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Determinants of FDI in Australia:
Which Theory can explain it best?

Abstract: In this paper the determinants of FDI inflows in Australia, the second largest net
importer of FDI in the developed world, are analysed using quarterly aggregate data for
Q3/1985 to Q2/2002. FDI inflows are explained using market size, factor costs, transport costs
and protection, risk factors, policy variables and other factors, i.e. variables based on a number
of different theoretical models. It was found that Australian FDI is driven by longer term
considerations and its determinants could not be fully explained by any single theoretical model.
Exchange rate appreciation discouraged FDI in the medium-term, but had a positive longer term
effect, indicating that FDI is encouraged by a sound economic environment. There was,
however, no evidence that lower corporate tax rates increased FDI inflows.
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I

Introduction

Increased globalisation over the last two decades has led to strong growth of international
business activity and foreign direct investment (FDI), which in turn has led to extensive
research on the determinants and consequences of FDI. Despite the considerable amount of
research that has been undertaken, Australia – the second largest net importer of FDI in the
developed world1 – represents a country with a substantial share of foreign ownership whose
FDI experience has been largely overlooked in terms of a comprehensive economic analysis.
Empirical work on FDI and its determinants and consequences is still limited. This situation
exists despite the fact that Australia’s FDI2 stock was worth US$ 111.1 billion in 2001, the
twelfth largest in the world3, and that Australia ranked tenth in the world in terms of most
attractive investment destination.4 Between 1990 and 2001, Australia received an average of
US$ 6.5 billion in FDI inflows a year. Australia’s inward FDI stock was as much as 29.2% of its
GDP – larger than the average for developed economies at 17.1%.5
The purpose of this analysis is to determine what has caused Australia’s volatile FDI
experience and what factors have determined FDI inflows into Australia.6 In order to analyse
this question, new and previously unused quarterly data for FDI in Australia have been explored
with some interesting results. Contrary to popular opinion, lower corporate tax rates were not
found to encourage FDI inflows. It was other factors that mattered: market growth, real wage
growth, labour supply, openness and interest rates emerged as key factors in explaining

1

Australia’s net imports of FDI between 1995 and 2004 were US$ 44.4 billion. OECD (2005), p.8.

2

Australian FDI is defined as investment in overseas enterprises in which the Australian organisation has a significant

influence and owns not less than 10% of the ordinary shares or equivalent. The Australian Bureau of Statistics (ABS)
changed the minimum ownership level from 25% to 10% in June 1985. Source: www.abs.gov.au.
3

UNCTAD (2002), p. 310, Annex table B.3.

4

A.T. Kearney and Global Business Policy Council (2002), p.2, Figure 1.

5

UNCTAD (2002), p. 320, Annex table B.6.

6

Determinants of FDI are obviously not the only important issue. Welfare implications of FDI in Australia are also of

great importance and have been analysed in related research by the author.
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Australian FDI. Exchange rate appreciation discouraged FDI in the medium-term, but had a
positive longer term effect, indicating that a sound economic environment encourages FDI.
The paper is organised as follows. In section 2, theoretical and empirical issues related to
determinants of FDI are reviewed. In section 3, previous empirical results related to the
determinants of quarterly FDI in Australia are discussed. Section 4 makes some concluding
remarks and outlines possible directions for further research.

II

Theoretical Issues and Related Empirical Findings

II.I

General Theoretical Models and Empirical Studies of Determinants of FDI

There is a variety of theoretical models explaining FDI and a wide range of factors that can be
experimented with in empirical studies in order to find the determinants of FDI. In general, at
least eight different approaches to explaining FDI as the location decision of multinational
enterprises (MNEs) can be distinguished. These are: (1) determinants according to the
Neoclassical Trade Theory and the Heckscher-Ohlin model in which capital moves across
countries owing to differences in capital returns7; (2) ownership advantages as determinants of
FDI (including monopolistic advantage and internalisation theory) based on imperfect
competition models and the view that MNEs are firms with market power8; (3) determinants of
FDI in Dunning’s (1977 and 1979) OLI framework which brought together traditional trade
economics, ownership advantages and internalisation theory; (4) determinants of FDI according
to the horizontal FDI model or Proximity-Concentration Hypothesis9; (5) determinants of FDI
according to the vertical FD model, Factor-Proportions Hypothesis or the theory of international

7

See, for instance, Markusen et al. (1995), pp.98-128 and Aliber (1970) for the model with currency risks.

8

See Hymer (1960), Kindleberger (1969) and Caves (1971) for ownership advantages and Buckley and Casson (1979)

for internalisation theory.
9

See Krugman (1983), Markusen (1984), Ethier (1986), Horstmann and Markusen (1992), Brainard (1993).
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fragmentation10; (6) determinants of FDI according to the Knowledge Capital Model11; (7)
determinants of FDI according to the diversified FDI and risk diversification model12; and (8)
policy variables as determinants of FDI when FDI is seen as the result of a bargaining process
between MNE and governments13. There are also some additional individual models that are
difficult to characterise in any of these approaches.
Hence, there is not one single theory of FDI but a variety of theoretical models attempting
to explain FDI and the location of MNEs. The different approaches do not necessarily replace
each other but explain different aspects of the same phenomenon. From each of the theories
discussed, a number of determinants can be extracted. These generally include ownership
advantages, market size and characteristics, factor costs, transport costs and protection, risk
factors and policy variables.
Ownership advantages such as R&D and advertising expenditure, skill and technology
intensity, the existence of multiplant enterprises and firm size have been shown to be important
in a number of studies14, while in another area of research, aggregate variables such as market
size, growth and trade barriers have also appeared to have an effect on the location of FDI.15 A
combination of both ownership advantages and location advantages (including market size and
characteristics, factor costs, transport costs and protection) and other factors (such as political
regime and infrastructure quality) has been shown to have explanatory power when analysed
under the OLI framework.16
10

See Helpman (1984). For models on international fragmentation of production see Dixit and Grossman (1982),

Deardorff (2001) and Jones and Kierzkowski (2004)
11

See Markusen (1997).

12

See Hansen et al. (2001), Grossman and Helpman (2002), Ekholm et al. (2003) for studies on new forms of FDI, and

Rugman (1975) for risk diversification.
13

Game-theoretic frameworks in which this bargaining process is analysed include Bond and Samuelson (1986), Black

and Hoyt (1989), Barros and Cabral (2001), Haaland and Wooton (2001).
14

See Caves (1974), Swedenborg (1979), Saunders (1982).

15

See Scaperlanda and Mauer (1969), Goldberg (1972), Lall (1980).

16

See Dunning (1980), Santiago (1987), Pain (1993), Barrel and Pain (1996).

5

The Proximity-Concentration Hypothesis and horizontal FDI model have also been found
to be robust, as FDI could be explained by market size, transport costs and protection and
agglomeration economics such as R&D and advertising intensity or scale economies.17 Studies
in which horizontal, vertical FDI, the Knowledge Capital Models and their determinants have
been assessed have also found market size and characteristics, in particular a country’s skilled
labour endowment, and transport costs and protection to be important factors explaining FDI.18
However, it seems that both the horizontal FDI model and Knowledge Capital Model explained
overall FDI better than the vertical FDI model.
Moreover, risk factors, such as market risk, the exchange rate and the interest rate, have
been found to further determine the location of MNEs19 and so have policy variables (such as
corporate tax rates, tax concessions and other fiscal and financial investment incentives).20
Hence the empirical evidence strengthens the idea that the different approaches do not
necessarily replace each other, as each theoretical model can generally be supported by some
regression analysis. Results, however, may differ substantially from country to country, a result
that cross-country studies may hide, as they force results into one single structure. Hence, there
is a need for detailed country case studies, as a lot can be learned from it. Therefore, FDI should
be explained – more broadly – by a combination of ownership advantages, market size and
characteristics, cost factors, transport costs and protection, risk factors, policy variables and
other factors, which can be experimented with. This approach also explains why many empirical
studies take that approach, even when focusing on specific aspects or theories of FDI.

II.II

Australian Empirical Studies of Determinants of FDI

One of the earliest studies on FDI in general and the basis of research on Australian FDI is a
field study by Brash (1966). When surveying American manufacturing companies in Australia,
17

See Eaton and Tamura (1994), Brainard (1997), Ekholm (1998).

18

See Hansen et al. (2001), Blonigen et al. (2002), Braconier et al. (2002), Markusen and Maskus (2002).

19

See Thompson (1985), Cushman (1988), Klein and Rosengren (1994).

20

See Root and Ahmed (1978), Rolfe et al. (1993), Bénassy-Quéré et al. (2001).

6

he found the growth of the domestic market to be the most important factor for FDI, followed
by barriers to trade and cost factors. These factors were more important than the use of Australia
as an export base or the preferences of local customers for local products. Other studies worth
noting are Buckley and Mathew’s (1979) study of UK first-time investors in Australia and
Hutchinson and Nicholas’ (1994) and Nicholas et al.’s (1996) surveys of Japanese companies in
Australia.
There are also a small number of empirical studies on the determinants of FDI in Australia,
though they are mixed in their success to support theoretically predicated effects. The empirical
studies focusing on ownership advantages (Parry, 1978; Ratnayake, 1993) are in line with
theoretical predictions, but the testing of variables in studies focusing on location factors, such
as market size, factor costs, transport costs and protection, or risk factors (Karunaratne and
Tisdell, 1998; Tcha, 1999; Yang et al., 2000) does not always bring the expected result. In the
more recent studies variables such as trade barriers (Ratnayake, 1993), openness (Karunaratne
and Tisdell, 1998), interest rate and inflation (Yang et al., 2000) were found to be significant
and of the predicted (positive) sign. Other variables such as Host GDP, exchange rate and
transport costs were not found to be significant at all, while the coefficients on wage rate
changes, openness and industrial disputes even had an unexpected sign.
Even the most recent study, Yang et al.’s (2000) analysis of quarterly FDI data, had a
number of shortcomings. The model was based on a short time period (35 observations between
Q3/1985 and Q1/1994) and did not take into account the variety of theoretical models discussed
above, in particular none of the new FDI models, such as the horizontal, vertical or diversified
FDI model or knowledge capital model. Nominal FDI was used as the dependent variable, and
the model failed to explain large fluctuations of FDI at the end of the sample period. Given
these mixed results, more evidence is needed, particularly on analysing more recent data, as the
economic and political structure in Australia and internationally has been changing very rapidly.
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III

Methodology, Data and Estimation

For the econometric analysis, quarterly aggregate FDI flow data published by the Australian
Bureau of Statistics (ABS) are used. The dataset has not been used in its full length in any
previous study and thus it provides an opportunity for new research into the determinants of
Australia’s inward FDI. An extensive dataset with 71 observations for the period Q3/1985 to
Q1/2003 was used, covering the last two decades in which increased globalisation and FDI
growth has occurred.21 The dataset includes three negative values, depicting disinvestments. The
series also exhibits large fluctuations in the last quarter of the sample (see Figure 1), which are
aimed to be explained by this model.
Figure 1: Real Quarterly FDI Inflows into Australia, Q3/1985 to Q1/2003
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The different variables were chosen to reflect a broad range of factors likely to affect FDI,
considering the theoretical models as well as empirical studies previously discussed. The
explanatory variables include factors describing market size and characteristics, factor and
transport costs, market risk, policy variables and OECD GDP.22 Quarterly aggregate FDI was
specified as a function of the following form:
21

The ABS changed the definition of FDI on 30 June 1985 (reducing the minimum ownership level from 25% to 10% of

equity interest), so data from previous years cannot be used owing to limited comparability. Furthermore, quarterly FDI
data are only available aggregated by industry.
22

It should be noted that the choice of variables was somewhat restricted by the availability of quarterly Australian data.
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rfdi =

f(market, rwages, lab, trade, cdut, inr, exr, inf, indus, tax, oecdgdp)

where the variables are as listed and defined below:
rfdi

quarterly FDI in Australia, deflated by the price index for private gross fixed
capital expenditure, plant & equipment (invdef),

market

Australian market size represented by real Australian GDP (ausgdp),

rwages

real wages in Australia, measured by rwages1, which is defined as average
weekly earnings (awe) deflated by consumer price index (cpi), rwages2, which
is defined as wages, salaries and supplements (wss) per employee (emp) per
week deflated by the implicit price deflator for GDP (ipd), or both variables
adjusted for changes in labour productivity (prod), rwages11 and rwages22,

lab

labour supply in Australia, measured by the number of job vacancies
(ausjobvac) or, alternatively, by the unemployment rate (ausuer),

trade

amount of trade in Australia, either measured by real imports (impo) and real
exports (expo) or, alternatively, by the openness of the economy (open, which is
defined as the sum of expo and impo divided by ausgdp),

cdut

Australian customs duties,

inr

Australian interest rate, measured by either the nominal interest rate, i.e. the 30day bank accepted bill rate (bb30), or, alternatively, by the real interest rate (rir,
which is calculated as bb30 minus inf),

exr

Australian exchange rate, measured by the US dollar-Australian dollar
exchange rate (usexr) or, alternatively using the trade-weighted index (twi),

inf

Australian inflation rate,

indus

amount of industrial disputes in Australia,

tax

Australian corporate tax rate,

oecdgdp OECD GDP trends measured by total real GDP of all OECD countries
(oecdrgdp), or, alternatively, by the quarterly or annual growth difference
between OECD GDP and Australian GDP (oecdgrdifq and oecdgrdifa).
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In summary, market size is represented by market, factor costs by lab and rwages,
transport costs and protection by trade and cdut, risk factors by inr, exr, inf and indus, policy
variables by tax and other factors by oecdgdp. For an overview of how the different effects that
those variables have on FDI are seen in different theoretical models, see Table 1.
GDP is expected to have a positive effect on FDI (or at least on horizontal FDI) as serving
a market directly becomes more efficient relative to exporting, the larger the market is.
Furthermore, it can be assumed that the growth of an economy encourages FDI. In contrast, if
most FDI is vertical FDI, market size should not be an important determinant.
Higher labour costs are expected to have a negative effect on FDI as it makes producing in
the country more expensive relative to trading. However, it could also be argued that higher
wages reflect a higher skill level or cause firms to substitute capital for labour in their
production process, both of which should encourage FDI. Similarly, a higher unemployment
rate (or a lower number of job vacancies) should have a positive effect on FDI since labour and
search process for labour is cheaper for MNEs, the more people are looking for work.
There are various ways in which trade and trade costs may affect FDI. MNEs often choose
to invest in countries that they already trade with and might make their investment decision as a
decision to switch from exports to FDI. Therefore, Australian imports should have a positive
effect on FDI, while the effect of exports is unclear. However, trade can also play a role in
various stages of the production process: firms might use intermediate inputs (in the case of
vertical FDI) or set up subsidiaries to export to foreign markets (in the case of export-platform
FDI). In this case an economy would appear more attractive for FDI the more open it is. Trade
costs, on the other hand, could have a positive effect on FDI. MNEs might prefer to invest and
supply the foreign market directly rather than to export their goods if trade costs are higher. In
this case higher customs duties are expected to encourage FDI. However, this is only true for
the case of horizontal FDI. In the case of vertical FDI, higher customs duties might actually
discourage FDI, as importing intermediate goods becomes more expensive.
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Table 1: FDI Determinants according to different Theories of FDI
1.
HeckscherOhlin
Model

2.
Ownership
Advantages23

3.
OLI
Framework

Market size

---

---

Positive

Wages

Negative

---

Negative

Labour
Supply

---

---

---

Trade/
Openness

---

---

Trade
Barriers

---

---

Interest
Rate
Exchange
Rate
Appreciation
Inflation
Rate
Industrial
Disputes
Tax Rates

Positive

---

---

---

Positive
(depends on
FDI form)
Positive
(depends on
FDI form)
Political/
Market
Risk:
Negative

---

OECD GDP

23

4.
Horizontal
FDI (Proximity
Concentration
Hypothesis)
Positive

5.
Vertical
FDI (Factor
Proportions
Hypothesis)
Nil

Positive
(indicating per
capita income or
skilled labour)
Skilled labour:
Positive

6.
Knowledge
Capital
Model

7.
8.
Diversified
Policy
FDI/Risk
Variables
Diversification

Other
Factors

Positive

---

---

---

Negative
--(indicating unskilled
labour/factor
abundance)
Unskilled labour/
--factor abundance:
Positive

---

---

---

---

---

---

---

---

---

---

Negative
correlation
with Wages:
Positive
---

Positive

Positive

Positive

---

---

---

---

---

---

Positive

---

---

---

---

---

Negative

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

Negative

---

---

---

---

Negative

---

---

---

---

---

---

---

---

---

Positive

Political/
Market
Risk:
Negative

Ownership advantages include factors such as R&D, skill and technology intensity, which could not be analysed using quarterly aggregate FDI data.
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Higher market risk (represented by interest rate, exchange rate, inflation rate and industrial
disputes) should discourage FDI. A higher interest rate, reflecting higher returns to capital, is
expected to increase FDI. The appreciation of the Australian dollar (or depreciation of US
dollar) should have a negative effect on FDI, as it increases the cost of investing in Australia.
The inflation rate is another means to capture market stability and is expected to negatively
affect FDI, as lower inflation is associated with a more stable macroeconomic environment.
More industrial disputes might scare foreign companies off and thus discourage FDI.
A higher corporate tax rate also makes it less attractive for MNEs to invest, while a
reduction in the Host country’s tax rate should have an encouraging effect on FDI. OECD GDP
is included to represent world GDP trends24. MNEs may grow and increase their total FDI as the
world economy grows. OECD GDP should thus have a positive effect on FDI in Australia.
Furthermore, if Australia grows by more than the OECD average, Australia should attract more
FDI, while a lower growth rate than the OECD average should discourage investment.
For the estimation of the model, the time series were either used in constant price form or
were deflated, so that only real data was used. Data exhibiting a seasonal pattern (ausgdp, expo,
impo, ipd, awe, wss, emp (used for rwages), jobvac, uer, oecdgdp, oecdgdpgrq, oecdgdpgra and
indus) were used in seasonally adjusted form25. Other time series (rfdi, cdut, bb30, inf, tax) did
not exhibit any significant seasonal pattern and were thus used in unadjusted form. If alternative
variables could be used, the ones with the best fit were chosen. Insignificant variables were not
included in the final model.
Current and lagged values were included if significant. Including lagged values seemed
reasonable given that the investment decision is often a time-consuming process and is made
several periods before the actual investment takes place. Therefore, current values of the
24

Due to the fact that Australian GDP accounts for an average of only 0.43% of OECD GDP and is thus considered as

too small to affect world GDP trends, it remains included in the OECD GDP series used.
25

In the case of indus, the variable was seasonally adjusted using Eviews’ Census X11 (multiplicative) function. The

Census X11 method is a standard method used by the US Bureau of Census to seasonally adjust publicly available data
and is provided as a function in Eviews. See Eviews 4 User’s Guide, p.184.

12

explanatory variables might not have much of an effect on the investment decision. Then again,
if a sudden change in conditions makes a country appear less attractive than at the time the
initial decision was made, the planned investment might not be realised. Therefore a dynamic
equation as a combination of shorter and longer lag lengths, depending on each individual
variable, was chosen as a model to explain FDI. The appropriate lag lengths were chosen using
the Schwarz Criterion (SC)26, though serial correlation was also taken into account when
searching for the optimal number of lag lengths. Here, SC was minimized for the inclusion of
one lag of inf, two lags of rwages22, three lags of ausgdp, open, usexr, four lags of bb30, jobvac
and five lags of tax. Including rwages22 reduced the sample size to 68 observations (Q3/1985 to
Q2/2002). The variables indus, cdut and oecdgdp were not included, as they were not found to
be significant and their inclusion worsened the model’s fit. No lags of the dependent variable
were included in the model.27 The model was then estimated in the following form:
rfdit = α + β11 ausgdpt + β12 ausgdpt-1 + β13 ausgdpt-2 + β14 ausgdpt-3 + β21 jobvact + β22
jobvact-1 + β23 jobvact-2 + β24 jobvact-3 + β25 jobvact-4 + β31 rwages22t + β32
rwages22t-1 + β33 rwages22t-2 + β41 opent + β42 opent-1 + β43 opent-2 + β44 opent-3
+ β51 bb30t + β52 bb30t-1 + β53 bb30t-2 + β54 bb30t-3 + β55 bb30t-4 + β61 usexrt + β62
usexrt-1 + β63 usexrt-2 + β64 usexrt-3 +β71 inft + β72 inft-1 + β81 taxt + β82 taxt-1 + β83
taxt-2 + β84 taxt-3 + β85 taxt-4 + β86 taxt-5 + εt
In order to test whether the explanatory variables should enter in differences28, the model
can be written more compactly as: FDI t = µ + ∑ i =1 βi (L)x it + ε t . The polynomial in the lag
8

operator is defined as29: βi (L) = β0 + β1L + β2L2 + … + βr Lr. If βi (L) = β0 + β1L + β2L2 + … +
βrLr, then xit enters in differences if β0 + β1 + … + βr = 0. Hence, a Wald test can be conducted

for: H0: βi (L) = 0 and H1: βi (L) ≠ 0. The results of the tests are presented in Table 2.
26

The Schwarz Criterion is computed as SC = -2(logL/T) + k log(T)/T. It is preferred to other methods, such as the

Akaike Information Criterion, as it imposes a larger penalty for additional coefficients.
27

A model with a lagged dependent variable was experimented with, but it had little success, leading to an explosive unit

root and instability.
28

For more details on the test see Davidson et al. (1978).

29

See Greene (2000), p.724.
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Table 2: Test for Differencing, Quarterly FDI Model
Variable
χ2
ausgdp
0.017
rwages22
0.0144
jobvac
7.189*
open
4.120*
bb30
3.898
usexr
0.144
inf
11.486*
tax
0.788
* significant at 10% critical value

Prob.
0.896
0.905
0.007
0.042
0.048
0.704
0.001
0.375

Variable
∆ausgdp
∆rwages22
jobvac
open
bb30
∆usexr
inf
tax

χ2
7.784*
16.851*
9.712*
12.215*
8.573*
4.327*
16.888*
0.782

Prob.
0.009
0.000
0.004
0.001
0.006
0.045
0.000
0.383

The hypothesis that the variables should be used in first differences could not be rejected
at the 10% critical value in the cases of ausgdp, usexr, rwages22 and tax. Differencing those
variables – expect tax – once and repeating estimation and test, however, shows that the
hypothesis that the variables should be used in second differences was rejected at a 10% critical
value for all variables. The variable tax has a step structure (it is constant for some periods and
has some zero variances) and thus does not satisfy the usual conditions underlying tests for
differencing. Since it is being used purely as in explanatory variable, it was included in the most
natural form. Hence, the model including ∆ausgdp, ∆usexr, ∆rwages22 and tax was used for
further estimation.
The parameters in the model were estimated using OLS and are shown in Table 3. The fit
of the model was found to be reasonably good (R2 of 76.1% and a much lower adjusted R2 of
53.6% owing to the large number of regressors). Most of the lags for the variables included
were significant at a 10% critical value and the F-statistic showed that the null hypothesis that
all the slope coefficients in a regression are zero was rejected.
Further evaluation of the model was successful. The hypotheses of non-autocorrelation,
non-heteroscedasticity and parameter stability could not be rejected at a 5% critical value.30
Even though the hypothesis of correct functional form was rejected at a 5% critical value31, the
30

Heteroscedasticity (White, ARCH(1)): F(60,3) = 1.339, Prob = 0.522 (5% critical value: 8.580) and F(1,62) = 0.779,

Prob = 0.381 (5% critical value: 4.000), Autocorrelation (AR(1)): F(1,32) = 1.376, Prob = 0.250 (5% critical value: 4.150),
Parameter Stability (Chow test): Q3/2001 to Q2/2002, F(4,29) = 0.998, Prob = 0.425 (5% critical value: 2.700), Q3/2000
to Q2/2002, F(8, 25) = 1.521, Prob = 0.202 (5% critical value: 2.340).
31

RESET(1): F (1,32) = 9.686, Prob = 0.004 (5% critical value: 4.150)
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model was regarded as the best possible result, as no equation for which the RESET test did not
fail could be found, despite experimenting with alternative variables and lags and transforming
the variables into log form.

Table 3: Quarterly FDI Equation
Dependent Variable: rfdi
Sample (adjusted): Q4/1986-Q2/2002. Included observations after adjusting endpoints: 63
Model A: Model with variables in level form
Model B: Model after differencing
Variable
Lags
Coeff.
t-stat
Variable
Lags
Coeff.
t-stat
c
---53,860.030
-1.245 c
---46,506.020*
-2.922
ausgdp
0
0.529
1.508 ∆ausgdp
0
0.485
1.513
1
-0.862*
-1.878
1
-0.310
-1.114
2
1.905*
4.167
2
1.518*
4.702
3
-1.553*
-4.329
------rwages22
0
-69.162*
-2.482 ∆rwages22
0
-69.985*
-3.037
1
-15.763
-0.521
1
-88.221*
-3.683
2
89.631*
3.068
------jobvac
0
2.987
0.066 jobvac
0
5.215
0.123
1
-15.363
-0.288
1
-18.687
-0.378
2
-124.685*
-2.396
2
-121.501*
-2.467
3
84.265
1.651
3
81.693
1.691
4
-104.661*
-2.042
4
-107.007*
-2.300
open
0
-358.547
-0.837 open
0
-320.591
-0.959
1
1,337.852*
2.764
1
1,344.767*
2.923
2
-1,613.752*
-3.335
2
-1,600.964*
-3.489
3
1,750.865*
3.731
3
1,737.408*
4.066
0
-442.733
-0.738 bb30
0
-319.254
-0.686
bb30
1
1,820.041*
2.703
1
1,809.746*
2.913
2
-939.555
-1.587
2
-967.302*
-1.718
3
-850.861
-1.283
3
-849.119
-1.343
4
1,050.538*
2.458
4
1,044.182*
2.661
usexr
0
26,817.570*
1.722 ∆usexr
0
23,088.430*
1.767
1
-62,598.160*
-2.706
1
-36,463.220*
-2.608
2
95,948.230*
4.437
2
58,680.810*
4.801
3
-55,771.630*
-3.623
------inf
0
307.680
0.657 inf
0
197.627
0.500
1
2,350.747*
4.752
1
2,218.790*
5.579
tax
0
39.445
0.185 tax
0
62.962
0.320
1
665.676*
2.486
1
657.872*
2.575
2
-1,449.343*
-5.376
2
-1,426.736*
-5.619
3
645.634*
3.001
3
652.092*
3.238
4
634.412*
2.507
4
598.847*
2.591
5
-390.064*
-2.069
5
-407.642*
-2.308
* significant at 10% critical value
0.763 R-squared
0.761
R-squared
0.493 Adjusted R-squared
0.536
Adjusted R-squared
1,610.258 S.E. of regression
1,539.541
S.E. of regression
75,194,997.000 Sum squared resid
75,845,993.000
Sum squared resid
-530.156 Log likelihood
-530.427
Log likelihood
2.338 Durbin-Watson stat
2.308
Durbin-Watson stat
19.066 Schwarz criterion
18.878
Schwarz criterion
2.826 F-statistic
3.391
F-statistic
0.003 Prob (F-statistic)
0.000
Prob (F-statistic)
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The hypothesis of endogeneity was tested but rejected for ∆ausgdp.32 Comparing the time
series plots for the actual FDI series and the fitted series derived from the model (Figure 2) also
shows that the model performs quite well and even manages to explain the sharp fluctuations
from the mid 1990s onwards. So the equation can be considered as an adequate representation
of the data generating process.

Figure 2: Actual and Fitted Quarterly FDI Series, Q3/1985 to Q2/2002
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After having concluded that the regression equation is an adequate representation of the
data generating process, the estimation results of the Quarterly FDI Model could be analysed. In
order to analyse the effect that each explanatory variable in the dynamic model has over time,
the longer run effects were calculated as the sum of the coefficients for the lags of each
explanatory variable and are stated in Table 4.33 The signs of the current effect, the effect after
32

Endogeneity was tested for using the Hausman test and consumption (∆cons) as an instrument for ∆ausgdp, i.e. a

variable that is correlated with ∆ausgdp but not with rfdi (see Eviews Help Topic: The Hausman test). No appropriate
instrument could be found for ∆usexr, the other potentially endogenous variable, while the remaining variables were
assumed not to be contemporaneously endogenous.
33

For example, the current effect of bb30 is simply the coefficient on current bb30. The effect after one lag is the sum of

the coefficients on current bb30 and bb30(-1), while the longer run effect of bb30 is equal to the sum of the coefficients
on all lags of bb30 included in the model.
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one lag and the longer run effect of each variable on FDI are compared with the expected signs
and Yang et al.’s results.

Table 4: Quarterly FDI Equation, Observed and Predicted Effects
Current
Effect after
Longer run
effect
one lag
effect
∆ausgdp
0.485 (n.s.)
0.175 (n.s.)
1.693 (+)
∆rwages22
-69.985 (-)
-158.205 (-)
-158.205 (-)
jobvac
5.215 (n.s.)
-13.472 (n.s.)
-160.287 (-)
open
-320.591 (n.s.)
1,024.176 (+)
1,160.620 (+)
bb30
-319.254 (n.s.)
1,490.492 (+)
718.254 (+)
∆usexr
23,088.430 (+)
-13,374.790 (-)
45,306.020 (+)
inf
197.627 (n.s.)
2,416.417 (+)
2,416.417 (+)
tax
62.962 (n.s.)
720.834 (+)
137.396 (+)
indus
n.s.
n.s.
n.s.
cdut
n.s.
n.s.
n.s.
oecdgdp
n.s.
n.s.
n.s.
n.s.: not significant, * Effect after one lag, ---: Not included

Expected Sign
(from Table 1)
+ or nil
- or +
+
+
+
+

Yang et al’s
result*
ausgdp: n.s.
∆rwages1: +
--open: ∆bb30: +
twi: n.s.
inf: --indus: +
-----

Looking at the effects over time, the change in ausgdp (∆ausgdp) was found to have the
expected positive effect on FDI (in line with the OLI framework, horizontal FDI model and
knowledge capital model, but in contrast to the vertical FDI model), illustrating that a growth in
market size makes Australia a more attractive place to invest. However, the variable was only
found to be significant after two lags and not in the short run (including the current time period
and one lag). Hence, Australian market growth, which indicates a sound economic environment
and growth opportunities for MNEs, appeared to affect the investment decision early on.
Sudden changes in Australia’s growth performance did not affect the decision to invest.
In terms of factor costs, both the number of job vacancies (jobvac) and the change in the
real wage rate (∆rwages22) had the expected negative sign in the longer run (in line with the
Heckscher-Ohlin model, OLI framework and vertical FDI model, but in contrast to the
horizontal FDI model). FDI was decreasing in the number of job vacancies in the longer run
(including up to four lags), though no significant effect could be found in the current time
period or even after one lag. The negative sign indicates that a higher demand for labour makes
labour and thus production more expensive. This makes Australia a less attractive place to
invest – a factor that seems to affect the investment decision early on.
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This theory is supported when looking at the change in the real wage rate. Wage increases
appeared to have a negative effect on FDI (in the current time period and after one lag). This
seems a reasonable result, as higher wages make it more expensive to produce in Australia,
which might discourage FDI. In contrast, Yang et al.’s results of a positive effect of wage rate
changes and the assumption made in the horizontal FDI model that FDI is attracted by higher
wages (representing a higher skill level) were not supported. One interesting outcome is that
contemporaneous wage rate changes seem to affect FDI. In fact, the wage rate is one of the only
variables to have an effect in the current time period.
Transport costs and protection were measured by openness (open) and customs duties
(cdut). Customs duties, against theoretical predication (based on the OLI framework, horizontal
FDI, vertical FDI and Knowledge Capital Model), were not found to be significant and
therefore were not included in this model. Openness had the expected positive effect on the
inflow of FDI – in the longer run (despite a significantly negative second lag) and after one lag,
though no significant contemporaneous effect could be observed. Hence, openness seems to be
another factor that has an influence early on in the investment decision and that encourages FDI.
The estimation results for the four risk factors, interest rate (bb30), exchange rate
appreciation (∆usexr), inflation rate (inf) and the number of working days lost due to industrial
disputes (indus), were mixed. While industrial disputes were not found to be significant at all –
in contrast to Yang et al.’s unexpected finding of a positive effect, the Australian exchange rate
appreciation and inflation rate had signs contrary to the predictions. The Australian interest rate
had the expected positive sign in the longer run (including up to four lags) and after one lag but
was not significant in the current time period. This illustrates that higher returns to capital in
Australia make it more attractive for firms to invest. This result is consistent with the
Heckscher-Ohlin model and the risk diversification hypothesis and supports Yang et al.’s result.
Furthermore, interest rates seem to positively affect the investment decision early on or one lag
before the investment occurs, while contemporaneous changes do not affect FDI.
The unexpected positive signs for exchange rate appreciation and inflation rate are more
difficult to explain. If a higher inflation rate signals market instability, it should have a negative
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effect on FDI. The unpredicted positive sign is in contrast to theoretical predictions and Yang et
al.’s findings. As the effect of inflation on FDI was limited to the short-run and one lag, it only
seemed to affect the actual investment but not the decision-making process in the longer run.
An appreciation of the Host exchange rate relative to the US dollar makes it more
expensive for MNEs to invest in Australia and should therefore discourage FDI. However, the
results are more complex than the prediction, as the analysis of the exchange rate revealed some
interesting dynamics. A strong Australian dollar was found to have a positive contemporaneous
effect, but a negative effect could be observed after one lag. A strong Australian dollar makes
investing more expensive and thus discourages FDI. However, a positive sign was also found
after two lags, indicating that a strong Australian dollar encourages FDI and affects the
investment decision earlier on.34 This could be explained by assuming that a strong Australian
dollar reflects Australia’s sound economic environment, making it a good place to invest. There
may also be prospects of growth and higher net returns, as intermediate goods can be bought
more cheaply in the international market place. The dynamics of the exchange rate are in
contrast to the result in Yang et al., where no significant effect were found, and results by
Cushman (1988) or Klein and Rosengren (1994) who found host exchange rate appreciation to
have a negative effect on FDI.
Another interesting result is the effect of corporate tax rates on FDI. While there is much
discussion that lower corporate tax rates encourage FDI flows, this theory could not be
supported by the results here (Table 3). The corporate tax rate (tax), the policy variable
included, did not have the negative effect predicted by the OLI framework and game theoretic
frameworks, but was found to be positive overall. The positive effect in some of the tax lags
dominated the overall effect on FDI – even though the other tax lags and the overall effect up to
the third lag had negative signs. Finally, OECD GDP (oecdgdp), which was meant to be an

34

Interestingly, only usexr was found to be significant, while twi, which has a strong positive correlation (0.75) with

usexr, was not significant in this model.
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indicator of world GDP or growth trends, was not found to be significant and was therefore not
included in the final model.
Overall, the model proved to be an adequate representation of the data generating process
and had a higher explanatory power than that of previous models, such as Yang et al.’s model.
In addition, the model was able to explain the sharp fluctuations in the FDI series from the mid
1990s onwards. Furthermore, it was found that Australian FDI is driven by long-term
considerations and its determinants could not be fully explained by any single theoretical model.
Of eleven potential determinants, five (∆ausgdp, jobvac, ∆rwages22, open, bb30) were
found to be significant and of the predicted signs, three (∆usexr, inf, tax) had significant effects
of unexpected signs, while the remaining three (indus, cdut, oecdgdp) were not found to be
significant and were therefore not included in the final model. Factors that appeared to have a
strong influence on the investment decision early on were economic growth, openness, interest
rates and job vacancies, while contemporaneous wage rate changes and variations in the
inflation rate had a short-term impact. Exchange rate appreciation encouraged FDI in the longer
run but discouraged it in the medium-run, while the corporate tax rate appeared to have an
unexpected positive effect in the longer run.

IV

Conclusions and Directions for Further Research

In the study, for which the most recent data set available was used, some of the limitations of
previous studies could be overcome and the variation of FDI over time could be explained
successfully. Most of the variables included (GDP growth, wage rate growth, job vacancies,
openness, interest rate) had the expected signs, while the signs of other variables (exchange rate
appreciation) were plausible – the only exception being the corporate tax rate and inflation rate.
Two points of interest emerged from this estimation. Firstly, the model shows that FDI
decisions (unlike portfolio investment decisions) are predominantly driven by longer term
considerations. The variables included were not significant in the time period when the
investment was made, but were significant for up to five lags. This indicates that the year before
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the investment is made is crucial for the investment decision, while the current economic
environment does not have much of an effect. Real wage growth and exchange rate appreciation
were the only factors that seemed to have an immediate effect on FDI.
Secondly, the estimation results do not show clear support for any of the eight theoretical
models discussed. The estimation results seem to be consistent with the predictions of the
Heckscher-Ohlin model, though the fact wages and returns to capital were not the only variables
found to be significant also indicates that the Heckscher-Ohlin model is not complete.
Predictions based on the other models could only be partly supported.
Market growth is consistent with the OLI framework, the horizontal FDI model and the
knowledge capital model. A negative sign on wage growth is consistent with the OLI
framework and the vertical FDI model but not with the horizontal FDI model. Furthermore, the
positive sign on openness is consistent with the OLI framework and interest rate with the risk
diversification model. The fact that trade barriers were not found to be significant does not fit
into any of the models discussed. The mixed results in terms of risk factors only give limited
support to the OLI framework and the risk diversification model, while the positive sign on tax
rates does not support the OLI framework or a model using policy variables.
It is unclear, which model works best in explaining Australian FDI. Comparing these
empirical results with the theoretical predictions (see Table 1), it seems as though a combination
of the OLI framework and the Heckscher-Ohlin or risk diversification model works best as a
theoretical basis, but still remains incomplete. Despite the lack of support for one individual
model, the results are consistent with the assumption made previously that there is not one
single theory explaining FDI but a combination of theories.
Even with some of the limitations of this model35, the study was able to explain the large
fluctuations of FDI by using variables based on a combination of different theoretical models. It

35

Results are limited by data availability and many research issues are open for further analysis. The determinants of

country-specific FDI, industry-specific FDI, different forms of FDI and the consequences of quarterly and industryspecific FDI, for instance, have been analysed in related research by the author.
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also highlighted the need for understanding better the nature of Australian FDI and the links
between investment decisions and such factors as exchange rate movements.

DATA APPENDIX
The following table provides details of the units of measurement and the sources of the data
used in the empirical work:
Variable
Units of Measurement
ausgdp
A$ million 2000/01 prices, sa
ipd
Index, 2000/01 = 1
prod
Index, 2000/01 = 1, sa
cons
A$ million, 2000/01 prices, sa
nfdi
A$ million
expo
A$ million, 2000/01 prices, sa
impo
A$ million, 2000/01 prices, sa
twi
Index, May 1970 = 100
usexr
US$/A$
invdef
Index, 2000/01 = 1
wss
A$ million per quarter, sa
emp
‘000 employees, sa
tax
%
indus
‘000 days per quarter
awe
A$ per week, sa
jobvac
‘000 vacancies, sa
uer
%, sa
cdut
%
bb30
% per annum
inf
% per annum
oecdrgdp
US$ billion, 1995 prices, sa
sa: seasonally adjusted

Source
Australian Bureau of Statistics (ABS), National
Accounts
ABS, Balance of Payments & International
Investment Position

ABS, Treasury Model Database

ABS, Labour Force Statistics

ABS, Modellers’ Database
Reserve Bank of Australia (RBA)
OECD, Quarterly National Accounts
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