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1.0 INTRODUCTION

The world has become a global village. As a result of globalization, investors are beginning to invest out of their 
own country into other continents. Baum and Murray (2010) stated that the motives for investing in property 
outside the local property market are for enhanced return as well as for diversification. Diversification is based 
on the popular philosophy “do not put all your eggs in one basket”. This is because one asset class may perform 
positively to counter the negative performance of another. Diversification is achieved by investing across a variety 
of asset classes which perform differently under different market conditions, and by so doing reducing the volatility 
of portfolio return. As Olaleye (2016) puts it: for diversification to be significant, investments to be combined in a 
portfolio should not react in the same way to external influences (the investments must be as negatively correlated 
as possible). In other words, what affects one asset’s returns does not affect the other.

As these investors try to form international portfolios across country borders and continents, they need information 
on investment performance (including diversification benefits) of the target investment destinations. However 
where they find little or no empirical information on the target property markets outside their home country, it 
becomes impossible for the prospective investor to determine whether such markets can make enhanced return 
on investment more than obtainable in their home markets. The point is that international investors have been 
evaluating opportunities to diversify their portfolio by investing in different countries. However, these investors 
have hitherto directed such cross-country investment to other developed countries like the USA, Canada, and UK 
rather than countries in Africa (like Nigeria), due largely to lack of investment information in Africa to guide both the 
direct and indirect property market (Akpan and Ogunba, 2015).

This paper focuses on providing such information on indirect property investment, particularly Real Estate Investment 
Trusts (REITs). A Real Estate Investment Trust (REIT) is a company that uses the pooled capital of many investors to 
purchase and manage income producing property which are subsequently traded on major stock exchanges like stocks 
(Keke and Emoh, 2015). REITs are a type of indirect investment vehicle to achieve maximum reward in the future 
(Hargitay and Yu, 1993).  REIT investments are exposed to two markets and therefore two types of risk: first they face 
risks of the underlying property market since the REITs hold portfolios of real estate investments and second, they 
face the risks of the stock market where shares including REIT shares are traded (Springer and Cheng, 2006). 
Several international REITs portfolios have been formed with assets drawn from across continents but virtually all of 
such portfolios have excluded African REITs. The Jones Lang LaSalle index (2012, 2014) has attributed this exclusion 
to lack of information on African REITs and other indirect and direct property performance (as was pointed out in 
Clement, Ogunba and Dugeri, 2016). This information inadequacy has motivated the researchers to investigate into 
the diversification benefits of including African REITs in an international portfolio. 

There is a definite gap in previous literature on including African REITs in international portfolios. The focus of REIT 
portfolio diversification studies has hitherto largely been on examining diversification of indirect investment within 
one developing economy (like Nigeria or South Africa). Studies in this category include Olaleye (2011), Emele and 
Umeh (2013) and Aro-Gordon et al (2014) who examined diversification potentials in Nigeria. Other authors such 
as Ntuli and Akinsomi (2016) examined South African REITs in a mixed asset portfolio of South African assets while 
Akinsomi et al (2016) examined South African REITs relative to the South African gold market. Other diversification 
studies outside of Africa such as Eichholtz (1996), Mull and Seonen (1997), Geotzmann and Kumar (2001), Driessen 
and Laeven (2003) and Lee (2010) have focused on indirect real estate investment in one of the developed 
economies like the USA. However, these studies were country specific and some focused on securitized real estate 
investment rather than REITs.

Still another group of diversification studies have compared stocks in more than one country. Such studies include 
Bugar and Maurer (2002) who examined diversification of stocks in Germany and Hungary; Mansourfar, Mohamad, 
and Hassan (2010) who examined international diversification of stocks in the Middle East and North Africa region; 
and Bond and Glascock (2010) examined the diversification potentials of indirect real estate investment in European 
markets (Belgium, France, Italy, Netherland, Spain, Sweden, Switzerland and the UK). However, these studies did not 
have a focus on any African REITs. 
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As has been pointed out, the absence of research information has resulted in a limited flow of foreign direct and 
indirect investment into the property market in Africa (and Nigeria in particular) due to a lack of investor confidence 
(Lin et al 2006, cited in Emele and Umeh, 2013).The motivation for this study stems from these observations. 
One is not aware of any study in the largely information opaque African continent that has yet looked at risk-
enhanced return and diversification potentials of REITs drawn from countries in more than two continents, as 
part of one portfolio which includes African assets. This study seeks to investigate the diversification benefits of 
REITs in Nigeria, UK, US and Malaysia from 2001 to 2015, with a view to providing information that could enhance 
international REIT investment.

The paper is structured into seven sections. The first section is introductory. The second section provides a brief 
overview of the economies in the study area while the third section provides the theoretical framework on which 
the whole study is based. Section four reviews relevant inflation hedging literature. Section five is devoted to 
research methods adopted while section six provides the results of the empirical investigations. The paper closes 
with a summary, recommendations and conclusions in section seven.

2.0 BRIEF OVERVIEW OF THE ECONOMIES AND REITS IN THE STUDY AREA

A: THE NIGERIAN ECONOMY

Nigeria is the largest economy in Africa. It is ranked the 21st-largest economy in the world in terms of nominal 
GDP. In 2015 its GDP was 481.1 billion USD with a growth rate of 2.7% Nigeria is a mixed economy and emerging 
market, with expanding manufacturing, financial, service, communications, technology and entertainment sectors. 
Its re-emergent manufacturing sector became the largest on the continent in 2013, and it produces a large 
proportion of goods and services for the West African subcontinent.

According to a Citigroup report published in February 2011, Nigeria will get the highest average GDP growth in the 
world between 2010 and 2050. Nigeria is one of two countries from Africa which is among the 11 Global Growth 
Generator countries. Nigeria is a major exporter of oil and her government revenues still heavily rely on this sector. 

The Nigerian Securities and Exchange Commission issued guidelines for registration of REITs in 2007. The first listed 
REIT in Nigeria was the N2 billion Skye shelter fund which was listed in 2008. There are presently three listed REUTs 
in Nigeria with a combined market capitalisation of over N45 billion. These include Skye Shelter REIT, Union Homes 
REIT and UPDC REIT (Olanrele, Said and Daud (2015).

A: THE MALAYSIAN ECONOMY

Malaysia is an emerging economy; in 2015 it had a GDP of 296.2 billion USD and a growth rate of 5.0%. It is the 
fourth largest in Southeast Asia, after the much more populous Indonesia, Thailand and the Philippines, and 35th 
largest in the world. Malaysia is also the third richest in Southeast Asia by GDP per capita values, after the city-
states of Singapore and Brunei. Malaysia’s economy is one of the most competitive in the world, ranking 14th in the 
Ease of Doing Business Index for 2015.

Malaysia is an important trading partner for the United States. In 1999, two-way bilateral trade between the 
US and Malaysia totalled US$30.5 billion, with US exports to Malaysia totalling US$9.1 billion and US imports 
from Malaysia increasing to US$21.4 billion. Malaysia was the United States’ 10th-largest trading partner and its 
12th-largest export market. During the first half of 2000, US exports totalled US$5 billion, while US imports from 
Malaysia reached US$11.6 billion.

In 2015 Malaysia was the 6th most attractive country for foreign investors, ranked in the Baseline Profitability 
Index (BPI) published by Foreign Policy Magazine. The government is moving towards a more business friendly 
environment by setting up a special task force to facilitate business called PEMUDAH, which means “simplifier” 
in Malay. Some of which includes easing restrictions and requirement to hire expatriates, shorten time to do land 
transfers and increasing the limit of sugar storage (a controlled item in Malaysia) for companies.
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The first REIT Company (Axis REIT) was formed in Malaysia in 2005 following the revision of the Securities and 
Exchange Commission guidelines in 2002. There are presently 18 REIT in Malaysia (as at December 2016). REIT 
market capitalization has increased significantly from a mere RM 1.8 in December 2005 to RM 44.19 billion in 2017 
(Wong, 2015).

B: THE UK ECONOMY

The United Kingdom has the fifth-largest national economy in the world measured by nominal gross domestic 
product (GDP) with a GDP of 2.849 trillion USD and a growth rate of 2.3%.  It is the second-largest economy in 
the European Union by both metrics. In 2015, the UK had the fourth-largest inward foreign direct investment, 
and in 2013 it had the second-largest outward foreign direct investment. It is one of the world’s most globalized 
economies, and is composed of (in descending order of size) the economies of England, Scotland, Wales and 
Northern Ireland.

The currency of the UK is the pound sterling, which is the world’s third-largest reserve currency after the United 
States dollar and the euro, and is also one of the ten most-valued currencies in the world. Government involvement 
in the British economy is primarily exercised by Her Majesty’s Treasury, headed by the Chancellor of the Exchequer, 
and the Department for Business, Energy and Industrial Strategy.

Britain’s economy went into another global recession in late the 2nd quarter of 2008 this was brought about by 
the global financial crisis. During this period unemployment was forced to rise from just over 1.6 million in January 
2008 to nearly 2.5 million by October 2009. By the end of 2014, UK growth had become the fastest in the G7 and 
in Europe, and employment was at its highest since records began. The UK economy had been one of the strongest 
economies in terms of inflation, interest rates and unemployment, all of which remained relatively low until the 
2008 and 2009 recession.

REITs were first introduced in to the UK at the start of 2007 and since that time a number of larger listed UK 
property companies have converted to UK REITs as well as a number of start-up REITs. There are presently 39 REIT 
companies in the UK which include (among others) British Land, Land Securities, Liberty International, Hammerson, 
Brixton, Derwent London, Great Portland Estates, Primary Health Properties, SEGRO, and Workspace Group.

B: THE US ECONOMY

The United States is the world’s largest national economy with a GDP of 17.95 trillion USD in 2015 and 18.56 
trillion USD in 2016. The U.S. dollar is the most used currency in international transactions and is the world’s 
foremost reserve currency. The United States has a mixed economy and has maintained a stable overall GDP growth 
rate, a moderate unemployment rate, and high levels of research and capital investment. It is known for its abundant 
natural resources, well-developed infrastructure, and high productivity

The U.S. is the world’s third largest producer of oil and natural gas. It is one of the largest trading nations in the 
world. The United States has one of the world’s largest and most influential financial markets. The New York Stock 
Exchange is the world’s largest stock exchange by market capitalization and a lot of foreign investments are made 
in the US annually. The US economy went through an economic downturn following the financial crisis of 2007 and 
2008, but started recovering in the second half of 2009.

The first REIT was created in the US in 1960 by the United States Congress with the introduction of the Real Estate 
Investment Trust Act. Continental Mortgage Investors became the first REIT to be listed on the New York Stock 
exchange. As of August 31, 2016, there were 189 REITs listed on the New York Stock Exchange with a whopping 
combined market capitalization of $986 billion.
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3.0 THEORETICAL FRAMEWORK (MARKOWITZ, 1952 MODEL OF DIVERSIFICATION)

Modern portfolio theory  was founded by Markowitz in 1952. His theory on diversification has helped investors 
balance the risk and return of assets in their portfolio by diversifying the risk without reducing the expected return. 
Markowitz theory uses mean variance analysis which demonstrates how to determine the correlation between 
assets, and how to select assets that have negative or no correlation with other assets in the portfolio. Where assets 
are positively correlated, what affects one affects the other. There is diversification potential if an asset is producing 
return (holding period return) that is higher than the expected return. When the appraiser determines efficient 
combinations of the portfolio assets, then specific diversification benefits of any of the assets can be determined 
depending on whether the coefficient of variation increases and return to risk ratio decreases when the asset is 
excluded from the portfolio.

THE EFFICIENT FRONTIER

According to modern portfolio theory, for any portfolio of assets there exists a pronounced curve approaching 
the vertical axis of the graph called an efficient frontier, which represents variously weighted combinations of the 
portfolio’s assets that yield the maximum possible expected return at any given level of portfolio risk.

This can be illustrated on a graph that compares returns at each level of portfolio risk (or return volatility). On 
this graph we can consider a situation where there are more than two assets, say five assets (a, b, c, d, and e) in a 
portfolio.

It is possible to draw various curves linking these five assets representing various portfolio combinations of these 
five assets within the above achievable region (opportunity set). Some of the portfolio combinations of the 5 assets 
within the opportunity set are however sub optimal. The most optimal (most diversified) portfolio combination is on 
the line along the uppermost left edge of the opportunity set region known as the efficient frontier (sometimes “the 
Markowitz frontier”).

The efficient frontier as depicted in figures 1 and 3 represents variously weighted combinations of the asset 
portfolios that yield the maximum possible expected return at any given level of portfolio risk. The efficient 
frontier is concave because portfolio risk is a function of the correlation of the component assets which 
changes is in a non-linear fashion as the weightings of the component asset changes. Where the investor will 
locate on the efficient frontier (the investor’s optimum portfolio allocation) depends on the investor’s personal 
level of risk aversion. Investors with high risk tolerance will choose portfolios to the right of the efficient 
frontier and those with low level of risk tolerance will choose portfolios towards the left (they require higher 
return for each unit of risk). However all rational investors will only consider those portfolios that are members 
of the efficient frontier.

Figure 1: Risk and Return for 5 assets a to e
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Figure 1: Markowitz (1952. 1959) ideas on diversification benefits
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James Tobin (1958) expanded on Markowitz's work by adding the concepts of a risk-free asset, a super-efficient 
portfolio and capital market line to the foregoing process of portfolio thought. He proved that by combining a 
risk-free asset with a portfolio of risk assets on the efficient frontier, it is possible to construct portfolios whose 
risk-return profiles are superior to those of portfolios on the efficient frontier. Combinations of the risk free asset 
and portfolios on the efficiency frontier are represented by capital allocation lines. This can be illustrated with the 
diagram below.

4.0 REVIEW OF RELEVANT LITERATURE

The focus in the literature review is on papers that have addressed diversification of investment portfolios.

Eichholtz (1996) compared property shares with stocks and bonds across Asian, European and US countries to 
ascertain the international correlation and know which of them works better.  He used time series of property 
shares, common stock and bond index returns to examine the total country indexes of France, Netherlands, UK 
Sweden, Hong Kong, Japan Singapore, Canada and US markets from 1985 to 1994. The author was of the opinion 
that international real estate share investments can reduce portfolio risk better than international common stock 
and international bond investments. International diversification was also found more effective for real estate 
securities portfolios. Diversification was substantial for developed countries like USA, UK, France and Japan in 
terms of gains from international property shares during the time frame. However the study focused on developed 
economies and securities, not REITs.

In Hungary and Germany, Bugar and Maurer (2002) examined the benefits derived from international diversification 
of stock portfolios from the point of view of Hungary and German investors, for the period 1991 to 1997. The 
Hungarian market was seen to be developing, while the German market was developed. The data used in the 
analysis was a time series of 17 national stock portfolio returns on a monthly basis and the capital markets 
considered were Australia, Austria, Belgium, Canada, Switzerland, Germany, Denmark, Spain, France, Great Britain, 
Hungary, Italy, Japan, Netherlands, Norway, Sweden and the United States of America. Local stock market index 
prices using month-end exchange rates was a proxy for total returns, as a proxy for the risk-free rate the study 
used the monthly money market returns provided by the Deutsche Bundesbank and the Hungarian National Bank, 
respectively. The Bayes-Stein transformation was used to estimate the expected returns on portfolios. The authors 
found that Hungarian investors benefit from international portfolio diversification in terms of risk reduction while 
German investors benefit in terms of higher expected returns. There was evidence that both countries benefit 
from international diversification. However the study was focused on stock portfolios rather than REIT portfolios. 
Moreover, the study did not include a consideration of African REITs.

In the USA, Stevenson (2003) examined the prospects of diversification of REIT portfolios into international 
markets in the period 1980-2002, using monthly property security data obtained from the overall NAREIT index 
as a proxy for diversified REITs portfolio and the subsectors for the equity mortgage and hybrid sections. Data on 

Fig 3. The Efficient Frontier
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international markets (consisting of Australia, Belgium, Canada, France, Hong Kong, Italy, Japan, the Netherlands, 
Norway, Singapore and the UK) were proxied by the appropriate data stream real estate index. The study applied 
mean-variance analysis, the cointegration test, the F-test and Johansen (1988) procedure. The study was based 
on two assumptions: first the portfolio manager had perfect lodging ability and no currency exposure and second, 
the manager does onto hedge any of the exposure and is fully exposed to price movement in the foreign market 
and the foreign exchange rate. The results showed substantial diversification opportunities available to the US-
based investor, also demonstrated that the increase in portfolio performance resulting from including international 
securities into REITs portfolio was for the most part not statistically substantial at traditional levels. However, the 
study did not include African REITs in their discussions and analysis.

Driessen and Laeven (2003) in a study conducted on the benefits of international portfolio diversification across 
different countries from the perspective of local investors, found that investors in developing countries experience 
the highest benefits when investing abroad, including when controlling for currency effects. Most of the benefits 
are obtained from investing outside the region of the home country. The benefits of international portfolio 
diversification seem to be more for countries with high country risk. However, the study did not include African 
countries in the discussions and analysis.

Lee and Simpson (2004) examined REITs in a mixed asset portfolio in Asia. The study investigated the benefits of 
including REITs into a mixed asset portfolio in terms of return enhancement and risk reduction. It was found that 
REITs were attractive investments to mixed asset portfolios due to their risk reduction and return enhancement 
qualities. However, the study did not include a consideration of return enhancement and risk reduction benefits of 
African REITs.

Lee (2010) undertook a similar study six years later to re-examine the benefits of REITs in Asian mixed asset 
portfolios. He investigated whether REITs are return enhancers or diversification enhancers or both in the mixed 
asset portfolios. The study showed that the benefits of REITs were different with different asset classes and that 
the place of REITs in any future mixed asset portfolio majorly depends on the relative return performance of REITs 
and alternative asset classes within a mixed asset portfolio. Here again, the study did not include a consideration of 
return enhancement and risk reduction benefits of African REITs.

In the USA and Canada, Grandmont-Gariboldi (2011) investigated the significance of REITs in international 
portfolios from the perspective of US and Canada investors and with the aim of evaluating the benefits of 
including REITs in domestic and international portfolios diversified into combinations of both established and 
emerging countries. The study applied a multi-level asset allocation strategy to assess the contribution of REITs to 
international optimal portfolios. Using ex-post mean-variance analysis, the results suggested that both Canadian 
and U.S. investors could benefit from including REITs in their international portfolios diversified across industries/
countries. Subsequently, the all-inclusive allocation revealed that Canadian REITs contribute to international 
efficient portfolios to a greater extent than U.S. REITs from both Canadian and U.S. perspectives. Here again, the 
study did not include a consideration of African REITs in the emerging economies.

In Nigeria, Emele and Umeh (2013) examined the risk-return characteristics of real estate equities in Nigeria in an 
attempt to identify diversification benefits arising therefrom. The study adopted mean-variance and correlation 
analysis to test the correlation of real estate equities with those of selected common stocks between 2003 and 
2009. The result showed a positive correlation between real estate equities and the common stocks indicating that 
real estate equities did not perform any better than common stocks; and also suggested that real estate equities 
offered no diversification benefits, which is contrary to the general belief that real estate equities perform better 
than common stocks. This also raised uncertainty of achieving the benefits of portfolio diversification during periods 
of financial crisis. However, the study examined only listed property companies. It did not examine REITs specifically 
and in any case did not examine the benefits of inclusion of Nigerian REITS in an international portfolio.

In the US, Bhuyan et al (2015) examined the portfolio diversification benefits of REITs and common stocks using 
US Common Stocks, Equity REITs, and Mortgage REITs from 2002 to 2012. Data was obtained from US financial 
markets. Overall performance measurements were calculated and compared with REITs, common stock, and mixed-
asset portfolios. The author observed that investors can benefit from diversification using Equity REITs but not 
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Mortgage REITs. Mortgage REITs turned out to be the worst asset class to be in a diversifying portfolio. However, 
the authors did not examine the portfolio diversification benefits of inclusion of Nigerian REITS in an international 
portfolio.

In summary, the gaps in literature are that: most of the studies on risk return performance, diversification, and 
portfolio allocation have focused on a specific country; few studies has compared the attributes of REITs across 
continents. It is obvious that international investors are interested in the cross border REIT investment perspective. 
But in the absence of information, they are hindered from doing this. According to Lin et al, 2006, cited in Emele 
& Umeh, 2013), there is a limited flow of foreign investment into the property market in Africa (and Nigeria in 
particular) which is attributed to lack of investors’ confidence. This is in turn due to low level of research activities 
conducted in the region and limited information on the investment market. Africa is accordingly being denied the 
benefits of participation in foreign indirect investment, because of absence of studies which will provide information 
on diversification benefits in different continent for international investors. No study has yet looked at REITs drawn 
from countries in more than two continents as part of one portfolio which includes African assets. There is a clear 
dearth of information on such a cross-continent REITs portfolio. The major driver of this study is to fill these gaps in 
knowledge. 

5.0 METHODOLOGY

The methodology is focused on identification of diversification benefits and efficient frontier of a portfolio of REITS 
drawn from the US, UK, Malaysia and Nigeria using Markowitz mean variance analysis. The rationale behind the 
choice of these countries was to select two developed markets (US and UK) and two emerging markets (Malaysia 
and Nigeria). Moreover the modern portfolio theory by Markowitz (1952) states that assets provide diversification 
benefits to a portfolio when the assets which are combined are negatively correlated or have a low correlation, this 
reduces the idiosyncratic risks (non-systematic risks) of the portfolio. Our choice of countries include 2 countries in 
an emerging market (Malaysia and Nigeria) as well as two countries in developed markets (United States of America 
and United Kingdom). For instance, Pham (2012) examined emerging and developed REIT markets in Asia and found 
that emerging REIT market such as Malaysian REITs have a low correlation to developed REITs market in Asia such 
as Japan, hence illustrating the diversification benefits which is possible when emerging REITs market are merged 
with developed REITs market in a mixed asset portfolio.

The first step in doing this was to draw holding period (total) returns from Internet websites such as the NAREIT 
website. The data sets were collected on annual basis ant it represents total return which include both the price 
gain and dividend return. Upon obtaining these returns, the attention then focused on calculating total risk and 
risk adjusted performance (coefficient of variation, return risk ratio, sharpe ratio) from the total returns. The third 
attempt was to determine diversification benefits of each of the four assets using Markowitz mean variance analysis 
(by means of the investment portfolio software version 9). Data on diversification benefits of REITs in the selected 
countries was derived from the four asset returns and the 90-days Treasury bill rate (used for determining the 
Sharpe ratio). 

The investment portfolio software version 9 was used to determine the diversification benefits among assets in 
the portfolio by deriving efficient combinations of assets in the four countries (unconstrained) and comparing 
the risk adjusted returns with a portfolio comprising of a combination of REIT assets (constrained) in the three 
countries (successively excluding one country’s REIT assets). If on excluding a country’s REIT assets, the coefficient 
of variation was found to increase and the return to risk ratio found to reduce, then the conclusion was there is no 
diversification benefit of excluding the particular country. As a corollary, if the coefficient of variation was found 
to reduce and the return to risk ratio increase, then the conclusion was that there are diversification benefits from 
excluding the particular country. The percentage change was calculated to determine the level of diversification 
benefit.
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The decision rules in determining whether or not there were diversification benefits were as follows:

When a country’s REITs are excluded from the 4-asset portfolio and the return to risk ratio decreases, then the 
country’s REITs are return enhancing

When a country’s REITs are excluded from the 4-asset portfolio and the return to risk ratio increases, then the 
country’s REITs are not return enhancing

When a country’s REITs are excluded from the 4-asset portfolio and the coefficient of variation increases, then the 
country’s REIT have risk reducing benefits

When country’s REITs are excluded from the 4-asset portfolio and the coefficient of variation decreases, then 
country REITs do not have risk reducing benefits.

The percentage change between the 4-asset and 3-asset portfolios was calculated using the following formula:

The fourth attempt was to construct the efficient frontier of four assets using the E-VIEW software. The efficient 
frontier represents variously weighted combinations of the four asset portfolios that yield the maximum possible 
expected return at any given level of portfolio risk. The optimum portfolio allocation for an investor depends on 
the investor’s personal level of risk aversion. Investors with high risk tolerance will choose portfolios to the right 
of the efficient frontier and those with low level of risk tolerance will choose portfolios towards the left (they 
require higher return for each unit of risk). However all rational investors will only consider those portfolios that are 
members of the efficient frontier.

6.0 FINDINGS

Data was collected in January 2017 and was analyzed by means of the Investment Portfolio software and E-VIEW 
software in February 2017. Total returns for UK, USA and Malaysia were obtained from NAREIT websites and 
similar databases in the various countries. The time frame of data obtained for UK-REITs was from 2007-2015 while 
US-REIT data was available from 2001-2015 and Malaysia REIT data from 2005-2015. Data on Nigerian REITs was 
available from 2008-2015. In the absence of a REITs database, total returns for Nigeria had to be calculated from 
the share prices and dividends which were obtained from annual reports of Skyeshelter, Union Homes and UPDC 
REIT companies respectively. The aggregate annual averages of the data were used in the calculations. Total return 
data on REITs for all the countries are presented in Table 1

% change= (1)
(Highest return/risk ratio in constrained set - Highest return/risk ratio in unconstrained set)

(Highest return to risk ratio in the unconstrained set)
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Table 1: Total Returns on REITs in the Four Countries of Study

YEAR UK-REIT (%) USA-REIT (%) M-REIT (%) N-REIT (%)

2001 1.25

2002 0.48

2003 2.78

2004 2.42

2005 0.75 4.47

2006 2.54 5.54

2007 -35.1 -1.47 5.35

2008 -42.9 -3 9.77

2009 10.2 2.78 8.08 0.52

2010 7.4 2.18 8.01 2.95

2011 -8.8 0.75 7.61 2.96

2012 30.6 1.58 8.72 3.23

2013 19.7 0.35 8.91 2.63

2014 23.9 2.07 8.2 -0.19

2015 10.5 0.16 6.7 3.13

Source: Authors compilation of total return on REITs from N-REIT annual report, NAREIT websites and Bursa Malaysia

Total returns on UK-REIT started with a value of -35.1% in 2007 which further declined to -42.9% in 2008. The 
decline in returns coincided with the period of the world economic meltdown.  Returns increased in 2009 to 10.2%, 
but in 2010 they dropped slightly to 7.4% and further declined in 2011 to -8.8%. In 2012 there was a sharp rise in 
the UK-REIT returns to 30.6% and then a drop in 2013 to 19.7%. Returns rose to 23.9% in 2014 and decreased to 
10.5% in 2015. UK-REIT returns have shown a high level of volatility over the study period with very fluctuating and 
inconsistent values.

In the US, total return on REITs in 2001 was 1.25%. By 2002 it dropped to 0.48% but increased in 2003 to 2.78%. In 
2004 there was a slight drop to 2.42%. Returns further dropped in 2005 to 0.75% and then rose in 2006 to 2.54%. 
Total returns further dropped in 2007 and 2008 to -1.47 and -3.0% respectively. As was the case in the UK, the 
decline in returns coincided with the period of the worldwide economic meltdown. In 2009, total returns rose to 
2.78%, but declined slightly in 2010 to 2.18% and further declined in 2011 to 0.75%. In 2012, total returns rose to 
1.58% but declined in 2013 to 0.35%. In 2014, total returns rose to 2.07% and further declined in 2015 to 0.16%. 
This implies that from 2007-2015, total returns on UK-REITs and US-REITs have both had a fluctuating pattern but 
the total returns of the US-REITs have been more stable than that of the UK-REITs.

In Malaysia, total returns in 2005 were 4.47%, rising to 5.54% in 2006. There was a slight decline in 2007 to 
5.35%. Total returns then rose to 9.77% in 2008. This was during the world economic meltdown when the 
previous countries experienced a fall in value. From 2009 to 2011, total returns dropped to 8.08%, 8.01% and 
7.61% respectively. In 2012 and 2013, returns rose to 8.72% and 8.91% respectively, but further declined in 2014 
and 2015 to 8.2% and 6.7% respectively.  It is notable that M-REIT returns were not affected by the economic 
meltdown. Moreover the pattern of volatility in M-REIT returns was considerably less than that of the US-REIT and 
UK-REIT in the study period
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Table 2: REIT Returns and Total Risk in the Study Area

UK-REIT (%) USA-REIT (%) M-REIT (%) N-REIT (%)

MEAN RETURN 1.033 1.044 5.424 1.015

SD 18.795 1.576 3.544 1.401

Table 3: Risk Adjusted Return of REITs in the Study Area

RETURN RISK RETURN-RISK 
RATIO

COEFFICIENT OF 
VARIATION SHARPE - RATIO

UK 1.033 18.795 0.055 18.195 -0.020

USA 1.044 1.576 0.662 1.510 -0.130

MALAYSIA 5.424 3.544 1.530 0.653  0.700

NIGERIA 1.015 1.401 0.724 1.380 -5.500

Table 2 above presents the mean return and risk on REIT returns in the four countries. On the overall, Malaysia 
REITs had the highest mean return performance of 5.424%, while the average REIT returns of USA, UK and Nigeria 
were 1.044% 1.033% and 1.015% respectively. 

With regard to volatility, countries like the US and Nigeria have been relatively stable with standard deviations of 
1.576% and 1.401% respectively over the study period. Malaysia on the other hand had a standard deviation as 
high as 3.544% while the UK had the highest standard deviation of up to 18.795%. It can be deduced that the UK 
have been considerably volatile with its standard deviation of 18.795%. N-REITs have been much less volatile with a 
standard deviation of 1.015% which is a good consideration for risk adverse international investors

The third part of the analysis involved considering the risk adjusted return of REITs in the study area. The results in 
this regard are presented in Table 3.

The return to risk ratio (reward-to-risk-ratio) analysis showed that M-REIT had the highest return risk ratio (1.530), 
followed by N-REIT (0.724), US-REIT (0.662) and UK-REIT (0.055). The result of the coefficient of variation (risk-to-
return-ratio) analysis of REITs in the four countries showed similar results. M-REIT was the least risky asset (0.653), 
followed by N-REIT (1.380), US-REIT (1.510) and UK-REIT (18.195) in that order. The Sharpe ratio result showed a 
slightly different order with M-REIT leading (0.700) followed by UK-REITs (-0.020), US-REITs (-0.130) and N-REITs 
(-5.500). The negative values and different ordering is due to the influence of the risk free rate of return in the 
Sharpe ratio formula. The Sharpe ratio is essentially a measure of an asset’s excess returns relative to the risk free 
rate. Where the risk free rate was higher than the total return, negative Sharpe values were recorded. From the 
results, investors can be advised to invest in M-REIT, followed by N-REIT then US-REIT. UK-REIT showed the least 
are performance which may make it  unattractive to investors

In determining diversification benefits, five different efficient portfolio scenarios were constructed: Scenario 1 
comprised of 4-asset efficient portfolio combinations (using the REITs in all four countries), while scenarios 2-5 
constructed 3-asset efficient portfolio combinations, each involving the exclusion of one country’s REIT from 
the four asset portfolio combinations. The percentage change between the 4-asset and 3-asset portfolios was 
calculated. 
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Table 4: Scenario 1 (Efficient Combinations of Investing in UK-REIT, US-REIT, M-REIT and N-REIT) Unconstrained Sets

UK-REIT US-REIT M-REIT N-REIT RETURN SD RETURN/RISK 
RATIO

COEFFICIENT 
OF 
VARIATION

0 46.353 4.459 49.187 1.224 1.045 1.171 0.854

0 53.841 18.861 27.298 1.861 1.124 1.656 0.604

0 57.085 25.101 17.814 2.137 1.201 1.779 0.562

0 61.390 38.610 0 2.733 1.433 1.907 0.524

0 41.188 58.812 0 3.619 1.998 1.811 0.552

0 32.07 67.930 0 4.018 2.314 1.736 0.576

0 10.035 89.965 0 4.984 3.147 1.584 0.631

0 0 100 0 5.424 3.544 1.530 0.653

 Table 5: Scenario 2 (Excluding N-REIT from the portfolio) Constrained Sets

UK-REIT US-REIT M-REIT RETURN SD RETURN/RISK 
RATIO

COEFFICIENT 
OF VARIATION

0 77.632 22.368 2.022 1.254 1.612 0.620

0 61.732 38.268 2.719 1.426 1.907 0.524

0 54.166 45.834 3.05 1.605 1.900 0.526

0 40.978 59.022 3.628 2.005 1.809 0.553

0 29.835 70.165 4.116 2.395 1.719 0.582

0 17.369 82.631 4.663 2.842 1.641 0.609

0 12.193 87.807 4.89 3.062 1.597 0.626

0 0 100 5.424 3.544 1.530 0.653

The above dataset (Table 4) was generated from the investment portfolio software version 9 from the data in tables 
1-3. The eight rows of data in the table represent eight of the most efficient combinations of the four assets along 
the efficient frontier (This was explained in the theoretical framework: see figure 1). The data set shows that all the 
eight efficient combinations generally involve zero allocations to UK-REITs and 10.035% to 46.353%, 4.459% to 
89.965% and 17.814% to 49.187% allocations to US-REIT, M-REIT and N-REIT respectively. The portfolio return 
ranged from 1.224 to 5.424 while the portfolio risk ranged from 1.045 to 3.544. With regard to the risk-adjusted 
returns, the first five sets of the efficient combinations showed a continuous increase in the return to risk ratio 
(1.171 to 1907) and a continuous decrease in the coefficient of variation (0.854 to 0.524).

The most efficient of the eight efficient combinations is the combination that has the highest return to risk ratio 
and the lowest coefficient of variation. In the table, the fourth row of data (fourth data set) is the most efficient 
combination point (with the highest return to risk ratio of 1.907 and the lowest coefficient of variation of 0.524). 
At this efficient combination, the investor will invest only in US-REIT (61.390%) and M-REIT (38.610%) without 
investing in UK-REIT and N-REIT. From the 4th set to the 8th set, the return to risk ratio decreases while the 
coefficient of variation increases meaning that from the 4th set, an investor may not get as much risk reduction 
benefit and return enhancement benefits. When the four assets are included in the REIT portfolio, the highest 
return to risk ratio is 1.907 and the lowest risk is 0.524. 

Scenarios 2, 3, 4 and 5 were constrained by removing one country’s REIT at a time and the highest return risk 
combination and lowest coefficient of variation compared with the unconstrained set to know which proved better.
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Table 5 presents data on the second scenario. It excludes N-REIT from the 4-asset efficient portfolio combinations. 
The eight rows of data in the table represent eight of the most efficient combinations of the three assets along the 
efficient frontier. As was stated in the methodology, the decision as to whether there are diversification benefits 
from N-REITs in the 4 asset portfolio was based on whether the highest return-to-risk-ratio of the three asset 
portfolio (Table 5) is higher than the highest return to risk ratio of the unconstrained 4-asset portfolio (Table 4) 
and also whether the lowest coefficient of variation of the 3-asst portfolio is lower than the lowest coefficient of 
variation of the unconstrained 4-asset portfolio. The highest return-to-risk-ratio and lowest coefficient of variation 
on the 3-asset portfolio occur on the second row of table 5 (2nd set of the efficient frontier, that is, 1.907 and 
0.524 respectively) where the investor invests 61.732% in US-REIT and 38.268% in M-REIT. These figures show 
no difference from the highest return-to-risk-ratio and lowest coefficient of variation of table 4 (1.907 and 0.524 
respectively). This represents a percentage change (see formula 1) of 0%. We can conclude that when N-REITs 
are included in the 4-asset portfolio, there is no change in the return to risk ratio and the coefficient of variation 
and therefore no risk reducing or return enhancing benefits. These findings on Nigeria are in agreement with 
the findings of (Emele and Umeh, 2013) and that of Olanrele, Said and Daud, (2015) which suggested that the 
performance of N REITs is much less than that of M REITs.

Table 6 excludes UK-REIT from the asset portfolio. The eight rows of data in table 6 represent eight of the most 
efficient combinations of the remaining three assets along the efficient frontier. The highest return-to-risk-ratio 
(1.907) and the lowest coefficient of variation (0.524) in the table was at the third row of (3rd set) when allocation 
was made to only US-REIT and M-REIT excluding N-REIT (61.732%, 38.268% and 0% respectively). When these 
are compared with the lowest coefficient of variation (0.524) and highest return-to-risk-ratio of table 4 (1.907), we 
observe that there is no difference. This represents a percentage change (see formula 1) of 0%. We can conclude 
that when UK-REITs are excluded from the 4-asset portfolio (excluded from scenario 1), there are no diversification 
benefits in terms of both the return to risk ratio and the coefficient of variation. This is understandable as we 
observe that in all the eight 4-asset portfolio sets there was no percentage allocation to UK-REIT all through. This 
means that UK-REITs are ineffective to the asset portfolio. This confirms earlier studies conducted (such as Newell 
and Marzuki, 2016) which have shown that UK-REIT performed poorly in comparison with other asset classes.

Table 6: Scenario 3 (Excluding UK-REIT from the portfolio) Constrained Sets

UK-REIT US-REIT M-REIT RETURN SD RETURN/RISK 
RATIO

COEFFICIENT 
OF VARIATION

46.353 4.459 49.187 1.224 1.045 1.171 0.854

59.480 29.708 10.813 2.341 1.271 1.842 0.543

61.732 38.268 0 2.719 1.426 1.907 0.524

41.083 58.917 0 3.623 2.002 1.810 0.553

30.415 69.585 0 4.091 2.374 1.723 0.580

20.126 79.874 0 4.542 2.757 1.647 0.607

10.125 89.875 0 4.98 3.143 1.584 0.631

0 100 0 5.425 3.544 1.531 0.653
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Table 7: Scenario 4 (Excluding M-REIT from the portfolio) Constrained Sets

UK-REIT US-REIT N-REIT RETURN SD RETURN/RISK 
RATIO

RISK/RETURN 
RATIO

0 44.334 55.666 1.027 1.053 0.975 1.025

0 63.313 38.687 1.031 1.113 0.926 1.080

0 70.027 29.973 1.034 1.185 0.873 1.146

0 77.447 22.553 1.035 1.264 0.819 1.221

0 83.175 16.825 1.037 1.335 0.777 1.287

0 90.17 9.83 1.039 1.429 0.727 1.375

0 95.344 4.656 1.04 1.505 0.691 1.447

0 99.936 0.064 1.041 1.575 0.661 1.513

Table 8: Scenario 5 (Excluding US-REITs from the portfolio) Constrained Sets

UK-REIT M-REIT N-REIT RETURN SD RETURN/RISK 
RATIO

COEFFICIENT 
OF VARIATION

0 0 100.000 1.015 1.401 0.724 1.380

0 23.486 76.515 2.051 1.665 1.232 0.812

0 37.993 62.007 2.69 1.946 1.382 0.723

0 52.37 47.63 3.324 2.276 1.460 0.685

0 65.1 34.9 3.885 2.595 1.497 0.668

0 74.713 25.287 4.309 2.848 1.513 0.661

0 86.877 13.123 4.845 3.178 1.525 0.656

0 100 0 5.424 3.544 1.530 0.653

Table 7 (the 4th scenario) excludes M-REITs from the asset portfolio. The eight rows of data in table 7 represent 
eight of the most efficient combinations of the remaining three assets along the efficient frontier. When comparing 
scenario 4 (table 7) with scenario 1 (table 4), we see that when M-REITs are excluded from the portfolio, the highest 
return to risk ratio of the 3-asset constrained sets (0.975 in table 7) is lower than that for the unconstrained sets 
(1.907 in table 4). On the other hand, the lowest coefficient of variation of the 3-asset constrained sets (1.025 in 
table 7) is actually higher than the coefficient of variation for the unconstrained sets (0.524 in table 4). When these 
results are represented in terms of percentage change (see formula 1), we see that M-REITs had return enhancing 
benefits of 48.7% but risk reducing effect of 94.86% when included in the 4- asset portfolio. We can conclude that 
M-REITs have return enhancing benefits but on the other hand, they also have risk increasing effect when included 
in the four asset combinations (M-REITs are high return but very risky assets). These results agree with the results of 
Olanrele, Said and Daud, (2015) which compared the performance of N REITs with that of M REITs.

Table 8 excluded US-REIT from the 4-asset portfolio. The eight rows of data in table 8 represent eight of the most 
efficient combinations of the remaining three assets along the efficient frontier. The data sets show that the return 
to risk ratio is highest (1.530) at the 8th set where 100% is invested in M-REIT with no allocation to UK-REIT and 
N-REIT. This row is also where the coefficient of variation is lowest (0.653). When comparing scenario 5 (Table 8) 
with scenario 1 (table 4), we see that when US REITs are excluded from the portfolio, the highest return to risk ratio 
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of the 3-asset constrained sets (1.530 in table 8) is lower than that for the unconstrained sets (1.907 in table 4). On 
the other hand, the lowest coefficient of variation of the 3-asset constrained sets (1.530 in table 8) is actually higher 
than the coefficient of variation for the unconstrained sets (0.524 in table 4).  When these figures are represented in 
terms of percentage change (formula 1) we see that when US-REITs are excluded from the portfolio, there is return 
reduction of 19.6% but also risk reduction of 24.6%. We conclude that US-REITs have return enhancing benefits but 
also risk increasing effect when included in the 4-asset portfolio. 

Overall, M-REITs and US-REITs have done much better in terms of return enhancement benefits than N-REITs and 
UK-REITs. Some explanation for the lower returns might be found in the fact that N-REITs and UK-REITs started 
more recently and almost immediately after start, they faced the worldwide economic meltdown. Investors should 
not be discouraged by data from these countries especially since in terms of risk reduction benefits, N-REIT and UK-
REIT actually perform much better than M-REIT and US-REIT. It is reasonable to assume that risk averse investors 
might actually prefer N-REITs and UK-REITs.

THE EFFICIENT FRONTIER OF THE FOUR ASSETS

In portfolio theory, the efficient frontier represents weighted combinations of the four asset portfolios that yield the 
maximum possible expected return at any given level of portfolio risk. Eight of these combinations are presented in 
Table 9. The efficient frontier is depicted on figure 3

Table 9: Variously Weighted Combinations of the 4-Asset REIT Portfolios that Yield Maximum Return and Lowest Risk

EFF. SET UK-REIT US-REIT M-REIT N-REIT RETURN SD S.I RANK

1 0 46.353 4.459 49.187 1.224 1.045 -2.255 8

2 0 53.841 18.861 27.298 1.861 1.124 -1.529 7

3 0 57.085 25.101 17.814 2.137 1.201 -1.201 6

4 0 54.564 45.436 0 3.033 1.594 -0.343 5

5 0 41.188 58.812 0 3.619 1.998 0.020 4

6 0 32.07 67.93 0 4.018 2.314 0.189 3

7 0 10.035 89.965 0 4.984 3.147 0.446 2

8 0 0 100 0 5.424 3.544 0.520 1

Fig. 4: Efficient Frontier for the REIT Asset in the Four Countries
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The efficient frontier is concave because portfolio risk is a function of the correlation of the component assets 
which changes is in a non-linear fashion as the weightings of the component asset changes. 

In Table 9 we see eight efficient combinations of the four assets. These eight combinations are the eight points 
represented on the efficient frontier in figure 4. The row (first combination) in table 9 is the point to the far left of 
the efficient frontier because it is the point where the standard deviation is lowest. The question that arises is: on 
which of these eight points will the investor locate on the efficient frontier? In portfolio theory, the point where 
an investor will locate depends on the investor’s personal level of risk aversion. Investors with high risk tolerance 
will choose portfolios to the right of the efficient frontier and those with low levels of risk tolerance will choose 
portfolios toward the left (they require higher return for each unit of risk). This can be represented conceptually by 
depicting a series of indifference curves specific to the investor. If the indifference curves are superimposed on the 
figure of the efficient frontier, then the point of tangency of the indifference curve and the efficient frontier would 
be the preferred combination of assets for that investor.

With this understanding, we conclude that Investors with low risk tolerance are interested in the efficient 
combinations with the lowest risk and should therefore invest a high proportion (49.187%) in N-REITs followed by 
US REITs (46.353%) (as is seen in the first row in table 9 where the first set of the efficient combination has the 
lowest standard deviation  of 1.045). The lowest percentage investment at this point of the efficient frontier is in 
UK REITs (0%) and M-REITs (4.459%). The high risk of UK-REITs and M-REITs is obviously traceable to the earlier 
observation (in table 2) that the risk of investing in UK REITs is high 18.795% followed by that of M-REIT is 3.544%. 
We conclude that risk averse international investors should consider adopting efficient combinations with large 
proportions of investment in N-REITs (49.187%) followed by US REITs (46.353%) though the reduction of risk for 
these assets comes with a reduced return. On the other hand, risk takers (lovers) can invest in the 8th set of the 
efficient combinations where 100% is allocated to M-REITs.

Fig. 5: Optimal portfolios for a risk avoiding investor Ra and risk loving investor Rb
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7.0 RECOMMENDATIONS AND CONCLUSION 

The recommendations of this paper come directly from the analysis of the results. In this regard, we must say that 
investors who seek diversification benefits in a four asset portfolio comprising of the REITS in the four countries 
should be cautious. This is because the apparent high return enhancement benefits of M-REITs (48.76%) and US-
REITs (19.60%) are counter-balanced with concurrent risk increasing effects of 94.86% and 24.14% respectively. 
On the other hand, there is not much to choose from with UK REITs and N-REITs in this aspect since they produce 
neither diversification losses or gains from being included in the 4 asset portfolio. 

However, some insight on what to recommend to investors can be gleaned from the analysis of the efficient 
frontier. Risk adverse investors who wish to invest in efficient combinations of 4-asset REIT portfolios from the four 
countries - without adding the risk free asset - should invest in the left side of the efficient frontier (that is, invest 
0% in UK-REIT, 46.353% in US-REIT, 4.459% in M-REIT and 49.187% in N-REIT). In other words, the largest relative 
proportion of investment should be in N-REITs. This is of course a cheerful recommendation from the view point of 
more investment in African REITs. On the other hand, investors who are risk takers are advised to invest in the right 
side of the efficient frontier. Such investors would however be unable to form a portfolio because the right side 
of the efficient frontier involves a 100% investment in M-REITs with 0% allocations to REITs from the three other 
countries.

Investors who wish to combine riskless assets (taken as treasury bills in the four countries) into the 4-asset risky 
REIT portfolio holdings on the efficient frontier should be advised to combine only M-REIT with the treasury bills. 
This is demonstrated by the Sharpe ratios in table 9 where the highest Sharpe ratio (0.520) involved 100 per cent 
allocation to Malaysian REITs. Sharpe ratios demonstrate excess REIT return over the treasury bills of the respective 
countries. The negative Sharpe ratios experienced where TBs are added to REITs from other countries suggests 
that the Treasury bill rates in the countries are too high; only returns from Malaysian REITs are sufficiently high 
to provide positive excess return.  In Nigeria particularly, TB rates were the highest in comparison with the other 
countries. In view of this, it is recommended that the Nigerian Central Bank look into a considerable reduction in the 
TB rates so as to encourage international investors into the N-REIT market.

The study started with the argument that if developing countries in Africa have the available market data, this will 
greatly enhance international investment decisions which might include African property in international portfolios. 
The study has endeavoured to provide comprehensive performance data on risk-return performance, diversification 
benefits and efficient portfolio allocation for a REIT portfolio (which includes an African REIT) drawn from different 
continents. The African REIT (N-REIT) has been shown to perform well on some indicators and not so well on 
others. It has been shown to provide the lowest risk of all the four REIT assets and one of the highest risk adjusted 
returns. In terms of diversification benefits, though it provided zero return enhancing benefits relative to US and 
Malaysian REITs. It also provided zero risk increasing effects unlike was the case with US and Malaysian REITs. 
Moreover, in terms of efficient frontier combinations, the study has shown that the risk adverse investor is advised 
to invest as high as 49.187% in N-REITs. The study therefore concludes that there is considerable potential for 
investing in the African (in this case, Nigerian) REITs, and international investors should be guided accordingly.
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