

Commodity

Non 

Commodity Commodity

Non 

Commodity Commodity

Non 

Commodity Commodity

Non 

Commodity

(v) (vi) (vii) (viii) (xi) (xii) (xiii) (xiv)

Size 0.0897*** 0.0224* 0.0887*** 0.0263* 0.0980*** 0.0405** 0.0961*** 0.0384**

[0.005] [0.013] [0.004] [0.015] [0.004] [0.016] [0.004] [0.016]

Leverage 0.0121** 0.0067** 0.0120** 0.0073* 0.0096 0.0063 0.0092 0.0047

[0.005] [0.003] [0.005] [0.004] [0.008] [0.030] [0.008] [0.030]

Dividend Yield 0.0085 0.0066 0.0087 0.0028 0.0037 -0.0036 0.0049** 0.0007

[0.009] [0.006] [0.010] [0.005] [0.002] [0.009] [0.002] [0.009]

R&D 0.0666** -0.0059 0.0648** 0.0041 0.0398* 0.0242 0.0361 0.025

[0.027] [0.012] [0.027] [0.014] [0.024] [0.095] [0.024] [0.094]

Capital Expend. -0.2786*** -0.1824 -0.2696*** -0.3084* -0.1026 -0.103 -0.1279 -0.1567

[0.071] [0.146] [0.076] [0.183] [0.101] [0.395] [0.104] [0.397]

ADR -0.3716*** 31.0126 -0.3628*** 30.9181 -0.2682*** 0.2558 -0.1234 30.5326***

[0.056] [22.040] [0.067] [22.001] [0.042] [0.165] [0.372] [1.413]

Foreign Sales 0.0017*** -0.0001 0.0018*** -0.001 0.0007*** -0.0017* 0.0008*** -0.0014

[0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001]

Turnover 1.5849* -3.5642** 1.5280* -1.8996** 2.2299*** -2.0125

[0.839] [1.396] [0.813] [0.756] [0.839] [3.220]

GDP (firm) 0.0001 -0.0014**

[0.000] [0.001]

Mkap/GDP (firm) -0.0002 0.0007

[0.000] [0.001]

Observations 5523 5523 5523 5523 5732 5732 5523 5523

R-squared 0.085 0.082 0.085 0.083 0.0805 0.08 0.0821 0.0808

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Country fixed effects No No No No Yes Yes Yes Yes

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: OLS Estimates. Dependent variable is the share of SWF ownership in the firm as percentage of market capitalisation. Robust standard 

errors (in brackets) clustered at the country level. Baseline control variables include: firm size, leverage, investment opportunities, return on 

equity, dividend yield, R&D investment, capital expenditure, cash holdings, dummy for American Depository Receipts, foreign sales, share 

turnover, GDP on firm's country, market capitalisation of firm country, time dummies and country effects (where specified).

tween each type of ownership. Commodity-funds’ ownership is negatively affected by

cross-listing (ADR), but is more prone to occur in internationally visible firms.27 Non-

commodity funds can be more interested in internationally-oriented firms as a matter

of risk diversification: firms more internationally integrated tend to be more resilient

to external shocks. This result contrasts with Scherer (2009), where commodity funds

tend to diversify their commodity risk by investing in sectors uncorrelated or negatively

correlated to the underlying commodity. In addition, non-commodity funds investment

preferences are more dependent on turnover, whereas external conditions (GDP and mar-

ket capitalisation) do not have a significant effect on either group. This suggests that

funds are not necessarily sensitive to macroeconomic factors, regardless their source of

27The dividend yield has a negative effect on ownership for one specification. The dividend yield shows

how much a company pays out in dividends each year relative to its share price. This result is puzzling;

although a high yield can be desirable for some investors, it can also be associated with lower dividends

in the future.
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proceeds. The country-effect specification stresses the negative effect of leverage on

commodity-fund ownership. Other results remain unchanged.

3.4 OECD vs. non-OECD Ownership

SWF ownership is presumably different for developed and emerging-based funds, as ex-

plained above. To estimate these differences, I regress OECD and non-OECD ownership

on the variables identified in equation (3). I estimate a model with random effects to

isolate the country effect in the results.

Table 5: OECD vs non-OECD funds

OECD Non-OECD OECD Non-OECD OECD
Non-

OECD
OECD

Non-

OECD

(v) (vi) (vii) (viii) (xi) (xii) (xiii) (xiv)

Size 0.0924*** 0.0197 0.0913*** 0.0238 0.0998*** 0.0408** 0.0979*** 0.0395**

[0.004] [0.013] [0.004] [0.015] [0.004] [0.016] [0.004] [0.017]

Leverage 0.0114** 0.0075* 0.0112** 0.0081* 0.0116* 0.0045 0.0112* 0.003

[0.005] [0.004] [0.005] [0.004] [0.007] [0.031] [0.007] [0.030]

Dividend Yield 0.0069 0.0083 0.0075 0.004 0.0049** -0.0056 0.0063*** -0.0011

[0.009] [0.006] [0.009] [0.005] [0.002] [0.009] [0.002] [0.009]

R&D 0.0530** 0.0078 0.0504** 0.0185 0.0419** 0.0358 0.0377* 0.0336

[0.023] [0.018] [0.023] [0.020] [0.021] [0.096] [0.021] [0.094]

Capital Expend. -0.2911*** -0.1698 -0.2667*** -0.3113* -0.1234 -0.0405 -0.1552* -0.0901

[0.070] [0.147] [0.074] [0.183] [0.089] [0.401] [0.091] [0.403]

Cash 0.0009 0.0008 0.0008 0.0011 -0.0014* -0.0009 0 0.0008

[0.001] [0.001] [0.001] [0.001] [0.001] [0.004] [0.001] [0.004]

Foreign Sales 0.0014*** 0.0001 0.0016*** -0.0008 0.0009*** -0.0019* 0.0010*** -0.0016*

[0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001]

Turnover 2.3043*** -4.2836*** 2.0159** -2.3875*** 2.2953*** -2.0874

[0.784] [1.457] [0.783] [0.810] [0.735] [3.268]

GDP (firm) 0.0002 -0.0016***

[0.000] [0.001]

Observations 5523 5523 5523 5523 5732 5732 5523 5523

R-squared 0.188 0.077 0.189 0.078 0.1767 0.093 0.186 0.0753

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Country fixed effects No No No No Yes Yes Yes Yes

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: OLS Estimates. Dependent variable is the share of SWF ownership in the firm as percentage of market 

capitalisation. Robust standard errors (in brackets) clustered at the country level. Baseline control variables include: 

firm size, leverage, investment opportunities, return on equity, dividend yield, R&D investment, capital expenditure, cash 

holdings, dummy for American Depository Receipts, foreign sales, share turnover, GDP on firm's country, market 

capitalisation of firm country, time dummies and country effects (where specified).

The notion that portfolio allocation differences between industrialised and emerging in-

vestors extends to public investment has been invoked elsewhere. OECD funds not

only face different informational barriers, but also need to follow specific investment

guidelines. Results on the determinants of OECD and non-OECD fund ownership are
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displayed in table 5. Again, some of the firm determinants are relevant for both groups,

in particular size. Firm leverage explains investment preferences for the OECD owner-

ship variable only, whereas the firm Return of Equity is positive only for the dummy

definition of non-OECD fund ownership. This could suggest that profitability is not a

relevant factor for OECD-based funds. The effect of cross-listing is significant (and detri-

mental) for OECD ownership, whereas participation in foreign markets affects positively

the investment preferences of this group. Firm turnover is positively associated with

OECD ownership, but negatively to non-OECD participation, suggesting that OECD

funds favour firms with high turnover ratios. Results are consistent through different

specifications, including country effects.

3.5 Domestic vs. Foreign Ownership

Hau and Rey (2008) point out a large heterogeneity on the distribution of home bias

across mutual funds. Looking at aggregate measures, they find that equity mutual funds,

in particular, tend to be less home biased than other investors. Regarding sovereign

wealth funds, this question has been less explored. Chhaochharia and Laeven (2008)

find a negative association between industrial closeness and foreign bias, suggesting that

SWFs tend to diversify into different industries than those found at home when investing

abroad. An important number of SWFs have mandates for investing in strategic domestic

sectors, while others have forbidden this practice, to avoid distorting effects on the

exchange rate or affect financial stability. Berstein, Lerner and Schoar (2009) find that

SWFs are more more likely to invest at home when domestic equity prices are higher,

and invest abroad when foreign prices are higher. Funds see the industry P/E ratios of

their home investments drop in the year after the investment, while they increase in the

year after their investments abroad.

I study these two forms of SWF ownership to identify the determinants of allocation at

the fund level. Table 6 summarises the results for domestic and foreign SWF owner-

ship.28 Firm size is an important factor explaining foreign, and to a less extent, domestic

SWF allocations; whereas foreign sovereign wealth funds prefer larger firms, this is not

a relevant factor for domestic funds.29. Low-leveraged firms are preferred by domestic

investors, in contrast to foreign ones. Also, firm profitability explains domestic own-

ership. Foreign sovereign funds’ allocations decrease with cash holdings and increase

with international visibility. Ferreira and Matos (2008) results, who consider different

28A larger part of equity holdings in the sample correspond to foreign investments. Only about 102

firms have domestic investments from local SWFs.
29The effect on domestic SWF ownership is less robust for both definitions of ownership: outstanding

shares and dummy variable.
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institutional investors (e.g. mutual funds, investment advisers, bank trusts, insurance

companies), also observe the same antagonism between domestic and foreign institu-

tions. Determinants of allocation like return, coverage (MSCI index) and cross-listing

(ADR) have opposite effects on domestic and foreign ownership. In fact, foreign insti-

tutions favour positive return performance and domestic institutions are neutral. This

is consistent with the notion that foreign institutions represent hot money chasing hot

markets (Tesar and Werner 1995, Bohn and Tesar 1996, Grinblatt and Keloharju 2000).

Table 6: Domestic vs Foreign Ownership

Domestic Foreign Domestic Foreign Domestic Foreign Domestic Foreign 

(v) (vi) (vii) (viii) (xi) (xii) (xiii) (xiv)

Size 0.0196 0.0925*** 0.0239* 0.0912*** 0.0382*** 0.1030*** 0.0366** 0.1010***

[0.012] [0.006] [0.013] [0.007] [0.015] [0.008] [0.015] [0.008]

ROE 0.0004 0.0006 0.0001 0.0006 -0.0003 -0.0003 -0.0001 -0.0002

[0.000] [0.001] [0.000] [0.001] [0.001] [0.001] [0.001] [0.001]

Dividend Yield 0.0083 0.0068 0.0053 0.0061 -0.0029 0.0035 0.0016 0.0048

[0.006] [0.009] [0.005] [0.010] [0.008] [0.004] [0.008] [0.005]

R&D 0.0028 0.0580** 0.0127 0.0562** 0.0346 0.0379 0.0331 0.0343

[0.010] [0.028] [0.011] [0.029] [0.086] [0.047] [0.084] [0.048]

Capital Expend. -0.1219 -0.3391*** -0.2279 -0.3501*** 0.0129 -0.1784 -0.0405 -0.203

[0.146] [0.073] [0.180] [0.082] [0.360] [0.196] [0.358] [0.204]

Foreign Sales -0.0002 0.0018*** -0.001 0.0018*** -0.0018** 0.0007 -0.0015* 0.0007

[0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000]

Turnover -2.9679** 0.9885 -1.6542** 1.2827 -1.5678 1.8434

[1.285] [0.980] [0.740] [0.828] [2.906] [1.656]

GDP (firm) -0.0011** -0.0002

[0.000] [0.000]

Observations 5523 5523 5523 5523 5732 5732 5523 5523

R-squared 0.098 0.041 0.1 0.042 0.04 0.0398 0.0975 0.0398

Controls Yes Yes Yes Yes Yes Yes Yes Yes

Country fixed effects No No No No Yes Yes Yes Yes

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: OLS Estimates. Dependent variable is the share of SWF ownership in the firm as percentage of market capitalisation. 

Robust standard errors (in brackets) clustered at the country level. Baseline control variables include: firm size, leverage, 

investment opportunities, return on equity, dividend yield, R&D investment, capital expenditure, cash holdings, dummy for 

American Depository Receipts, foreign sales, share turnover, GDP on firm's country, market capitalisation of firm country, 

time dummies and country effects (where specified).
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4 SWF Ownership and Firm Value

The aggregate impact on the firm of institutional investors, and in particular sovereign

investors, has been documented in recent years. Fernandes (2009), Chhaochharia and

Laeven (2009), Dewenter et al. (2009), Fotak et al. (2009), and Kotter and Lel (2010)

analyze the impact of SWF investments in firms looking at abnormal returns upon

announcement of SWF acquisitions. Most studies find a positive impact on abnormal

returns upon SWF (and other institutional) investments. However, differences across

different fund groups has been less explored. I examine in this section the impact of

SWF portfolio allocations on firms looking at the three fund categorizations previously

described: source of proceeds (commodity/non-commodity), guidelines (OECD/non-

OECD) and location of investment (foreign/domestic).

To investigate the relationship between sovereign funds’ ownership and firm value, a

proper measure for the latter is needed. I follow Ferreira and Matos (2008) and use the

traditional Tobin’s Q measure defined as the book value of total assets plus market value

of equity minus the book value of equity divided by total assets. I regress this variable on

the ownership variables and the group of firm covariates identified in the first section. I

consider the two measures of ownership (dummy variable and percentage of outstanding

shares). Previous studies suggest that institutional ownership is related to higher firm

valuation (Gompers and Metrick 2001, Ferreira and Matos 2008). Results (see Table

8 show that SWF ownership tends to increase firm valuation in most specifications.

After using other definitions of SWF ownership (percentage of outstanding shares) and

controlling for other factors, the effect on firm value is still increasing to SWF investment.

Results for specific SWF groups reveal the heterogeneity of the SWF ownership effect.

The effect of commodity SWFs is positively related to firm value, but non-significant in

non-commodity funds. OECD-owned sovereign funds are increasing to Tobin’s Q, and

therefore to firm valuation, in contrast with non-OECD funds. Finally, results do not

suggest the existence of a premium of foreign or domestic SWF investments on firms.

A concern regarding the effect on firm value is the possible self-selection effect. SWFs can

be attracted to firms with high Tobin’s Q, generating a selection bias in the estimation of

the firm value effect. To correct for possible self-selection in SWF towards higher-Tobin

firms, I implement a Heckman’s two-step estimation procedure. Results are presented

in table 9.Other indicators of firm performance (e.g. operational performance) are also

positively related to SWF participation (Fernandes 2009).

I use two instruments in the selection equation, namely the number of analysts for each

firm and the fact that the firm’s country is landlocked. These variables are a measure of
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Table 7: Effect of SWF Investments on Firm Value. Dependent Variable: Tobin Q

 (i)  (ii)  (iii)  (iv)

Q Tobin (SWF 

dummy)

Q Tobin (SWF 

dummy)
Q Tobin O/S Q Tobin O/S

SWF ownership 1.4413*** 1.3043*** 0.0456** 0.0398

[0.240] [0.231] [0.019] [0.026]

Size -0.1200** -0.1118*** -0.0929* -0.0859***

[0.049] [0.032] [0.048] [0.032]

Dividend Yield -0.008 -0.0332* -0.0075 -0.0310*

[0.009] [0.018] [0.009] [0.018]

Cash Holdings 0.0205*** 0.0228*** 0.0226*** 0.0245***

[0.006] [0.008] [0.006] [0.008]

ADR -0.664 -1.1057 -1.5197 -1.8117

[0.517] [2.812] [1.142] [2.931]

Foreign Sales 0.0035 0.0001 0.0044** 0.0011

[0.002] [0.002] [0.002] [0.002]

Share Turnover 10.9007** 22.0452*** 10.9144** 21.2909***

[4.414] [6.144] [4.358] [6.159]

Observations 5418 5418 5418 5418

Controls Yes Yes Yes Yes

Country fixed effects No Yes No Yes

Note: Probit estimates for columns (i) and (ii) and OLS estimates for (iii) and (iv). Dependent variable is the 

Tobin Q of the firm, measured as the book value of total assets plus market value of equity minus the book 

value of equity divided by total assets. Robust standard errors (in brackets) clustered at the country level. 

Baseline control variables include: firm size, leverage, investment opportunities, return on equity, dividend 

yield, R&D investment, capital expenditure, cash holdings, dummy for American Depository Receipts, 

foreign sales, share turnover, GDP on firm's country, market capitalisation of firm country, time dummies and 

country effects (where specified).

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

transaction costs for institutional investors when acquiring shares in the firm. Results

on table 9 are robust to the correction, confirming the positive effect of SWF ownership

on firm value. Extending the correction to the results in table 8 corroborates the effect

of OECD-based and commodity funds.30

30The Heckman correction reported in table 9 is based on bilateral data. Results for different types

of fund available upon request.
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Table 8: Effect of SWF holdings by Type of Fund. Dependent Variable: Tobin Q

Commodity
Non 

Commodity
OECD Non-OECD Domestic Foreign

Commodity / OECD /Domestic 0.7458*** 0.7913*** 0.0004

[0.117] [0.120] [0.030]

Non-Commodity / Non-OECD / Foreign 0.0026 0.0021 0.1623***

[0.027] [0.027] [0.053]

Size -0.1495*** -0.0814** -0.1372*** -0.0627** -0.0814** -0.0967***

[0.034] [0.032] [0.034] [0.032] [0.032] [0.032]

Dividend Yield -0.0355** -0.0305* -0.0416** -0.0368** -0.0305* -0.0315*

[0.018] [0.018] [0.018] [0.018] [0.018] [0.018]

Cash Holdings 0.0238*** 0.0246*** 0.0225*** 0.0231*** 0.0246*** 0.0244***

[0.008] [0.008] [0.008] [0.008] [0.008] [0.008]

ADR -0.3196 -0.6725 -0.4224 -0.795 -0.6048 -0.5259

[2.808] [2.939] [2.810] [2.942] [2.970] [2.816]

Share Turnover 19.6603*** 21.2395*** 21.2312*** 21.0149***

[6.142] [6.161] [6.161] [6.155]

Observations 5418 5418 5422 5422 5418 5418

Controls Yes Yes Yes Yes Yes Yes

Country fixed effects Yes Yes Yes Yes Yes Yes

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: OLS Estimates. Dependent variable is the Tobin Q of the firm, measured as the book value of total assets plus 

market value of equity minus the book value of equity divided by total assets. Robust standard errors (in brackets) 

clustered at the country level. Baseline control variables include: firm size, leverage, investment opportunities, return 

on equity, dividend yield, R&D investment, capital expenditure, cash holdings, dummy for American Depository 

Receipts, foreign sales, share turnover, GDP on firm's country, market capitalisation of firm country, time dummies 

and country effects (where specified).

5 Firm determinants and Gravity Model

The previous analysis focused on the main factors explaining SWF ownership at the firm

level. As my definition of ownership aggregates the participation of SWFs in listed firms,

this approach has not considered characteristics of the investing fund or other bilateral

factors. To address this issue, I use bilateral observations (from fund i to firm j as unit

of analysis), which permits to include firm, fund, sector and national determinants both

from the country holding the equity (sovereign fund) and the country where the holding

is based (firm). This approach also permits to compare some results with the empirical

literature on assets trade.31

Before introducing the gravity equation, I test the specification in equation (3).32 Results

31In the previous section the unit of analysis was each firm in the Worldscope dataset (for a total of

32.000 firms). In this case, each observation is the (bilateral) holding between a fund and a firm. As a

robustness check, and to avoid the sample bias from two over-represented funds (Norges Bank Investment

Management and New Zealand Superannuation Fund), I include a sub-sample of their largest equity

holdings (as a share of the fund’s equity portfolio). The subsample is denoted as Restricted sample in

the results of this section.
32Ownership variables are defined as: i) the percentage of outstanding shares in each firm and ii) a

dummy variable for holdings above 1% of the firm. Ownership is calculated for different groups: total,

commodity/non-commodity, OECD/non-OECD and domestic/foreign. Notice that this definition differs
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Table 9: Self-selection of firm valuation
Dependent variable: Tobin Q (firm value)

Outcome Selection

SWF ownership (% O/S) 1.2053***

[0.204]

Firm size 0.0033 0.8342***

[0.024] [0.160]

Leverage -0.1081** -1.5621*

[0.055] [0.899]

Inv. Opport. 0.5837*** -0.674

[0.086] [0.639]

ROE 0.0077*** -0.0067

[0.002] [0.014]

Dividend Yield -0.0372*** -0.1277*

[0.013] [0.074]

R&D 0.9078*** -0.2743

[0.150] [0.662]

Capex -0.9821* -4.2372

[0.580] [2.633]

Cash holdings 0.0210*** -0.0405

[0.007] [0.034]

Instrument

Landlocked  -0.3722***

[0.009]

Analysts 0.2715***

[0.004]

Mills ratio 27.4109**

[44.106]

Observations 8872

Standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

(in Annex 12.5 to 12.7) point to the existence of strong demand for large stocks, low cash

holdings and low turnover. Determinants of ownership for commodity/non-commodity

funds, OECD/non-OECD funds and domestic/foreign equity holdings are similar to the

previous specification.

Although firm fundamentals explain the allocation of institutional investors to some

extent, the investment preferences of sovereign wealth funds can pursue other objectives.

The analysis of SWF portfolio allocations has not been considered in a gravity framework.

Gravity models were introduced by Tinbergen (1962), and have been extensively applied

to analyze trade of goods and assets.33 One additional advantage is that, due to its

log-linear structure, coefficients in the gravity model express elasticities or ratios of

percentages changes.

Gravity models at the firm level have pointed out to the effects on trade (or flows) due

to firm heterogeneity. Eaton, Kortum and Kramarz (2004) show that extensive margins

of trade in French firms is more important than the intensive margin.34 Greenaway

from the previous section, as I am not adding up total holdings in each firm.
33Gravity models use the gravitational force concept as an analogy to explain patters of trade, financial

or migration flows. Their main implication is that the gross flow of trade between two entities should

depend inversely on the distance between them and depend proportionally on their economic size.
34Extensive margins of trade defined as the variations in the number of firms that serve export markets,
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et al, (2008) estimate a gravity model at the firm level looking at trade within the

food industry, and consider firm size and ownership variables (for multinational-owned

firms) to account for firm level gravity. Gorg et al. use firm-level information in a

gravity specification, including employment, foreign ownership and firms’ total factor

productivity.

Table 10: Expected effects on gravity model

Size + ADR +

Leverage  +/- Foreign Sales  +

Inv. Opport.  + Turnover  +/-

ROE  + Book Value  +/-

R&D  +/- Cash Holding (FM)  +

CAPEX  +/- GDP firm country  +

Cash Holdings  + Mkt Cap firm country  +

Based on the results from the previous section, I propose a gravity model integrating

fund, firm and country level factors. For the following analysis, one could summarize the

expected effects for the coefficients in the gravity specification as in table 10. Information

for bilateral equity holdings are disaggregated at the national, sectoral and firm level, to

account for transactions between funds and firms. This specification allows to combine

financial and other firm characteristics with national determinants (besides distance and

economy size) which have proven relevant for explaining other financial flows (e.g. M&A

in Di Giovanni (2005) or bank flows in Papaioannou (2009)). From the fund side, I

include fund size (as total equity holdings in USD dollars) and fund performance in the

gravity specification.35

Coming from the goods trade literature, gravity models have been used extensively to

analyse asset holdings and asset flows. In this configuration, the unit of analysis is the

holding of fund i in firm j. Portes and Rey (2005) present a model of trade in assets,

based on Martin and Rey (2001), where bilateral transactions can be expressed as:

log(Tij) = k1log(MiMj) + k2log(τij) + k3 (4)

where Mi and Mj are measures of economic masses for countries i and j (such as market

capitalisation) and τij represents the trading costs.

and intensive margins as the variations in average export sales per firm
35Notice that fund size takes into account only the size of the equity portfolio, which does not reflect

the actual size of the fund. I use this measure to better reflect the allocation problem for the sovereign

investor within public equity investments.
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The gravity model to be estimated considers firm-level characteristics, used in the previ-

ous specification, and country-level variables relevant to Propositions 1 and 2. I include a

set of variables relevant to explain shifts of SWFs portfolio allocations during the period

under study. In particular, I test whether there is a relationship between SWF holdings

and with three factors: diversification, commodity sensitivity (from Scherer’s model) and

demand for natural resources. The effect should be captured in the period under study

(2009, and 2006-2009), with a larger effect after the 2007 financial crisis. I integrate into

the gravity equation variables related to the firm’s sector and industry classification, on

the one hand, and proxies of natural resource endowments of the sending and receptor

country, on the other. Based on (4), the following baseline gravity model is tested:

Log

(
Tijt

MitMjt

)
= β0 + β1log(distij) + β′2F + β′3Γorig + β′4Γdest + T + λj + υij (5)

where the dependent variable is estimated as the position of fund i (in USD thousands)

divided by the product of market capitalisations of the country’s SWF and the country’s

firm, F is a matrix including firm characteristics identified in the previous section (size,

leverage, cash, turnover, return on equity, foreign sales, etc.), Γorig and Γdest include a

set of macroeconomic and natural endowment variables at the country level and T is a

set of time dummies. See Annex 12.11 for a detailed description of natural endowment

indicators.

Along different specifications, I introduce other control variables used in gravity models

for institutional investors:

• Macroeconomic factors for sending and recipient countries: GDP, GDP per capita,

trade volume, regional dummies.

• Indicators of financial development: index of sophistication of financial markets

and financial deepening indicators (e.g. credit/GDP).

• Diversification indicators. With the aim to test the diversification motive, I follow

Portes and Rey (2005) and integrate variables representing the covariances between

returns of country equity markets (see Annex 12.1 and 12.2 in annex for a descrip-

tion of variables and calculations). Correlations are calculated between monthly

returns on the local’s stock market indices over the period 1990-2009. Other prox-

ies for diversification (correlation between GDP growth rates and consumption

growth rates) are tested.

• Commodity sensitivity. I construct, following Scherer’s (2009) model, an indicator

of commodity sensitivity, calculated as the regression of demeaned asset returns

against demeaned commodity (oil, copper, etc.) returns.
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• Institutional indicators. I consider a number of institutional variables used in the

literature to explain SWF investments. The role of these factors in the context of

sovereign wealth institutions has been discussed elsewhere (Avendano and Santiso

2009). Controls related to institutional quality (i.e. legal origin, country risk) are

included, but are not central to explain SWF portfolio allocations.

To capture the effect that natural endowments are likely to play in SWF equity holdings,

I use two different types of variables:

• A dummy variable for firms in commodity and natural resource industries (accord-

ing to Lionshares industry classification). Based on the same classification, I build

a firm-level indicator (from 0 to 1) to account for the relationship of the firm with

commodity and natural-resource related industries, with different weights across

industries. I consider the following industries to be commodity or natural-resource

related: agricultural commodities/milling, aluminum, agricultural chemical, coal,

forest products, metal fabrication, oil and gas pipelines, oil and gas production, oil

refining/marketing, precious metals, pulp and paper, steel and water utilities. See

Annex 12.9 for a complete description of sectors and industries in the sample.

• Proxies for natural resource dependence and natural endowments from sending and

recipient countries. From World Development Indicators, I include fuel exports (as

% of merchandise exports), agricultural exports, food exports and ores and metals

exports. Natural endowment indicators are the share of arable land (as % of total

land), the share of forest area and the share of irrigated land. See Annex 12.11 for

a full description.36

Table 11 presents descriptive statistics for the proxies of natural endowments and addi-

tional regressors included in the gravity equation.

The baseline gravity model (table 12) includes distance, firm and fund-level determinants

for the whole sample and restricted sample, which includes only the largest observations

(in market value) of Norway and New Zealand’s funds. Country fixed-effects are included

on both specifications. As expected, distance is a significant (negative) factor explaining

SWF holdings.37. Firm size and firm leverage are also significant explanatory factors

36Busby, Isham, Prichett and Woolcock (2005) use proxies for natural resource endowments based

on the dependence of country exports. They estimate export concentration for “point-source” natural

resources, this is, those resources extracted from a narrow geographic or economic base such as oil,

minerals (e.g. copper, diamonds), and plantation crops (e.g. bananas).
37The distance variable (from CEPII) refers to the geodesic distance calculated following the great

circle formula, which uses latitudes and longitudes of the most important cities/agglomerations (in terms
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Table 11: Descriptive Statistics - Proxies for Natural Endowments and Bilateral factors

Variable Obs Mean Std. Dev Min Max Source

Natural Resource Endowments (SWF country)

Agricultural land (% of land area) 11478 22.47 27.67 1.16 80.81 WDI

Arable land (% of land area) 11478 4.28 3.12 0.20 19.04 WDI
Arable land (hectares per person) 11478 0.23 0.10 0.00 1.41 WDI

Cereal yield (kg per Ha) 11478 5109.31 1599.53 435.10 7400.50 WDI

Clean energy production (% of total energy use) 11478 31.02 6.16 0.68 35.42 WDI

Electric power consumption (KWh per capita) 11478 19155.37 7611.43 1405.82 25083.17 WDI

Electricity production from coal sources (% total) 11478 6.27 10.05 0.10 99.38 WDI

Energy imports, net (% of energy use) 11478 -366.35 306.74 -703.20 100.00 WDI

Food production index 11478 105.53 7.77 65.99 141.53 WDI

Forest area (% of land area) 11478 31.57 8.90 0.01 63.58 WDI

CO2 emissions (kg per 2000 US$ of GDP) 11478 0.39 0.22 0.19 2.93 WDI

Fuel exports % merchandises 11478 44.08 31.45 0.14 96.33 WDI

Agricultural raw materials as % of exports 11478 3.58 4.74 0.00 10.88 WDI

Ores and metals as % exports 11478 6.22 1.47 0.09 16.63 WDI

Natural Resource Endowments (recipient country)
Agricultural land (% of land area) 11478 38.66 21.27 0.00 82.04 WDI

Agricultural land (% of land area) 11478 22.47 27.67 1.16 80.81 WDI

Arable land (% of land area) 11478 17.01 9.30 0.00 53.70 WDI
Arable land (hectares per person) 11478 0.37 0.47 0.00 2.42 WDI

Cereal yield (kg per Ha) 11478 5436.73 1966.06 0.00 8649.50 WDI

Clean energy production (% of total energy use) 11478 11.54 8.78 0.00 48.30 WDI

Electric power consumption (KWh per capita) 11478 9111.09 4358.61 0.00 25083.17 WDI

Electricity production from coal sources (% total) 11478 41.32 21.71 0.00 94.10 WDI

Energy imports, net (% of energy use) 11478 35.19 51.57 -602.66 100.00 WDI

Food production index 11478 97.06 26.14 0.00 130.57 WDI

Forest area (% of land area) 11478 35.36 20.25 0.00 73.87 WDI

CO2 emissions (kg per 2000 US$ of GDP) 11478 0.68 0.73 0.00 4.30 WDI

Fuel exports % merchandises 11410 5.96 7.68 0.10 90.86 WDI

Agricultural raw materials as % of exports 11410 1.70 1.45 0.00 10.88 WDI

Ores and metals as % exports 11410 4.52 5.90 0.09 63.80 WDI

Bilateral trade and information (gravity model)
Country contiguity 11478 0.01 0.11 0.00 1.00 CEPII

Common official language 11478 0.18 0.39 0.00 1.00 CEPII
Colonisation 11478 0.04 0.20 0.00 1.00 CEPII

Common colonisator 11478 0.00 0.05 0.00 1.00 CEPII

Distance 11478 8516.43 4783.36 9.56 19586.18 CEPII

Trade as % of GDP (SWF country) 8074 86.79 55.81 74.15 432.95 WDI

FDI (net inflows, SWF country) 11429 1.49 1.91 -2.11 26.24 WDI

FDI (net outflows, SWF country) 11405 2.97 1.30 0.03 29.50 WDI

Trade as % of GDP (recipient country) 5173 113.08 113.79 26.21 432.95 WDI

FDI (net inflows, recipient country) 11396 4.69 15.10 -2.11 380.35 WDI

FDI (net outflows, recipient country) 11189 5.22 19.78 0.07 505.53 WDI

Additional fund variables
Fund size (total equity holdings) 11478 3.2E+10 2.5E+10 2.0E+06 2.5E+11 Factset/Lionshares

Log(fund size) 11478 10.04 0.89 6.30 11.40 Factset/Lionshares

Fund Performance Year-to-Date 11478 -6.25 91.88 -99.42 2384.00 Factset/Lionshares

of bilateral holdings.38 In contrast to fund performance, fund size has a positive effect

on SWF ownership, suggesting that large funds tend to have a higher participation.

Commodity-sector and commodity-industry dummies (about 7% of the sample) are not

significant when included in this specification.

Regressions including natural endowment variables occasionally showed signs of collinear-

ity.39 For this reason, I run individual regressions for each measure of natural endow-

ments (in the recipient country) using a basic gravity specification (i.e. including dis-

tance, and firm size, leverage and foreign sales) across different samples. According to

Proposition 2, non-commodity funds would be more likely to invest in countries with

of population). It incorporates internal distances based on area. Other definitions of distance were tested

with similar results.
38Other bilateral variables were introduced in the basic model but were not significant: contiguity,

common language, national languages, colonial links.
39The variance inflation factors was above 2.0 for specifications with simultaneous endowment factors.
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Table 12: Baseline Gravity Model. Bilateral regressions

(i) (ii) (iii) (iv) (v) (vi)

Distance -0.0003*** -0.0003*** -0.0003*** -0.0018** -0.0018** -0.0018**

[0.000] [0.000] [0.000] [0.001] [0.001] [0.001]

Size 2.5332*** 2.5190*** 2.5223*** 9.5070*** 9.5521*** 9.5660***

[0.212] [0.213] [0.213] [1.564] [1.567] [1.568]

Leverage -5.6134*** -5.6037*** -5.5995*** -23.7160** -23.6341** -23.5431**

[1.647] [1.648] [1.654] [11.443] [11.454] [11.458]

Invest. op. 0.0002 0.0003 0.0004 0.0146 0.0128 0.0153

[0.007] [0.007] [0.007] [0.135] [0.136] [0.136]

ROE -0.0136 -0.0141 -0.013 -0.1076 -0.1054 -0.1086

[0.027] [0.027] [0.027] [0.277] [0.281] [0.281]

Dividend Yield 0.001 0.001 0.001 0.5178 0.517 0.5443

[0.001] [0.001] [0.001] [0.869] [0.871] [0.872]

R&D 0 0 0 0.0009 0.0009 0.0009

[0.000] [0.000] [0.000] [0.002] [0.002] [0.002]

Capex -0.0008 -0.0007 -0.0007 -0.343 -0.3422 -0.339

[0.004] [0.004] [0.004] [0.422] [0.422] [0.422]

Cash 0.0001 0.0001 0.0001 -0.0004 -0.0004 -0.0004

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

ADR 1.8147 1.7974 -6.3686 -6.5399

[2.787] [2.796] [12.858] [12.865]

Foreign Sales 0.0029 0.003 0.0098 0.0113

[0.009] [0.009] [0.097] [0.097]

Turnover -16.1036 -152.3404

[28.427] [282.841]

Log (fund size) 1.8116*** 1.8174*** 1.8246*** 13.1428*** 13.1602*** 13.0101***

[0.546] [0.547] [0.547] [3.951] [3.959] [3.969]

Performance (Year-to-Date) 0.0063 0.0062 0.0062 0.1241* 0.1229* 0.1244*

[0.005] [0.005] [0.005] [0.066] [0.066] [0.066]

Observations 11367 11367 11358 1443 1443 1443

R-squared 0.017 0.018 0.018 0.058 0.058 0.058
Number of country_code 53 53 53 43 43 43

Standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

All sample Restricted Sample

larger natural endowments. Results are illustrated in table 13. In theory, non-commodity

fund investments should be increasing to natural endowments in the recipient country, as

illustrated by two variables (share agricultural land, share of arable land). Coefficients

in the restricted sample for non-commodity funds are also positive but not significant.

Interestingly, fuel exports is increasing to commodity fund holdings, suggesting that

commodity-based funds could also invest in countries with fuel endowments (in contrast

to Chhaochharia and Laeven 2008). However, the coefficient becomes not significant in

the restricted sample.

To analyse the diversification motive, I integrate the cross-market stock correlations

previously calculated in a basic gravity model for each group of funds. Results are dis-

played in table 14. In regressions (iii) to (xiv), the diversification indicator is significant

to explain portfolio holdings for fund groups. For commodity funds, the effect of the

cross-market stock correlation variable is negative and significant (in both samples). The

opposite effect occurs for non-commodity funds.

These results suggest that the diversification motive is more relevant for commodity

funds, and it can be explained by the results of Scherer (2009), where commodity funds
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Table 13: Natural endowments and Gravity Model. Commodity vs Non-commodity

Funds

All Sample

Commodity 

Fuel Exports

Non-Commodity  

Fuel Exports

Commodity  

Agric. Land

Non-commodity  

Agric Land

Commodity  

Arable land

Non-commodity  

Arable Land

Commodity  

Raw Mat. 

Exports

Non-

commodity  

Raw Mat. 

Exports

Commodity  

Metals Exports

Non-

Commodity  

Metals 

Exports

Coefficient 0.3250*** -0.1012 -0.1456* 0.1540*** -0.2310 0.2352* -0.6223 -0.8236 -0.0700 -0.4665**

Standard error [0.092] [0.145] [0.085] [0.050] [0.144] [0.136] [1.026] [0.640] [0.184] [0.196]

Observations 7206 4099 7237 4130 7237 4130 7206 4099 7206 4099

Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Restricted Sample

Commodity 

Fuel Exports

Non-Commodity  

Fuel Exports

Commodity  

Agric. Land

Non-commodity  

Agric Land

Commodity  

Arable land

Non-commodity  

Arable Land

Commodity  

Raw Mat. 

Exports

Non-

commodity  

Raw Mat. 

Exports

Commodity  

Metals Exports

Non-

Commodity  

Metals 

Exports

Coefficient 0.0081 -1.8234** -0.0748 0.3989 0.1825 0.2361 -3.3565* -4.8648** 0.7962 -2.2283*

Standard error [0.144] [0.835] [0.137] [0.249] [0.268] [0.645] [2.021] [2.353] [0.666] [1.184]

Observations 427 1004 428 1015 428 1015 427 1004 427 1004

Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: OLS Estimates. Dependent variable is the bilateral value of SWF holding as % of outstanding shares. Robust standard errors (in brackets) clustered at the country level. 

Baseline control variables include  distance, firm size, leverage and foreign sales. Other variables included in the original configuration were: country contiguity, common language, 

colonisation, common colonisator, trade as % of GDP, net FDI inflows. See appendix for a detailed description of controls.

tend to diversify away their risk and hedge their commodity risk by investing in uncorre-

lated sectors of uncorrelated economies. To test for the role of commodity sensitivity in

the allocation of SWFs, I include estimated commodity “betas” in the gravity model.40

Results are presented in table 15. Results show that commodity funds are indeed more

prone to invest in industries less correlated with commodity returns.

6 Robustness Checks and Extensions

6.1 Fund by fund individual regressions

The aggregation of equity holdings for the sovereign funds in the sample does not allow

to assess specific determinants of each fund allocation. To estimate individual funds’

investment preferences, I regress equation (3) on a set of individual funds: Norway, New

40Commodity “betas” are a measure of the correlation between commodity and firm returns. I esti-

mate correlations between commodity returns (using a stantard commodity index) and industry-specific

returns (according to Lionshares classification). To the extent that, according to Scherer, commodity

funds are more prone to invest in non-commodity sectors, a regression of equity holdings should capture

this effect.
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Table 14: Gravity Model and Stock Market Correlations by Type of Fund

Commodity Non-Commod. Commodity Non-Comm.

Distance -0.0007 -0.0017*** -0.0041*** -0.0082***

[0.001] [0.000] [0.001] [0.003]

Size 2.2686*** 6.8909*** 5.4048*** 29.1322***

[0.114] [1.181] [0.996] [5.846]

Leverage -3.4552*** -12.8235 -12.7031 -9.4256

[0.913] [9.412] [12.203] [31.161]

FX Sales 0.0044 -0.0119 -0.0447 -0.3362

[0.003] [0.072] [0.062] [0.417]

Stock Mkt. Correl. -28.3585*** 54.3039** -17.6272** 81.2850

[2.643] [24.609] [7.041] [88.038]

Observations 3561 1726 294 312

Controls Yes Yes Yes Yes

All Sample Restricted Sample

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: OLS Estimates. Dependent variable is the bilateral value of SWF holding as % of 

outstanding shares. Robust standard errors (in brackets) clustered at the country level. 

Baseline control variables include  distance, firm size, leverage and foreign sales. Other 

variables included in the original configuration were: country contiguity, common language, 

colonisation, common colonisator, trade as % of GDP, net FDI inflows. See appendix for a 

detailed description of controls.

Zealand, Korea, Singapore, Kuwait, Saudi Arabia and United Arab Emirates.41

Results for the dataset on total SWF ownership per firm are presented in table 16.

41For the purpose of robustness, ownership shares from different sub-funds are aggregated for the case

of Singapore (GIC and Temasek) and United Arab Emirates (Abu Dhabi Investment Authority, Dubai

World and Emirates Investment Authority).
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Table 15: Gravity Model and commodity sensitivity

Commodity Non-commodity Commodity Non-commodity

Distance -0.0008*** -0.0012*** -0.0043*** -0.0054***

[0.000] [0.000] [0.001] [0.001]

Size 2.0967*** 2.8321*** 6.0997*** 12.4634***

[0.070] [0.500] [0.826] [2.070]

Leverage -2.2213*** -5.2587 -15.3759 -14.6848

[0.520] [4.102] [9.931] [14.348]

Foreign Sales 0.0266*** -0.0065 0.0178 -0.0647

[0.004] [0.033] [0.051] [0.135]

Commodity sensitivity -5.6978*** -1.6556*** -21.2976*** -4.7998

[2.168] [0.281] [8.037] [2.985]

Observations 7237 4130 428 1015

Controls Yes Yes Yes Yes

Number of country_code 50 48 35 35

Standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

All sample Restricted sample

Note: Panel Estimates. Dependent variable is the bilateral value of SWF holding as % of outstanding shares. Robust 

standard errors (in brackets) clustered at the country level. Baseline control variables include  distance, firm size, leverage 

and foreign sales. Other variables included in the original configuration were: country contiguity, common language, 

colonisation, common colonisator, trade as % of GDP, net FDI inflows. See appendix for a detailed description of controls. 

Commodity sensitivity calculated as the regression of demeaned asset returns agains demeaned oil returns. 

ao,
b

Results show that, although there are common determinants of equity investments to

most funds, there is significant differences on their effect. The random effect specification

confirms the significance of size, leverage, cash holdings and turnover for most of the

funds under study. The probit estimation for individual funds (using the SWF dummy

variable) is consistent with these results. The marginal effects show that certain variables

(e.g. size) have a more significant effect on SWF ownership for the cases of Norway and

United Arab Emirates.

6.2 Individual regressions with % of total SWF portfolio

To establish investment preferences, the specification in the first section uses two def-

initions of sovereign wealth fund ownership as the factor to be explained. Ownership

was previously defined as the total or partial participation of SWFs in each firm as a

share of firm’s market capitalisation. The variable is then an proxy for the probability

of ownership on a SWF vis-a-vis other types of investors. However, this variable does

not take into account the share of each SWF portfolio allocated to the firm. To consider

this, I regress equation (3) to explain the fraction of each SWF (as a share of total SWF
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9 Concluding Remarks

In this paper, I explore the dynamics of sovereign wealth fund investments at the firm and

fund level. I study the investment preferences of sovereign funds discriminating by their

source of proceeds, location and investment destination. Results show that sovereign

funds target different types of firm depending on these underlying factors. Firm-level

characteristics shed light on explaining equity-holding differences for several SWFs. The

recent shift of sovereign wealth institutions towards commodity and natural resource

sectors suggests that other determinants have played a role in their asset allocation. I

integrate a gravity-model approach at the fund and firm level to analyze how differences

in natural resource endowments explain this pattern.

The main findings of this paper are the following:

In regard to the first hypothesis, there is significant variance in the allocation of SWF

equity investments, depending on underlying factors associated with the fund (source

of proceeds, OECD “effect”, home/foreign bias). Whereas most SWFs are attracted

to large firms, with proven profitability and international activities, differences among

groups remain:

• Non-commodity funds favour firms with more foreign activity and higher turnover,

in contrast to commodity-funds.

• OECD-based funds prefer firms with lower leverage levels, whereas non-OECD

funds have a preference for profitable and international firms.

• SWF foreign investments are oriented towards large and highly leveraged firms,

in contrast with their domestic (small and low leveraged) investments. Foreign

investments are attracted to R&D sectors.

• In line with the previous literature, I find that SWF ownership has a positive

effect on firm value. However, this effect is only significant for commodity and

OECD-based funds.

In regard to the second hypothesis, I find that natural resource endowments, in particular

arable and agricultural land, forest areas and fuel exports, are important to explain the

shift of SWF equity investments towards commodity and energy-related sectors. The

effect is preponderant when analyzing commodity-related investments and controlling

for other determinants.

Some limitations and extensions to this analysis should be mentioned: First, although

gathered data covers over 22 sovereign institutions, some bias may exist by the absence
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of some funds in the sample (i.e. CIC). Ideally, this sample should be extended in

the future. Second, a theoretical extension to the commodity-fund case presented by

Scherer (2009) would be constructive to understand investments for non-commodity

funds. Third, whereas the analysis focuses on public equity investments, a significant

part of recent SWF investments is done through private equity and venture capital

deals. Although I could have partial information on these deals, the high-frequency data

of equity investments (and higher statistical power) allows much more conclusive results.
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12 Annex

12.1 GDP Growth Correlations by Region
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Source: World Development Indicators, 2010.
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12.2 GDP Stock Correlations by Country
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Note: Based on standard correlations of domestic stock market indices (monthly observations)

for selected countries over the period 1990-2009. Source: Thomson Datastream, 2010.
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12.3 Sample of Sovereign Wealth Funds. Location, number of hold-

ing firms, total holdings in USD dollars, source of proceeds and

OECD membership

SWF Institute Country

Total SWF 

Assets 2009 

USD Billion

Total Amount 

Equity Holdings 

USD Million

Commodity 

fund
OECD fund

% of SWF 

Equity 

Portfolio in 

Sample
 (1)

Bahrain - Mumtalakat Holding Company Bahrain 9.1 528.0 Yes No 100.0

Botswana - Pula Fund Botswana 6.9 25.5 Yes No 14.9

Brunei Investment Agency Brunei 30 35.7 Yes No 100.0

Canada - Alberta's Heritage Fund Canada 14.4 39.6 Yes Yes 7.5

China Investment Corporation China 332.4 252434.8 No No 98.5

Hong Kong - Monetary Authority IP Hong Kong 259.3 145.6 No No 100.0

Korea Investment Corporation Korea 37 196.5 No Yes 86.6

Kuwait Investment Authority Kuwait 202.8 4717.3 Yes No 39.6

Libyan Investment Authority Libya 70 149.4 Yes No 62.8

Malaysia - Khazanah Nasional Malaysia 25 20900.2 No No 77.8

New Zealand Superannuation Fund New Zealand 12.1 957.1 No Yes 81.0

Norway - Government Pension Fund Norway 512 50363.5 Yes Yes 83.0

Oman Investment Fund Oman  - 2.0 Yes No 100.0

Qatar Investment Authority Qatar 85 2125.6 Yes No 100.0

Saudi Arabia - SAMA Foreign Holdings Saudi Arabia 439.1 559.4 Yes No 56.8

Singapore - Temasek Holdings Singapore 133 53783.8 No No 93.2

Singapore - GICS Singapore 247.5 7877.8 No No 74.8

Thailand - SWF presumed Thailand  - 8.1 No No

UAE - Emirates Investment Authority United Arab Emirates  - 1580.0 Yes No 100.0

UAE - Dubai World United Arab Emirates 19.6 13594.9 Yes No 1.2

UAE - Abu Dhabi Investment Authority United Arab Emirates 627 4513.0 Yes No 95.6

USA - Alabama Trust Fund United States  - 19.4 No Yes 79.1

Source: Authors’ calculation, based on Factset (Lionshares) and Thomson Financial, 2010.

58



12.4 Baseline Model of SWF Ownership. Linear Probability Model

SWF dummy M/E SWF dummy M/E SWF dummy M/E SWF dummy M/E SWF dummy M/E

(ii) (iii) (iv) (vi) (vii)

Size 0.3144*** 0.0204 0.3141*** 0.0201 0.3345*** 0.0184 0.3617*** 0.3617 0.3588*** 0.3588

[0.018] [0.019] [0.021] [0.025] [0.026]

Inv. Op. 0.1140** 0.0074 0.1182** 0.0076 0.1191** 0.0066 0.1362** 0.1362 0.1379** 0.1379

[0.052] [0.052] [0.060] [0.064] [0.064]

ROE 0.0091*** 0.0006 0.0094*** 0.0006 0.0082*** 0.0005 0.0069** 0.0069 0.0071** 0.0071

[0.003] [0.003] [0.003] [0.003] [0.003]

R&D 0.5125*** 0.0332 0.5101*** 0.0326 0.5756*** 0.0317 0.4891*** 0.4891 0.4828*** 0.4828

[0.115] [0.117] [0.124] [0.120] [0.122]

Capital Expend. -1.7216*** -0.1116 -1.6519*** -0.1055 -2.2422*** -0.1234 -1.4033** -1.4033 -1.4566** -1.4566

[0.559] [0.564] [0.635] [0.666] [0.670]

Cash -0.0116*** -0.0008 -0.0111*** -0.0007 -0.0121*** -0.0007 -0.0149*** -0.0149 -0.0146*** -0.0146

[0.003] [0.003] [0.003] [0.003] [0.004]

Foreign Sales 0.0077*** 0.0005 0.0075*** 0.0005 0.0062*** 0.0003 0.0030*** 0.0030 0.0029** 0.0029

[0.001] [0.001] [0.001] [0.001] [0.001]

GDP (firm) -0.0063*** -0.0003

[0.001]

Observations 5732 5523 5523 5732 5523

Pseudo R-squared 0.183 0.1834 0.2107

Controls Yes Yes Yes Yes Yes

Country fixed effects No No No Yes Yes

Baseline Country effects

*** Significant at 1%, ** Significant at 5%, * Significant at 10%

Note: Probit estimation. Dependent variable is a dummy for stakes larger than 1% of firm value. Robust standard errors (in brackets) clustered at the 

country level. Baseline control variables include: firm size, leverage, investment opportunities, return on equity, dividend yield, R&D investment, 

capital expenditure, cash holdings, dummy for American Depository Receipts, foreign sales, share turnover, GDP on firm's country, market 

capitalisation of firm country, time dummies and country effects (where specified).

59



12.5 Preliminary Stages for Bilateral Regressions SWF Equity Hold-

ings and Firm Dimension. Baseline Model. Commodity vs non-

Commodity Funds

Comm_own Non-comm-own Comm_own Non-comm-own Comm_own Non-comm-own Comm_own Non-comm-own Comm_own Non-comm-own Comm_own

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (iv) (x) (xi)

Size -0.0708*** 0.1120*** -0.0698*** 0.1106*** -0.0702*** 0.1108*** -0.0673*** 0.1089*** -0.0721*** 0.1153*** -0.0714***

[0.007] [0.008] [0.007] [0.008] [0.007] [0.008] [0.007] [0.008] [0.007] [0.007] [0.007]

Leverage -0.0006 -0.2941*** -0.0073 -0.2826*** 0.0069 -0.2780*** -0.0127 -0.2436*** 0.0097 -0.2620*** 0.0056

[0.056] [0.096] [0.056] [0.096] [0.057] [0.096] [0.056] [0.092] [0.055] [0.061] [0.055]

Invest. op. 0.0005 -0.0002 0.0005 -0.0002 0.0005 -0.0002 0.0003 -0.0001 0.0004 -0.0001 0.0004

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

ROE 0.0016* 0.0035** 0.0017** 0.0032* 0.0015* 0.0032* 0.0008 0.0038** 0.0000 0.0045*** 0.0001

[0.001] [0.002] [0.001] [0.002] [0.001] [0.002] [0.001] [0.002] [0.001] [0.001] [0.001]

Dividend Yield -0.0003** 0.0001* -0.0003** 0.0001* -0.0003** 0.0001* -0.0003* 0.0001 -0.0003 0.0001 -0.0003

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

R&D 0.0001 -0.0001 0.0001 -0.0001 0.0001 -0.0001 0.0001* -0.0001 0.0001 -0.0001 0.0001

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Capex 0.0033** -0.0002 0.0033** -0.0002 0.0034** -0.0002 0.0017 -0.0001 0.0014 -0.0001 0.0015

[0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001]

Cash -0.0000* 0.0000** -0.0000 0.0000* -0.0000 0.0000* -0.0000 0.0000 -0.0000 0.0000** -0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Foreign Sales 0.0558 -0.1082 0.0421 -0.1146 -0.0550 -0.0469 -0.0267

[0.090] [0.094] [0.090] [0.094] [0.090] [0.094] [0.092]

Turnover -0.0013*** 0.0024*** -0.0013*** 0.0024*** -0.0016*** 0.0026*** -0.0007*

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

GDP (firm) -1.9843* -1.9921* 1.5927 -7.3836***

[1.096] [1.154] [1.047] [1.993]

MKap/GDP (firm) -0.0000*** 0.0000***

[0.000] [0.000]

ADR -0.0003** 0.0005***

[0.000] [0.000]

Observations 11385 11385 11385 11385 11376 11376 11374 11374 11385 11385 11385

Number of country_code 55 55 55

Standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

Firm-level characteristics and Country Variables Country Random Effects

Source: Authors’ calculation, based on Factset (Lionshares) and Thomson Financial, 2010.

12.6 Model. OECD vs non-OECD funds

OECD

non-

OECD OECD

non-

OECD OECD

non-

OECD OECD

non-

OECD OECD

non-

OECD OECD

non-

OECD OECD

non-

OECD

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (iv) (x) (xi) (xii) (xiii) (xiv)

Size -0.0028 0.1222*** 0.0019 0.1103*** 0.0017 0.1099*** 0.0024 0.1139*** 0.0058 0.1369*** 0.0085 0.1301*** 0.0086 0.1301***

[0.008] [0.015] [0.008] [0.016] [0.008] [0.016] [0.008] [0.015] [0.008] [0.016] [0.008] [0.016] [0.008] [0.016]

Leverage -0.3864*** 0.2266*** -0.3836*** 0.2249** -0.3693*** 0.2674*** -0.3657*** 0.1987* -0.3407*** 0.2302** -0.3379*** 0.2241** -0.3242*** 0.2240**

[0.072] [0.085] [0.072] [0.088] [0.070] [0.084] [0.070] [0.102] [0.061] [0.105] [0.061] [0.105] [0.062] [0.105]

Invest. op. 0.0005* 0.0001 0.0005* 0.0001 0.0005* 0.0002 0.0005* -0.0003 0.0007* -0.0004 0.0007* -0.0003 0.0007* -0.0003

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001]

ROE 0.0034*** 0.0148*** 0.0035*** 0.0133*** 0.0033*** 0.0131*** 0.0033*** 0.0119*** 0.0038*** 0.0070** 0.0038*** 0.0063** 0.0036*** 0.0063**

[0.001] [0.003] [0.001] [0.003] [0.001] [0.003] [0.001] [0.003] [0.001] [0.003] [0.001] [0.003] [0.001] [0.003]

Dividend Yield 0.0000 -0.0004** 0.0000 -0.0003* 0.0000 -0.0002 0.0000 -0.0004 0.0000 -0.0060 0.0000 -0.0056 -0.0000 -0.0055

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000] [0.007] [0.000] [0.007] [0.000] [0.007]

R&D 0.0000* 0.0000* 0.0000* 0.0000* 0.0000* 0.0000* 0.0000* 0.0000*** 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Capex 0.0032* 0.0000 0.0034* 0.0000 0.0034* 0.0000 0.0035* -0.0000 0.0036* 0.0001 0.0036* 0.0001 0.0036* 0.0001

[0.002] [0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.000]

Cash 0.0000* -0.0000** 0.0000* -0.0000** 0.0000* -0.0000* 0.0000* -0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Foreign Sales -0.5336*** 0.7747*** -0.5472*** 0.5999*** -0.5458*** 0.5575*** -0.3613*** 0.2768** -0.3733*** 0.2861**

[0.093] [0.105] [0.094] [0.108] [0.094] [0.110] [0.099] [0.130] [0.099] [0.130]

Turnover 0.0000 0.0026*** 0.0000 0.0024*** -0.0000 0.0018*** 0.0004 0.0011 0.0004 0.0011

[0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001] [0.000] [0.001]

GDP (firm) -1.9042* -62.5641*** -2.1232* -16.5706** -2.1609** 0.4049

[1.048] [11.571] [1.101] [7.382] [0.964] [3.119]

MKap/GDP (firm) 0.0000 -0.0000***

[0.000] [0.000]

ADR 0.0003* -0.0005**

[0.000] [0.000]

Observations 11385 11385 11385 11385 11376 11376 11374 11374 11385 11385 11385 11385 11376 11376

Number of country_code 55 55 55 55 55 55

Standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

Firm-level characteristics and Country Variables Country Random Effects
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Source: Authors’ calculation, based on Factset (Lionshares) and Thomson Financial, 2010.
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12.7 Baseline Model. Domestic vs. Foreign Ownership

Domestic 

Ownership

Foreign 

Ownership

Domestic 

Ownership

Foreign 

Ownership

Domestic 

Ownership

Foreign 

Ownership

Domestic 

Ownership

Foreign 

Ownership

Domestic 

Ownership

Foreign 

Ownership

Domestic 

Ownership

Foreign 

Ownership

(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (iv) (x) (xi) (xii)

Size -0.0712** 0.0509*** -0.0728** 0.0510*** -0.0643** 0.0511*** -0.0665* 0.0546*** 0.0505 0.0470*** 0.0487 0.0477***

[0.032] [0.009] [0.032] [0.009] [0.031] [0.009] [0.037] [0.009] [0.038] [0.009] [0.038] [0.009]

Leverage 0.0755 -0.3676*** 0.0706 -0.3651*** 0.1121 -0.3471*** -0.3007 -0.3452*** -0.7969* -0.3120*** -0.8113** -0.3091***

[0.096] [0.080] [0.096] [0.080] [0.091] [0.078] [0.250] [0.077] [0.407] [0.061] [0.410] [0.061]

Invest. op. -0.0001 0.0007* -0.0001 0.0007* -0.0000 0.0007* -0.0001 0.0006 0.0001 0.0008* 0.0001 0.0008*

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.002] [0.000] [0.002] [0.000]

ROE 0.0069*** 0.0050*** 0.0070*** 0.0049*** 0.0064*** 0.0047*** 0.0020 0.0043*** -0.0057 0.0043*** -0.0058 0.0042***

[0.002] [0.001] [0.002] [0.001] [0.002] [0.001] [0.002] [0.001] [0.005] [0.001] [0.005] [0.001]

Dividend Yield -0.0001* -0.0000 -0.0001* -0.0000 -0.0000** -0.0000 0.0000 -0.0000 0.0002 -0.0000 0.0002 -0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000] [0.001] [0.000]

R&D -0.0001* 0.0000 -0.0001* 0.0001 -0.0001** 0.0000 -0.0008*** 0.0000 -0.0002 0.0001 -0.0002 0.0001

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000] [0.001] [0.000]

Capex 0.0000 0.0053*** 0.0000 0.0053*** 0.0000 0.0054*** -0.0001 0.0047** 0.0000 0.0065*** 0.0000 0.0064***

[0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.000] [0.002] [0.001] [0.002] [0.001] [0.002]

Cash -0.0000 0.0000 -0.0000 0.0000 -0.0000 0.0000 -0.0000 0.0000 -0.0000 0.0000 -0.0000 0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

Foreign Sales 0.3729 -0.1019 0.1887 -0.1239 0.1385 -0.1791 0.2998 -0.1545

[0.235] [0.113] [0.239] [0.114] [0.253] [0.114] [0.361] [0.117]

Turnover -0.0006** 0.0006 -0.0006** 0.0006 -0.0004 0.0006 -0.0019 0.0007**

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001] [0.000]

GDP (firm) -76.7583*** -3.5742** -32.4065* -2.8312**

[14.668] [1.522] [16.601] [1.253]

MKap/GDP (firm) -0.0000*** -0.0000***

[0.000] [0.000]

ADR -0.0022*** 0.0005**

[0.000] [0.000]

Observations 11385 11385 11385 11385 11376 11376 11374 11374 11385 11385 11385 11385

Number of country_code 55 55 55 55

Robust standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

Firm-level characteristics and Country Variables Country Random Effects

Source: Authors’ calculation, based on Factset (Lionshares) and Thomson Financial, 2010.
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12.8 Determinants of SWF equity investments. Individual regressions.

Bilateral Database

Norway New Zealand Korea Singapore Kuwait Saudi Arabia UAE 

size_fer -0.0812*** 0.0643*** 0.2321*** 0.0974*** 0.1374*** 0.0627* 0.1096***

[0.007] [0.008] [0.027] [0.018] [0.020] [0.036] [0.035]

leverage_fer -0.0162 -0.3295*** -0.2910** 0.2287** 0.1175 0.2041** 0.1505

[0.056] [0.073] [0.144] [0.117] [0.128] [0.097] [0.148]

invop_fer 0.0003 -0.0000 -0.0020 -0.0003 -0.0002 -0.0015 -0.0018

[0.000] [0.000] [0.003] [0.000] [0.001] [0.002] [0.003]

roe_fer 0.0004 0.0005 0.0168*** 0.0146*** 0.0139*** 0.0047 0.0182***

[0.001] [0.001] [0.005] [0.003] [0.005] [0.011] [0.004]

dividendyield -0.0003* 0.0001** -0.0029** -0.0021 -0.0000 -0.0139 -0.0028

[0.000] [0.000] [0.001] [0.005] [0.000] [0.015] [0.013]

rd_fer 0.0000** -0.0001 -0.0000 -0.0002** 0.0000*** -0.0001 -0.0003***

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

capex_fer 0.0013 -0.0001 -0.0002 -0.0001 -0.0090 -0.0070 0.0001

[0.001] [0.000] [0.004] [0.000] [0.007] [0.010] [0.000]

cash_fer -0.0000 0.0000 0.0000 -0.0000** -0.0000 -0.0000 0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

adr_fer -0.2311*** -0.1840* -0.0925 0.5213*** 0.3436** 0.7209*** 0.4743**

[0.089] [0.101] [0.312] [0.136] [0.155] [0.204] [0.223]

fx_sales -0.0021*** 0.0022*** 0.0032*** 0.0010 0.0042*** 0.0013 0.0029**

[0.000] [0.000] [0.001] [0.001] [0.001] [0.001] [0.001]

turnover_fer 2.0076* -6.1346*** -8.0488* -3.8790 -78.9981*** -18.0150 -9.5816

[1.117] [2.098] [4.636] [5.261] [21.792] [13.377] [9.467]

gdp_firm -0.0000*** 0.0000*** 0.0000*** -0.0000*** -0.0000*** -0.0000* -0.0000**

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

mkap_country_firm_to_gdp -0.0002 0.0003* 0.0009*** -0.0002 -0.0010*** -0.0003 -0.0021**

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.001]

Observations 11374 11374 11374 11374 11374 11374 11374

Number of country_code

Robust standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

Norway New Zealand Korea Singapore Kuwait Saudi Arabia united_emirates

size_fer -0.0858*** 0.0665*** 0.2872*** 0.1073*** 0.1544*** 0.0776 0.1123**

[0.007] [0.008] [0.018] [0.021] [0.029] [0.049] [0.044]

leverage_fer 0.0134 -0.2856*** -0.3895** 0.2276** 0.0210 0.3377 0.1229

[0.056] [0.070] [0.163] [0.113] [0.308] [0.350] [0.420]

invop_fer 0.0004 0.0000 -0.0021 -0.0001 0.0001 -0.0025 -0.0048

[0.000] [0.000] [0.002] [0.001] [0.002] [0.005] [0.005]

roe_fer -0.0002 0.0013 0.0205*** 0.0138*** 0.0098* -0.0034 0.0192**

[0.001] [0.001] [0.003] [0.004] [0.006] [0.008] [0.008]

dividendyield -0.0003 0.0001** -0.0028 -0.0085 0.0000 -0.0243 -0.0104

[0.000] [0.000] [0.004] [0.011] [0.001] [0.043] [0.029]

rd_fer 0.0000 -0.0001 0.0000 -0.0000 0.0000 -0.0001 -0.0003

[0.000] [0.000] [0.000] [0.001] [0.000] [0.002] [0.001]

capex_fer 0.0005 -0.0001 0.0001 0.0000 -0.0002 -0.0145 0.0001

[0.001] [0.000] [0.001] [0.001] [0.008] [0.018] [0.001]

cash_fer -0.0000 0.0000 -0.0000 -0.0000 -0.0000 -0.0000 0.0000

[0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000]

adr_fer -0.1477 -0.1209 0.0434 0.2542* -0.0201 0.7214*** 0.2122

[0.093] [0.106] [0.328] [0.154] [0.199] [0.278] [0.268]

fx_sales -0.0008** 0.0016*** 0.0033*** 0.0007 0.0028* 0.0030 0.0027

[0.000] [0.000] [0.001] [0.001] [0.002] [0.002] [0.002]

turnover_fer 1.0136 -2.9769* -12.3912*** 0.5709 -16.8334 0.7835 2.5827

[1.120] [1.552] [4.077] [2.835] [24.451] [16.184] [7.116]

gdp_firm

Observations 11376 11376 11376 11376 11376 11376 11376

Number of country_code 55 55 55 55 55 55 55

Robust standard errors in brackets

*** p<0.01, ** p<0.05, * p<0.1

Firm-level characteristics and country variables

Country Random Effects
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12.9 Sectors and Industry classification - Number of holdings

Source: Factset (Lionshares) and Thomson Financial, 2010.
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12.10 Number of equity holdings per Sector

 
Industry Lionshares

Commodity related 

industry
Number of holdings

Finance 0 2097

Producer Manufacturing 0 1057

Electronic Technology 0 1035

Process Industries 0 746

Consumer Services 0 639

Retail Trade 0 625

Consumer Non-Durables 0 609

Non-Energy Minerals 1 575

Health Technology 0 551

Consumer Durables 0 465

Transportation 0 459

Technology Services 0 423

Industrial Services 0 422

Commercial Services 0 400

Utilities 0 398

Distribution Services 0 280

Communications 0 259

Health Services 0 175

Energy Minerals 1 150

Miscellaneous 0 109

Not Classified 0 4

Source: Factset (Lionshares) and Thomson Financial, 2010.
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12.11 Definition of Proxies for Natural Resource Endowments

Indicator Definition

Agricultural irrigated land (% of total agricultural land) 
Agricultural irrigated land refers to agricultural areas purposely provided with water, including 

land irrigated by controlled flooding.

Forest area (% of land area)

Forest area is land under natural or planted stands of trees of at least 5 meters in situ, whether 

productive or not, and excludes tree stands in agricultural production systems (for example, in 

fruit plantations and agroforestry systems) and trees in urban parks and gardens.

Agricultural raw materials exports (% of merchandise exports)

Agricultural raw materials comprise SITC section 2 (crude materials except fuels) excluding 

divisions 22, 27 (crude fertilizers and minerals excluding coal, petroleum, and precious stones), 

and 28 (metalliferous ores and scrap).

Food exports (% of merchandise exports)

Food comprises the commodities in SITC sections 0 (food and live animals), 1 (beverages and 

tobacco), and 4 (animal and vegetable oils and fats) and SITC division 22 (oil seeds, oil nuts, 

and oil kernels).

Manufactures exports (% of merchandise exports)

Manufactures comprise commodities in SITC sections 5 (chemicals), 6 (basic manufactures), 7 

(machinery and transport equipment), and 8 (miscellaneous manufactured goods), excluding 

division 68 (non-ferrous metals).

Ores and metals exports (% of merchandise exports)

Manufactures comprise commodities in SITC sections 5 (chemicals), 6 (basic manufactures), 7 

(machinery and transport equipment), and 8 (miscellaneous manufactured goods), excluding 

division 68 (non-ferrous metals).

Fuel exports (% of merchandise exports) Fuels comprise SITC section 3 (mineral fuels).

Agricultural land (% of land area)

Agricultural land refers to the share of land area that is arable, under permanent crops, and 

under permanent pastures. Arable land includes land defined by the FAO as land under 

temporary crops (double-cropped areas are counted once), temporary meadows for mowing or 

for pasture, land under market or kitchen gardens, and land temporarily fallow. Land 

abandoned as a result of shifting cultivation is excluded. Land under permanent crops is land 

cultivated with crops that occupy the land for long periods and need not be replanted after 

each harvest, such as cocoa, coffee, and rubber. This category includes land under flowering 

shrubs, fruit trees, nut trees, and vines, but excludes land under trees grown for wood or 

timber. Permanent pasture is land used for five or more years for forage, including natural and 

cultivated crops.

Arable land (% of land area)

Arable land includes land defined by the FAO as land under temporary crops (double-cropped 

areas are counted once), temporary meadows for mowing or for pasture, land under market or 

kitchen gardens, and land temporarily fallow. Land abandoned as a result of shifting cultivation 

is excluded.

Arable land (hectares per person)

Arable land (hectares per person) includes land defined by the FAO as land under temporary 

crops (double-cropped areas are counted once), temporary meadows for mowing or for 

pasture, land under market or kitchen gardens, and land temporarily fallow. Land abandoned 

as a result of shifting cultivation is excluded.

Cereal yield (kg per hectare)

Cereal yield, measured as kilograms per hectare of harvested land, includes wheat, rice, maize, 

barley, oats, rye, millet, sorghum, buckwheat, and mixed grains. Production data on cereals 

relate to crops harvested for dry grain only. Cereal crops harvested for hay or harvested green 

for food, feed, or silage and those used for grazing are excluded.

Clean energy production (% of total energy use)
Clean energy is noncarbohydrate energy that does not produce carbon dioxide when 

generated. It includes hydropower and nuclear, geothermal, and solar power, among others. 

Electric power consumption (kWh per capita)

Electric power consumption measures the production of power plants and combined heat and 

power plants less transmission, distribution, and transformation losses and own use by heat 

and power plants.

Energy imports, net (% of energy use)

Net energy imports are estimated as energy use less production, both measured in oil 

equivalents. A negative value indicates that the country is a net exporter. Energy use refers to 

use of primary energy before transformation to other end-use fuels, which is equal to 

indigenous production plus imports and stock changes, minus exports and fuels supplied to 

ships and aircraft engaged in international transport.

Energy use (kg of oil equivalent per capita)

Energy use refers to use of primary energy before transformation to other end-use fuels, which 

is equal to indigenous production plus imports and stock changes, minus exports and fuels 

supplied to ships and aircraft engaged in international transport.

Source: World Development Indicators.
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12.12 Descriptive Statistics Natural Resource Endowments - Selected

indicators
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12.13 Sector Distribution by Sovereign Wealth Fund

 
Distribution of SWF allocations by sector - Selected funds (% of total per fund)
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Korea Investment Corporation 33 5 12 3 5 6 6 1 10 1 1 7 1 1 3 1 2 2 1 100

Kuwait Investment Authority 19 5 2 2 2 2 8 5 7 0 0 0 0 1 3 0 4 0 40 100

Malaysia - Khazanah Nasional 3 0 0 0 2 0 0 0 0 0 30 0 6 0 25 1 29 4 0 100

New Zealand Superannuation Fund 24 4 7 4 4 4 4 5 7 3 13 4 2 1 6 1 5 2 2 100

Norway - Government Pension Fund � Global 21 7 7 5 4 5 9 5 9 3 2 5 2 1 5 1 6 1 3 100

Saudi Arabia - SAMA Foreign Holdings 66 1 3 3 6 0 9 0 3 0 0 0 0 4 0 0 3 0 2 100

Singapore - GICS 21 4 1 2 3 7 14 13 10 3 3 1 0 1 2 0 6 0 11 100

Singapore - Temasek Holdings 48 5 7 0 0 0 0 0 0 0 11 0 0 0 1 0 25 0 0 100

Total per Sector 29 4 5 2 3 3 6 4 6 1 8 2 1 1 6 1 10 1 7 100

Source: Factset (Lionshares) and Thomson Financial, 2010.
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